
WO 2008/004960 PCT/SE2007/000836  1 MECHANICAL LOCKING
OF FLOOR PANELS  Area of Invention The invention
generally relates to the field of floor  panels with
mechanical locking systems comprising a  separate
flexible tongue allowing easy installation. The 5
invention provides new improved locking systems and
installation methods for building panels, especially
floor  panels. Background of the Invention In
particular, yet not restrictive manner, the invention
10 concerns a mechanical locking system for
rectangular 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 adjacent edges could have 15 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
20 single angling action comprising a flexible and/or
displaceable and/or rotating tongue in order to
facilitate  the installation of building panels. A
floor panel of this type is presented in
W02006/043893,  which discloses a floor panel with a
locking system 25 comprising a locking element
cooperating with a locking  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 WO 2008/004960
PCT/SE2007/000836  



2 horizontal 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 5 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 10 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 15 short edge of the new
folding panel and second panel, is  referred to as
"vertical folding". The short edges are  generally
connected horizontally with a strip comprising a
locking element on a "strip panel" and a locking
groove on  the lower part of the folding panel
cooperating with the 20 locking element of the strip
panel. It is 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" Similar floor
panels are further described in 25 W02003/016654,
which discloses locking system comprising a  tongue
with a flexible tab. The tongue is extending and
bending essentially in a vertical direction and the
tip of  the tab cooperates with a tongue groove for
vertical  locking. 30 Vertical locking and vertical
folding of this type  creates a separation pressure at
the short edges when the 



WO 2008/004960 PCT/SE2007/000836  3 flexible tongue or
flexible parts of the tongue are  displaced
horizontally in a double action during the  angling of
the long edges. Parts of the tongue are  displaced
inwardly during the initial part of the locking 5 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 10 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  15 floorboards
sideways towards the short edges during  installation
could prevent the gap. Such an installation 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
20 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 25 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 WO
2008/004960 PCT/SE2007/000836  4 



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. The inventor
has discovered that separation and 5 installation
problems often occur when the panels have a  small
thickness and small compact locking systems 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  10 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.  Separation problems
are of course extremely difficult to 15 handle in any
type of panels using locking systems with a  strong
flexible tongue that creates a substantial  horizontal
separation pressure during the vertical  folding. Such
strong tongues are very important in many applications
where a high quality vertical connection is  20
required and panels with such flexible tongues are
very  difficult to install with the known installation
methods. The invention aims to solve separation
problems in  floorings, which are intended to be
installed with  vertical folding or vertical locking
or just angling of  25 long edges. 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 system. It
is 30 also possible to angle up a whole row and to
disconnect WO 2008/004960 PCT/SE2007/000836  5 



panels from each other. It would be an advantage if
individual panels could be locked and unlocked in an
easier way, preferably with a simple reverse angling
action. Damaged panels or incorrectly installed panels
5 could be adjusted, exchanged or reinstalled. 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
vertically and that could be released with a simple 10
angling in the reverse direction. Vertical folding
according to known technology requires  that some
parts of the locking system are bended,  compressed or
displaced when the panels are angled down.  This
creates a resistance, which is a disadvantage during
15 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 eliminated. 20 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 25 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. WO
2008/004960 PCT/SE2007/000836  6  Definition of Some
Terms In the following text, the visible surface of
the  



installed floor panel is called "front face", while
the  opposite side of the floor panel, facing the sub
floor, is 5 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 10 plane, which
extends parallel to the outer part of the  surface
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 15 horizontal plane and by
"Vertically" parallel to the  vertical plane. By
"joint" or "locking system" are meant co acting
connecting means, which connect the floor panels
vertically and/or horizontally. By "mechanical locking
20 system" 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 25 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  30 installation
of panels. WO 2008/004960 PCT/SE2007/000836  7 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
5 could for example be bendable or it could have
flexible  and resilient parts that can be bent and/or
compressed 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 during locking.. 10 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. By
a "displaceable tongue" is meant any type of a tongue
15 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 20 By "tongue" is meant any part in
an edge section that  prevents a vertical
displacement. By "angling" is meant a connection that
occurs by a  turning motion, during which an angular
change occurs  between two parts that are being
connected, or 25 disconnected. When angling relates to
connection of two  floor panels, the angular motion
takes place with the  upper parts of joint edges at
least partly being in  contact with each other, during
at least part of the  motion. WO 2008/004960
PCT/SE2007/000836  8 By an "angling locking system" is
meant a mechanical  locking system which could be
connected vertically and  horizontally with angling
comprising a tongue and a groove  



that locks two adjacent edges in a vertical direction
and 5 a locking strip with a locking element in 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 direction. The locking  element and the
locking groove have generally rounded 10 guiding
surfaces that guide the locking element into the
locking groove and locking surfaces that locks and
prevents horizontal separation between the edges.
Vertical folding is not a pure combination of for
example  an angling locking system on a long edges and
a vertical 15 locking system on short edges since the
vertical and the  angling actions are combined and the
short edges are  folded together in the same way as
scissors. The locking  takes place gradually from one
edge section adjacent to  one long edge, which is
angled, to the other edge section 20 adjacent to the
other opposite long edge. Such locking of  two
adjacent edges is defined as a "folding lock"
"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 25 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 WO 2008/004960 PCT/SE2007/000836  9
The present invention aims at a set of building
panels,  especially floor panels or a floating
flooring with a  mechanical locking system comprising
a'separate  displaceable tongue on the short edge
which is configured 



