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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 displaceable tongue allowing easy installa-
tion. The invention provides new improved locking sys-
tems to install and disconnect building panels, especially
floor panels.

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
mainly to the type of mechanically locking systems, which
allow that angling of long edges and vertical movement
of short edges could lock all four edges of a panel to other
panels.
[0003] A floor panel of this type is presented in
WO2006/043893, (figure 1a) which discloses a floor pan-
el with a locking system comprising a locking element
cooperating with a locking groove, for horizontal locking,
and a flexible tongue (30) cooperating with a tongue
groove (20), for locking in a vertical direction. The flexible
tongue bends in the horizontal plane and snaps into the
tongue groove during connection of the floor panels and
makes it possible to install the panels by vertical snap
folding or solely by vertical movement. Similar floor pan-
els are further described in WO2003/016654, which dis-
closes 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.
[0004] 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 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.
[0005] It is also known, as shown in figure 1b that two
adjacent short edges in a first row could be locked with
a displaceable tongue (30), which is displaced and, for
example, bended by a side push at one edge section (32)
when the adjacent short edges have been folded down
and positioned in the same plane. Such an installation is
described in DE 102006037614 B3 and a pre published
PCT application made by Välinge innovation AB. This
vertical push folding, which generally is activated by a
pressure from a long side of a third panel in a second
row, displaces the separate tongue along the short edge
joint but also perpendicular to the joint direction such that
a part of the tongue is displaced into a groove of the
adjacent short edge. This displacement perpendicular to
the joint direction avoids the separation forces during the
vertical folding but creates a separation force when the
panels are laying flat on the sub floor and when the tongue
is pressed into the tongue groove of the adjacent panel.
This side push pressure parallel to the joint must be con-
verted to a pressure force perpendicular to the edge and
this is a disadvantage since a considerable part of the
pressure will be lost and can not be used to create a
strong locking force that brings the edges in the same
plane in case that they are warped. Most vertical push
folding systems, especially such systems that comprise
a flexible tongue that bends in the length direction of the
joint, are difficult to lock when the first and the last rows
are installed. They are not suitable to lock wide panels.
Some of these problems could be avoided with a wedge
shaped tongue. Such wedge shape tongues consist gen-
erally of two parts or they are connected to grooves,
which are not parallel with the edge. This leads to the
fact that expensive materials or complicated production
methods must be used.
[0006] JP 3110258 (Matsushita) discloses a raised
floor for office buildings, e.g. in a computer room, with a
high requirement of access to cables or pipes under the
front face. The raised floor comprises units, which can
be locked, after they have been positioned on the sub-
floor, with a displaceable magnetic tongue, which is dis-
placed from one groove in one edge of a unit to another
groove in an adjacent unit with a magnetic force. Matsu-
shita teaches that such floorings cannot be provided with
tongues.

Definition of Some Terms

[0007] 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 mean towards the front face and towards the rear
face, respectively. Inner and outer means towards or
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away from the centre of the panel. By "horizontal plane"
is meant a 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 to-
gether define a "vertical plane" perpendicular to the hor-
izontal plane. By "horizontally" is meant parallel with the
horizontal plane and by "Vertically" parallel to the vertical
plane.
[0008] 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-
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.
[0009] By a "separate tongue" is meant a tongue,
which is made of a separate material, connected to one
edges of a panel, which has a length direction along the
joint edges and is forming a part of the vertical locking
system.
[0010] By a "displaceable tongue" is meant any type
of a tongue 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
[0011] By "tongue" is generally meant a part in an edge
section that extends beyond the upper edge and coop-
erates with a groove in an adjacent edge such that the
edges are locked vertically. A tongue is generally made
in one piece with the panel.
[0012] 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.
[0013] 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 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 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.

[0014] By "vertical folding" is meant installation of pan-
els with angling of long edges where this long edge an-
gling also is used to connect the short edges. By "vertical
snap folding" is meant an installation where the short
edges are locked with snapping of a flexible tongue dur-
ing the final stage of the long edge angling. Such a locking
system is not a pure combination of, for example, an an-
gling locking system on a long edges and a vertical lock-
ing system on short edges since the vertical and the an-
gling actions are combined and the short edges are fold-
ed 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
adjacent to the other opposite long edge. By "vertical
push folding" is meant an installation where the short
edges of two panels are locked when they are laying flat
on a sub floor