5 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 during  installation. The invention is
based on a first basic understanding  10 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 15 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 considerably or  preferably eliminated due
to the fact that the inwardly 20 directed displacement
of the displaceable tongue into the  displacement
groove during installation is reduced  considerably or
completely eliminated. The invention provides for new
embodiments of locking  systems at short edges
according to different aspects  25 offering respective
advantages. Useful areas for the  invention are wall
panels, ceilings, exterior applications and floor
panels of any shape and material e.g. laminate;
especially panels with surface materials contain
thermosetting resins, wood, HDF, veneer or stone. WO
2008/004960 PCT/SE2007/000836  10 The invention
comprises according to a first basic  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 5
adjacent edge of a similar panel. The displaceable
tongue  



is configured to be displaced essentially horizontally
and  essentially in one direction only from the
initial  position to a final' outer locked position
into a tongue  groove. 10 The invention comprises
according to a first embodiment a  set of essentially
identical floor panels provided with  first and second
connectors, the connectors are integrated  with the
floor panels and configured to connect adjacent
edges. The first connector comprises a locking strip
with 15 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
direction perpendicular to  the adjacent edges, the
second connector comprises a 20 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 motion. A locking part 25
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
displaced essentially  horizontally and essentially in
one direction only from  the initial position to a
final outer locked position into  30 the tongue
groove. WO 2008/004960 PCT/SE2007/000836  11 One
essential difference against known technology 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 5 locked position where it locks the
edges vertically. The  



locking is a "single snap action" or a "single
displacement action" Known flexible and displaceable
tongues are first displaced inwardly into the
displacement  groove and then outwardly into the
tongue groove. These 10 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 15
advantage of a single snap action or a single
displacement  action is that locking could be
accomplished without any  separation forces that will
push for example the short  edges apart during locking
and installation. The expression "essentially in one
direction only" means  20 that some double action
embodiments are covered by the  invention and are not
excluded preferably in such cases  where a first
displacement into the displacement groove is
essentially smaller than the second displacement into
the  tongue groove. The first displacement could for
example be  25 used to release the displaceable tongue
from its inner unlocked position or just to accomplish
a part of a  displacement to an unlocked or partly
locked position.  According to a first aspect of the
first principle the invention provides a set of floor
panels comprising a 30 locking system with a separate
flexible tongue integrated  with an edge of a floor
panel for connecting the edge WO 2008/004960
PCT/SE2007/000836  12 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 



5 tongue is configured to be twisted along the joint
during  locking. According to an embodiment of the
first principle, the  invention provides for a
flexible tongue having a knee  joint with a pressing
extension extending essentially 10 horizontally from
the knee joint and a locking extension  extending
essentially vertically from the knee joint  upwards.
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 15 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. The vertical pressing against the pressing
extension is  preferably caused by vertical folding.
20 According to a second aspect of the first principle
A set  of floor panels are provided 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. The flexible tongue 25 comprises
parts under pre tension. According to an embodiment of
the second aspect floor  panels are provided with for
example short edges having a  locking system with a
separate flexible tongue that locks  with a single
action. A vertical movement of one short 30 edge
causes a part of a displaceable tongue to snap WO
2008/004960 PCT/SE2007/000836  13 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 



5 tension is preferably caused by vertical folding.
According to a third aspect of the first principle, A
set  of floorpanels are provided comprising a locking
system  with a separate tongue integrated with an edge
of a  floorpanel for connecting the edge vertically to
an 10 adjacent edge of a similar panel. At least a
part of the  tongue is displaceable and the locking is
accomplished by  a sideway pressure applied at an edge
section of the  tongue and essentially along the edge.
According to one embodiment of this third aspect the
15 invention comprises a displaceable tongue, which is
displaced in a displacement groove. The invention is
characterized in that the displacement of the
displaceable tongue from an initial unlocked position,
where it is  factory connected, and into a tongue
groove is caused by  20 for example a long 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. This third aspect allows that the panels
are unlocked  25 vertically until a third panel in a
consecutive row is  connected. Vertical folding and
disconnection with angling 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 30 when a new row
of panels are installed. This is a major WO
2008/004960 PCT/SE2007/000836  14 advantage against
all known fold down systems that have a  vertical
locking. Locking systems according to this  principle
could be made with a displaceable tongue, on for
example the short edge of a panel, that returns to the



5 initial unlocked position when a long edge of a
panel in  an adjacent row is released with for example
angling up.  This allows that the whole floor could be
disconnected  with a simple angling action of
individual panels. It is  not necessary, as with the
known technology, to disconnect 10 the whole row with
angling in order to disconnect a floor.  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 permanent
deformation of the tongue, even if the third panel is
15 removed. All these three basic embodiments where
the displacement  is caused by: a) pressing on a
pressing extension,  b) releasing a pre tension, 20 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  displacement could be made with only very
limited or non  25 existent separation forces. The
above-mentioned aspects have been described with
panels having long and short edges. The panels could
have  more than four edges and they could be square.
WO 2008/004960 PCT/SE2007/000836  15 According to a
second principle, the invention provides a  method to
install and disconnect floor panels with an  angling
locking system on for example long edges and a
displaceable tongue on the short edges. The method 5
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 10 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 that the 15
short edges are locked vertically and horizontally.
According to this second principle, the invention
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
20 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 panel in a  second row and disconnecting a
displaceable tongue and the  vertical locking between
a new panel and a second panel in 25 a second row with
angling up of the third panel away from  the sub
floor. 2. Disconnecting the new panel from the long
edges of a  first panel in a first row and from the
short edges of the  second panel with angling up. WO
2008/004960 PCT/SE2007/000836  16 According to a third
principle, the invention provides  panels and locking
systems with a horizontal flexible or  displaceable
locking element which allows the panels to be
connected with a horizontal displacement towards each
5 other in an essentially common plane according to
the same  basic principles as used for the vertical
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 lower part of 10 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  described in this document since
all embodiments and  principles which are used for the
vertical locking could 15 be used for the horizontal
locking. It is obvious that  parts cooperating
horizontally should be adjusted to  vertically etc. A
second aim of the invention is to provide new and
improved embodiments of separate flexible tongues that
20 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. 25 The invention provides
a flexible tongue having a length  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 30 position WO 2008/004960 PCT/SE2007/000836
17 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 5 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 10 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 15 especially is such panels with
compact locking systems on  long edges, 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. Several advantages
could be reached with a flooring  20 system configured
according to one or several of the  principles
described above. A first advantage consists in  that
installation could be made in a simple way and no
sideway pressure has to be applied during installation
in  order to prevent floorboards to separate at the
short 25 edges. A second advantage is that the risk of
edge  separation, which could cause cracks in the
locking system  during folding, is reduced
considerably. A third advantage  is that locking
systems could be formed with more rigid  and stronger
tongues that could lock the panels vertically 30 with
higher strength. A fourth advantage is that locking WO
2008/004960 PCT/SE2007/000836  18 and unlocking could
be made easier and with a more  reliable locking
function. A tongue could comprise of plastic material
and could be  produced with for example injection
moulding. With this 5 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  10 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 difficult but  not impossible to
reinforce the tongue, e.g. by fibres.  Extruded
plastic section could however be a preferred 15
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. 20 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 25 fibre, Kevlar fibre, carbon
fibre or talk or chalk. A  preferred material is glass
fibre, preferably extra long,  reinforced PP or POM.
The short edges could be disconnected with a needle
shaped tool, which could be inserted from the corner
30 section into the tongue groove and press the
flexible WO 2008/004960 PCT/SE2007/000836  19 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
disconnected  in the traditional way by angling up or
displacement along  5 the joint 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 element,
device, component, means, step, etc., unless
explicitly  10 stated otherwise. Almost all
embodiments are described with separate  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. 15 Brief Description
of the Drawings Figs la-d illustrate a prior art
locking system  Figs 2a-b show a prior art flexible
tongue during  the locking action. Figs 3a-b show a
floor panels with a prior art  20 mechanical locking
system on a short  edge. Figs 4 show how short edges
of two floor panels  could be locked with vertical
folding  according to prior art. 25 Figs 5a-d show
embodiments of short edge locking  systems which
create a separation force  during locking. WO
2008/004960 PCT/SE2007/000836  20 Fig 6 a-d shows an
embodiment according to the  first aspect of the
invention. Fig 7a-c shows in a 3D embodiments of the
flexible tongue according to the first  5 aspect of
the invention Fig 8a-d show an embodiment of the
second aspect  of the invention. Fig 9a-b show a
displaceable tongue according to  an embodiment of the
second aspect of  10 the invention 



Fig 9c-g show embodiments according to the third
aspect of the invention. Fig lOa-d show embodiments
according to the third  aspect of the invention. 15
Fig lla-d show embodiments according to the first  and
second aspect of the invention Fig lle-g show examples
of how the basic  principles of the invention could be
used to connect panels with horizontal  20 snapping
Fig 12a-d show an edge section of an embodiment of
the invention Fig 13a-f show installation of panels
having a  flexible tongue according to one 25
preferred embodiment Fig 14a-h show embodiments of a
flexible tongue WO 2008/004960 PCT/SE2007/000836  21
Fig 15a-f show embodiments of a flexible tongue  and a
tool to create a sideway pressure.  Fig 16a-e show
examples of how a tongue is connected and produced. 5
Fig 17a-j show embodiments of a displaceable  tongue.
Fig 18a-i show embodiments of flexible and
displaceable tongues. Fig 19a-e show embodiments of a
flexible tongue.  10 Fig 20a-c show embodiments of
flexible tongues.  Fig 21a-d show embodiments of
flexible and displaceable tongues. Fig 22a,b show
installation of a last row.  Fig 23a-c show
embodiments of a displaceable  



15 tongue. Fig 24a-d show installation of panels
according to  the bending principle with a flexible
tongue. Fig 25a-b show a flexible tongue with a rigid
20 part. Fig 26a-c show a flexible tongue which
prevents  with means that prevent displacement  along
to edge. WO 2008/004960 PCT/SE2007/000836  22
Description of Embodiments of the Invention Figures 1
- 4 and the related description below describe
published embodiments and are used to explain the
major 5 principles of the invention. The showed
embodiments are  only examples. A prior art floor
panel 1, 1' provided with a mechanical  locking system
and a flexible tongue 30 is described with  reference
to Figs 1a-1d. 10 Figure la illustrates schematically
a cross-section 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'. The front faces of the
panels are essentially positioned  in a common
horizontal plane HP, and the upper parts 21,  15 41 of
the joint edges 4a, 4b abut against each other in a
vertical plane VP. The mechanical locking system
provides  locking of the panels relative to each other
in the  vertical direction D1 as well as the
horizontal direction  D2. 20 To provide joining of the
two joint edges in the Dl 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 25 the other joint edge, hereafter
referred to as the "fold  panel", and provides the
horizontal locking. The prior art mechanical locking
system comprises a  separate flexible tongue 30 fixed
into a displacement  groove 40 formed in one of the
joint edges. The flexible WO 2008/004960
PCT/SE2007/000836  23 tongue 30 has a groove portion
P1, which is located 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 5 the joint edges
cooperates with a tongue groove 20 formed  in the
other joint edge. Figure 3a shows a cross section A-A
of a panel according  to figure 3b seen from above.
The flexible tongue 30 has  on one of the edge
sections a friction connection 36 which 10 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
transport, if the  flexible tongue is integrated with
the floor panel at the  15 factory. Figure 2a and 2b
shows the position of the flexible  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 20 length direction by the folding panel and such
bending  creates separation forces that could cause
the long edges  to slide and the short edges to
separate during folding. Figure 4 shows one embodiment
of a vertical folding. A  



first panel 1'' in a first row R1 is connected to a
second  25 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 connected with its long  edge 5a to the long edge
5b of the first panel with 30 angling. This angling
action also connects the short edge WO 2008/004960
PCT/SE2007/000836  24 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 5 of the
second panel 1 and the new panel 1'. Figures 5a - 5c
shows known examples of flexible tongues  30, which
could be used to lock short edges according to  known
technology. Figure 5a shows a separate tongue 30 on
the strip panel with a flexible snap tab extending 10
downwards. Figure 5c shows a separate tongue with a
flexible snap tab inside a displacement groove 40. The
snap tab could extend upwards or downwards and could
be on  the strip panel or on the folding panel. Figure
5 c shows  a flexible tongue 30 comprising protrusions
60, as shown 15 in figure 5d and these protrusions
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 inwardly towards the bottom of to 20
displacement groove and this could cause the short
edges  to separate such that the locking system will
be damaged  or such that the panels will not be
possible to install. Figure 6a-d shows embodiments of
panels with a locking  



system according to the first aspect of the invention.
The  25 strip panel 1 has a locking strip 6 with a
locking element  8 and a flexible tongue 30, which is
connected to a displacement groove 40. The flexible
tongue 3o has a knee  joint 15 with a lower pressing
extension 17 extending  essentially horizontally
outwards from the vertical plane 30 VP, comprising a
press locking element 18. The knee joint  has also a
locking extension 16 extending essentially WO
2008/004960 PCT/SE2007/000836  25 vertically with a
locking part 19 in the 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 5 10 which cooperates with the press locking
element 18 and  prevents horizontal displacement
between the folding panel  1' and the displaceable
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. 10 The
pressing extension 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 towards the strip panel 1
essentially along the  vertical plane VP as shown in
figures 6b and c. The 15 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
vertically D1 and horizontally D2  without any
horizontal pressure that could displace the 20 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 25
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  30 long side which is
connected with angling (4b1 in figure  4) will during
the vertical folding obtain a position as  shown in
figure 6c while the other edge (4b2 in figure 4) WO
2008/004960 PCT/SE2007/000836  26 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
considerable and 5 allows that gaps or vertical play
is reduced considerably  or preferably excluded.
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 10 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 15 vary along the flexible
tongue 30. Figure 7c shows another  embodiment, which
is made by injection moulding. The  locking extension
and the pressing extension have  apertures 24, 23 or
alternatively thinner sections which  facilitates
flexibility since twisting in the length 20 direction
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
extension TP  could vary along the flexible tongue 30.
25 Several alternatives are possible within the main
principle of the invention. The press locking element
18  could also have a downwardly extending protrusion
18' such  that it could lock into a locking groove 14'
located on  the upper part of the strip 6, similar to
the embodiment 30 shown in figure 11a and 11f. A
horizontal locking could be  accomplished without the
use of a large locking element 8 WO 2008/004960
PCT/SE2007/000836  27 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 cover 5 a part or
even the whole locking element 8 as shown by the
dotted lines in figure 6d. Figure 8a-d show an
embodiment according to the second  aspect of the
invention. The flexible tongue 30 has an  inner
unlocked position and an outer locked position. The 10
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 15 lock 53 in the
displacement groove 40 and prevents the  flexible
tongue 30 to snap out towards its final locked
position. The groove lock could be formed with various
angles. A scraping tool could for example be used to
form  surfaces with high locking angles. The flexible
tongue 



20 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
downwards and releases the  horizontal tongue and
groove locks 52,53 as shown in 25 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 30 position. The flexible parts
could be made of the same  material as the flexible
tongue or of separate flexible WO 2008/004960
PCT/SE2007/000836  28 materials connected to the
tongue or the displacement  groove. Horizontal
separation forces are generally not  present in this
type of single snap actions where the  tongue is
displaced essentially in one direction. Even in 5 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. 10 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 therefore press the  15 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. Figure 9c and 9e shows an
embodiment of the third aspect  



of the first principle seen in the same way as
described  20 above. A displaceable tongue is provided
which has one or more essentially horizontal
protrusions 60 with friction  connections 36 which
hold the displaceable tongue 31 fixed  to the
displacement groove 40. The displaceable tongue 31
will be displaced with its locking part 19 in the 25
displacement groove with a turning motion essentially
around the friction connections on the protrusions
when a  sideway pressure P is applied at an pressing
edge 32 on  the displaceable tongue as shown in figure
9e. This  turning motion will also displace the
displaceable tongue 30 into the tongue groove 20.
Several other alternatives  could be used to obtain a
displacement with a sideway WO 2008/004960
PCT/SE2007/000836  29 pressure. The displaceable
tongue could be combined with  one or several separate
wedge shaped elements which could  be used to displace
and push a displaceable tongue into  the tongue groove
when the tongue or the separate element 5 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 10 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
perpendicular displacement, could 15 be used to
displace a locking part into a tongue groove.  All
embodiments shown in this document are based on the
following three principles 



The link principle where a turning around a centre
points is used to accomplish the displacement 20  The
wedge principle where two wedges slide against  each
other  The bending principle where parts are bended to
a  bow shaped form. These three principles could be
combined and a 25 displaceable tongue could have parts
where the link, wedge  and bending principles are used
to convert a sideway  pressure to a perpendicular
displacement in order to bring  parts of a tongue into
a groove and to lock floorboards  vertically or
horizontally. WO 2008/004960 PCT/SE2007/000836  30
This third aspect of the invention offers the
advantages  that all parts of the displaceable tongue
could be made  rigid. Flexible tongues or flexible
parts are however  preferred in several applications.
5 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 10 edges 4a, 4b of the second an new
panels are in the same  plane. A third panel la 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  15
1 by for example the tongue 10 of the third panel la.
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
20 during locking is eliminated. This installation
method and  locking system is further explained 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 25 the displaceable
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 30 and
the new panelsl' before their short edges are locked
vertically and figure 10d show the locked position
when WO 2008/004960 PCT/SE2007/000836  31 the tongue
of the third panel la has displaced the  displaceable
tongue 31 to its final locked position. It is obvious
that the tongue could be displaced with a  pressure
against the pressing edge, which is applied by 5 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. The
invention comprises a method to install floor panels
10 with an angling locking system on long edges and a
displaceable tongue on the short edges. The method
comprises the step of 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  15 such that the
short edges of the second and new panel in the second
row R2 are in contact and in essentially the  same
plane. 



Connecting a third panel in a third row R3 with
angling  to the long edges of the second and new
panels whereby a  20 displaceable tongue on the short
edge of the second an new panels is displaced such
that the short edges are locked  vertically and
horizontally. The invention comprises a method to
disconnect floor  panels with an angling locking
system on long edges and a  25 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 WO 2008/004960 PCT/SE2007/000836  32 and
locked as shown in figure 10d. The method, which
comprises the step below, is described with reference
to  figure 10c. The method comprises the steps: 5 1.
Disconnecting the long edges 5a of a third panel 1a in
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 10 the third panel la away from the sub floor.
2. Disconnecting the new panel 1' from the long edges
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 11. 15 All the three link, wedge and
bend principles could be  reversible. Figures 11a -
lid are examples, which show that all  embodiments of
the displaceable and flexible tongues could  



be adjusted such that they could be alternatively 20
connected to the opposite short edge on the folding
panel.  It is obvious from the figures that the
displaceable  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 25 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. WO 2008/004960 PCT/SE2007/000836  33 Figures
11e-11g is 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 5 embodiment show a flexible locking
element 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 embodiments according the described
principles of locking and disconnecting panels could
be 10 used to connect and disconnect panels
horizontally  according the same principles 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 15 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 



20 the second panels are in contact and the tongue 10
is in  the groove 9 as shown by the figures lie - f.
The  displaceable locking element 61 could for example
be  displaced vertically by a third panel la which is
angled  to the long edges of the new panel 1' and the
second panel 25 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 30 allows that the panels
could be released by a reverse  horizontal
displacement away from the short edges. It is  obvious
that vertical displacements based on the link, WO
2008/004960 PCT/SE2007/000836  34 wedge and bending
principles could be used to lock  horizontally. This
third principle of the invention could  also be
combined with the first principle. The edges could
have a displaceable tongue and a displaceable locking
5 element. The locking element 61 could be on the
lower part  10b or on the upper part 10a of the tongue
10 and the  locking groove 14 could be at an inner
part of the strip 6  or in the upper lip. Such an
undercut in a locking groove  in the upper lip 9a
could be formed by for example 10 scraping. The
invention comprises therefore according to a third
principle a set of essentially identical floor panels
each  comprising one pair of opposite edges provided
with first  and second connectors integrated with the
floor panels and  15 configured to connect adjacent
edges vertically and horizontally. At least one of the
first or second  connector comprises a separate
locking element integrated  



with the panel and connected to a displacement groove
in  an unlocked position. The separate locking element
is 20 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. Such an embodiment will facilitate easy
installation  25 since no compression forces have to
be overcome in order  to press the locking element
into a displacement groove in  order to accomplish a
vertical or horizontal snap action. All embodiments of
the invention could be used on long  and/or short
edges or on the strip panel and/or the groove  30
panel. The invention does not exclude tongues on both
WO 2008/004960 PCT/SE2007/000836  35 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
invention could be formed such that they could for
example 5 be connected by angling and/or snapping. The
locking  system according to the third aspect of the
invention  could be locked by horizontal snapping of
the long edges  whereby for example the tongue on the
long edge could  press against the pressing edge of
the displaceable tongue 10 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. 15
Figure 12a - 12 show an edge section of a displaceable
tongue 31. Figure 12a shows the displaceable tongue
before  it is connected into the displacement groove
40. The  



horizontal protrusion 60 has in this embodiment a
friction  connection 36 and an angle, to the length
direction of the 20 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 25
displacement of the displaceable tongue along the
joint  edge. This displacement 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 30 will bring the
pressing edge 32 in the correct position  and
eliminate production tolerances. A high quality WO
2008/004960 PCT/SE2007/000836  36 locking requires
that the displaceable tongue and the  pressing edge 32
is positioned with high precision  preferably with a
tolerance not exceeding 1 mm. Figure 12  shows how the
displaceable tongue 31 is displaced in the 5 locking
direction LD perpendicularly 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 a circle
C. This is 10 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 that 15 the short edges 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
advantage and will eliminate production tolerances
related  to the position and geometry of the
displaceable tongue 20 and the locking system. The
displaceable tongue could lock  with pre tension into
the tongue groove 40. Figures 13a-e show the function
of a displaceable tongue  31 which is made of a very
simple component, preferably a  extruded or moulded
plastic section with a simple and 25 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 displaceable
tongue is in the 30 displacement groove 40. Figure 13d
shows that a new panel  1'(not shown in figure 13c)
could be moved vertically up WO 2008/004960
PCT/SE2007/000836  37 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. 5 The connection of the
third panel la to the second panel 1  will press one
of the edge sections Esl towards an edge of  the first
panel 11f, preferably against the inner part of  the
long edge tongue groove 9, and another of the edge
sections Est, in this case the pressing edge 32,
against  10 en edge of the third panel la, preferably
against the long  edge tongue 10. The displaceable
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
displaceable tongue 31 will revert to the initial 15
position as shown in figure 13 c, if the third panel
la is  



disconnected and the pressure on the edge sections Est
and  Es2 is released. 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 20 preferably carried 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 Est that is opposite to the  section
Es2 where the side pressure is applied. This gives 25
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 the bending could start at the
edge section Es2 and it could gradually increase
towards 30 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 WO 2008/004960
PCT/SE2007/000836  38 compared to the known technology
is that a considerably  stronger pressure is obtained
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 5 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 10 13f Figures 14 a-b show that the bending of
the displaceable  tongue 31 could be facilitated if
the displaceable'tongue  is slightly bended
horizontally along the length direction  



in unlocked position. 15 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 essentially
rectangular cross section an at least one friction
connection that holds the tongue in the displacement
20 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  horizontally in a horizontal plane parallel to
the main  plane of the panels. This facilitates
further bending and 25 displacement. Figure 14e shows
that a friction connection  could be replaced by a
displaceable tongue that is  slightly bended
vertically perpendicular to the horizontal  plane. It
is obvious that the tongues could be connected  into a
displacement groove without any special friction 30
connections or bended forms. A tight fit could be
sufficient. Glue is not excluded. All these
embodiments WO 2008/004960 PCT/SE2007/000836  39 could
be combined. The tongue could for example be  produced
such that is slightly bended vertically and
horizontally All these tongues could preferably be
formed  in a plastic material by injection moulding or
by 5 extrusion or simply by punching of a sheet shaped
plastic  material. 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 10 closer to the edge
sections Est, Est. This facilitates  bending. Figures
14g and 14h show the bending when a  sideway pressure
P is applied and released. 



Figure 15a-c show an embodiment of a displaceable and
flexible tongue 31 with flexible edge sections Esl,
Est  15 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. Figure 15d-e show that
flexible edge sections according  20 to figure 15a-c
and bending according to figure 14b could  be
combined. Figure 15f show that the displaceable tongue
could be  displaced with a tool that creates the
sideway pressure.  Figure 16a-16d shows connection of
a separate tongue or 25 any similar loose element. A
displaceable tongue 31 is  connected into a groove 40
at the edge with a pusher that  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. WO
2008/004960 PCT/SE2007/000836  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
made in line in a continuous flow. Figure 16e show how
a displaceable or flexible tongue 31  5 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. 10 Figures 17a-17j show
embodiments of flexible and  displaceable tongues 31
according to the invention.  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 15 the width W varies along the length L of the
flexible  tongue 30. Figures 14a-14h, 15a-15e and
17a-17e are all examples of  embodiments based on the
bending principle. Figure 17f-g show the wedge
principle with a displaceable  20 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. Figure 17h - 17j show an edge section of a
double tongue  25 where the two parts 31a and 31b are
connected. 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, WO 2008/004960
PCT/SE2007/000836  41 expanded, compressed or
separated from one of the parts  when a sideway
pressure P is applied. Figuer 18a-c show an embodiment
of the displaceable  tongue 31 according to the link
principle, which has  5 several horizontal protrusions
60 that during the connection 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 10 they could
return at least partly to the initial unlocked
position when the side pressure is released. 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. 15 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
protrusions  comprising a friction connection could be
obtained by  punching and/or forming a blank of an
extruded section. 20 Figure 18h and 18i show that the
principles of 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 25 horizontal
protrusions 60 according to the link principle  and
partly with a bow shaped part which is displaced
according to the bending principle. The known
technology as described in connection with  figures
1-5 could be combined with the embodiments of the WO
2008/004960 PCT/SE2007/000836  42 invention. 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 thereafter snap back
into the tongue groove. A sideway pressure could 5
thereafter be applied and a final and stronger locking
could be obtained according to the principles of the
invention. Such combinations could also be made with
the  flexible locking element, which locks
horizontally as  shown and described in connection to
figures 11e-11g 10 Figure 19a show an embodiment of
the pre tension  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. 15 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. Figures 20a-b show
an embodiment of the pretension  20 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 Figure
20c shows an injection moulded flexible tongue 30  25
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 30 used to lock floorboards without
the hooks 63 and with the WO 2008/004960
PCT/SE2007/000836  43 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 5 in figures 1-4.
The inner groove section with its  substantially rigid
part 73 could be permanently connected  into the
displacement groove with strong friction or pre
tension or it could alternatively be glued into a
groove.  The tongue could have several flexible cavity
sections 72. .10 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. It is also
obvious that flexible tongues could be made  15
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 according to the
principles described in figure 1-4 where a part of the
flexible tongue is bent in length direction during the
20 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 25 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.
Figure 21a and show an embodiment according to the
wedge  principle where a wedge part 70 is separated
from the 30 displaceable tongue during the
displacement into the WO 2008/004960 PCT/SE2007/000836
44 groove 40. Figure 21b show a tongue 31 where
several parts  are separated during displacement.
Figure 21c show an injection moulded tongue 31 with
several horizontal protrusions 60 according to the
link 5 principle where the thickness and the width of
the tongue  varies along the length. Figure 21d show a
tongue 30 with several bow shaped parts  that could be
displaced according to the bending principle.  10
Figure 22a and 22b show how the last row close to a
wall  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 15 a needle shaped tool could
be inserted into the  displacement groove in order to
displace the tongue. A  



friction connection or similar at one edge could be
used  to lock the first row in the same way as for all
other  panels. Most of the embodiments according to
the wedge and 20 link principles are displaceable in
the first row in the  same way as for other rows.
Figure 23a-23c show an embodiment according to the
wedge  principle that consist of two parts 31a and
31b, which are  folded together and connected to one
component with one or  25 several wedge hooks 77.
Displacement, 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 other in order to facilitate 30 a
controlled displacement into a tongue groove. Complex,
WO 2008/004960 PCT/SE2007/000836  45 advanced and cost
effective features could be accomplished  with
preferably injection mouldings. In a preferred
embodiment, the two parts are produced in the same
mould. The shown embodiments are only examples. An
"unlimited"  5 number of alternatives could be made
with combinations of  the shown embodiments and
generally known principles. Figures 24a - 24d show
locking of a floorboard which in  this case is a wood
flooring and the displacement is  according to the
bending principle. The tongue 30 is in 10 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 la is 15 connected with angling and its
tongue 10 presses against  the pressing edge 32 of the
flexible tongue 30. Figure 24d  



shows how the tongue 31 is compressed with one of its
edge  sections Est in contact with the inner part of
the long  edge groove 9 of the first panel 1" and the
other edge 20 section Est in contact with the tip of
the tongue 10 of  the third panel la. 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 25 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, it is possible to obtain a high quality lock
30 mainly due to fibre compression and the fact that
the bow WO 2008/004960 PCT/SE2007/000836  46 shaped
form is converted to a straight line when pressure
and displacement along the joint increases. Figure 25a
shows a new embodiment of a flexible tongue  that
could be used to lock floorboards with vertical 5
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 10 and figure 25b the inner
compressed and unlocked 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 flexible cavity
section 15 72 along its length that are bent and
compressed in the  length direction of the tongue. 



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 20 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 25 connected to an
edge section Est of the tongue opposite to  the
pressing edge 32. This side hook 79 is also used to
position the tongue 30 and the pressing edge 32 in a
correct position against the long edge. Figure 26b
shows  the bending when the side pressure P is
applied. Side 30 hooks and positioning elements could
be applied on both  long edges as an alternative to
the previous mentioned WO 2008/004960
PCT/SE2007/000836  47 friction connection. A side hook
could for example be  applied in the locking groove of
a long edge. Figure 26c shows an embodiment with
friction connections  36, which prevents displacement
along the edge. Parts of 5 the tongue could also be
glued to the edge. The pressing  edge has a fixing
protrusion 81, which extends 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 10 that a tongue part always presses against the
pressing  edge 32. The displacement of a tongue
according to the wedge  principle could also be made
with a displacement groove  that has one or several
parts formed like wedges. This 15 means that the depth
and/or thickness of the displacement  



groove will vary along the length of the edge. WO
2008/004960 PCT/SE2007/000836  48 CLAIMS  1. A set of
floor panels (1, 1') provided with a locking  5 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 c h a r a c t e r i s e d in that a least a
part of the flexible tongue (30) is configured to be
10 displaced essentially horizontally and essentially
in one  direction only from an initial position to a
final outer  locked position and that the tongue is
configured to be  twisted along the joint during
locking. 2. The set of floor panels as claimed in
claim 1 15 c h a r a c t e r i s e d in that the floor
panels are  provided with first and second connectors
(9,10, 6,8,14,  20,31), the connectors are integrated
with the floor  panels and configured to connect
adjacent edges, the first  connector comprises a
locking strip (6) with an upwardly 20 directed locking
element (8) at an edge of a floor panel  and a
downwardly open locking groove (14) at an adjacent
edge of another floor panel for connecting the
adjacent  edges in a horizontal direction D2
perpendicular to the  adjacent edges, the second
connector comprises the 25 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 adjacent edges  in
vertical direction Dl, the connectors are configured
to  be locked with angling or a vertical motion, that
a 30 locking part (19) of the flexible tongue (31) is
arranged  in an inner initial position in a
displacement groove (40) 



WO 2008/004960 PCT/SE2007/000836  49 at an edge of a
panel and that the locking part is  configured to be
displaced essentially horizontally and  essentially in
one direction only from the initial  position to a
final outer position in the tongue groove 5 (20) of
another adjacent panel. 3. The set of floor panels as
claimed in claim 2, c h a r a c t e r i s e d in that
the flexible tongue 30  is configured such that an
angling along an edge triggers  the displacement of
the locking part (19) at another edge.  10 4. A set of
floor panels as claimed in claim 3 c h a r a c t e r i
s e d in that 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 15
locking part (19) at an upper part above the knee
joint.  5. A set of floor panels as claimed in claim 4
c h a r a c t e r i s e in that the flexible tongue
(30)  is configured such that pressing a an adjacent
edge of a  panel vertically against the pressing
extension (16) 20 causes the displacement of the
locking part. 6. 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 25 similar panel c h a r a c
t e r i s e d in that the  flexible tongue comprises
parts under pre tension and that  the locking system
is configured such that the locking is  triggered by
the adjacent edge that releases the pre tension WO
2008/004960 PCT/SE2007/000836  



50 7. The set of floor panels as claimed in claim 6 c
h a r a c t e r i s e d in that the floor panels are
provided with first and second connectors (9,10,
6,8,14,  20,31), the connectors are integrated with
the floor 5 panels and configured to connect adjacent
edges, the first  connector comprises a locking strip
(6) with an upwardly  directed locking element (8) at
an edge of a floor panel  and a downwardly open
locking groove (14) at an adjacent  edge of another
floor panel for connecting the adjacent 10 edges in a
horizontal direction D2 perpendicular to the  adjacent
edges, the second connector comprises the  flexible
tongue (10,30) 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
adjacent edges 15 in vertical direction Dl, the
connectors are configured to  be locked with angling
or a vertical motion,in that a  locking part (19) of a
tongue (31) is arranged in an inner  initial position
in a displacement groove (40) at an edge  of a panel
and that the locking part is configured to be 20
displaced essentially horizontally and essentially in
one  direction only from the initial position to a
final outer  position in the tongue groove (20) of
another adjacent  panel. 8. The set of floor panels as
claimed in claim 7, 25 c h a r a c t e r i s e d in
that the flexible tongue (30)  with the locking part
is arranged with the pretension in  the displacement
groove (40). 9. The set of floor panels as claimed in
claim 6, c h a r a c t e r i s e d in that the
flexible tongue (30)  30 is configured such that pre
tension is released when an WO 2008/004960
PCT/SE2007/000836  



51 adjacent edge of a panel is pressed vertically
against the  locking part (19). 10. A set of floor
panels (1, 1') provided with a locking  system
comprising a separate displaceable tongue (31) 5
integrated with an edge (4a, 4b) of a floor panel for
connecting the edge vertically to an adjacent edge of
a  similar panel c h a r a c t e r i s e d in that at
least a  part of the displaceable tongue (31) is
displaced and that  the locking is accomplished by a
sideway pressure (P) 10 applied at an edge section of
the displaceable tongue (31)  and essentially along
the edge (4a, 4b). 11. The set floor panels as claimed
in claim 10, c h a r a c t e r i s e d in that the
panels are provided  with first and second connectors
(9,10, 6,8,14, 20,31), 15 the connectors are
integrated with the floor panels and  configured to
connect adjacent edges, the first connector  comprises
a locking strip (6) with an upwardly directed  locking
element (8) at an edge of a floor panel and a
downwardly open locking groove (14) at an adjacent
edge of 20 another floor panel for connecting the
adjacent edges in a  horizontal direction D2
perpendicular to the adjacent  edges, the second
connector comprises the displaceable  tongue (10,31)
at an edge of a floor panel, and a horizontally open
tongue groove (9,20) in an adjacent edge  25 of
another floor panel for connecting the adjacent edges
in vertical direction Dl, the connectors are
configured to  be locked with angling or a vertical
motion and that a  locking part (19) of the
displaceable tongue (31) is  arranged in an inner
initial position in a displacement 30 groove (40) at
an edge of a panel and that the locking  part is
configured to be displaced essentially 



WO 2008/004960 PCT/SE2007/000836  52 horizontally and
essentially in one direction only from  the initial
unlocked position to a final outer locked  position in
the tongue groove (20) of another adjacent  panel by
the sideway pressure P directed in the length  5
direction of the displaceable tongue. 12. The set of
floor panels as claimed in claim 11, c h a r a c t e r
i s e d in that the displaceable tongue  (31) of a
panel in a first row is configured such that the
displacement of the locking part (19) is caused by an
edge  10 of a panel in a second row. 13. The set of
floor panels as claimed in claim 12 or 14,  c h a r a
c t-e r i s e d in that the displaceable tongue  is
flexible and that a part of the tongue 31 is bent in
the length direction L of the tongue 31. 15 14. The
set of floor panels as claimed in claim 12 or 13,  c h
a r a c t e r i s e d in that the width W of the
tongue 31 varies in the length direction L. 15. The
set of floor panels as claimed in claim 10  c h a r a
c t e r i s e d in that the displacement is  20 caused
by a bending principle. 16. The set of floor panels as
claimed in claim 10  c h a r a c t e r i s e d in that
the displacement is  caused by a link principle. 17.
The set of floor panels as claimed in claim 10  25 c h
a r a c t e r i s e d in that the displacement is
caused by a wedge principle. 18. A method to install
floor panels with a mechanical  angling locking system
at long edges (5a, 5b) and a WO 2008/004960
PCT/SE2007/000836  53 



mechanical locking system comprising a displaceable
tongue  (31) at short edges (4a, 4b) c h a r a c t e r
i s e d in  that the method comprises the step of: a)
connecting the long edges of a second (1) and a new  5
panel (1') in a second row (R2) to a long edge of a
first  panel (111) in a first row (R1) with angling
such that  adjacent short edges (4a, 4b) of the second
and the new  panel in the second row R2 are in contact
and in  essentially the same plane, 10 b) connecting a
third panel in a third row R3 with  angling to the
long edges of the second and the new panel  whereby a
locking part (19) of a displaceable tongue (31)  at
the adjacent short edges is displaced into a tongue
groove (20) such that the adjacent short edges are
locked  15 vertically. 19. A method to install floor
panels as claimed in claim  18 c h a r a c t e r i s e
d in that the locking part is  displaced by the long
edge of the third panel. 20. A method to disconnect
floor panels with an angling  20 locking system at
long edges (5a,5b) and a flexible tongue  (30) at the
short edges (4a,4b) c h a r a c t e r i s e d  in that
the method comprises the step of: disconnecting the
long edges (5a) of a third panel (la)  in a third row
from a long edge (5b) of a second 1 and new  25 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 (la) away from the
sub floor,  disconnecting the new panel (1') from the
long edges (5b) WO 2008/004960 PCT/SE2007/000836  54
of a first panel (111) in a first row and from the
short  



edges (4a) of the second panel (1) with angling up of
the  new panel (1'). 21. A set of floor panels
comprising a locking system with  5 a separate
displaceable locking element (61) integrated  with an
edge (4a, 4b) of a floor panel for connecting the
edge horizontally to an adjacent edge (4a, 4b) of a
similar panel c h a r a c t e r i s e d in that at
least a  part of the displaceable locking element (61)
is displaced 10 and that the locking is accomplished
by a sideway pressure  (P) applied at an edge section
of the displaceable locking  element (61) and
essentially along the edge 22. A flexible tongue (30)
for vertical or horizontal  locking of floor panels
having a length direction (L) and  15 configured to be
integrated to an edge (4a, 4b) of a floor  panel (1,
1') c h a r a c t e r i s e d in that the flexible
tongue (30) comprises an essentially rigid part  (73)
extending in the length direction (L) and at least a
flexible part, provided at the rigid part, comprising
a  20 cavity (72). 25 




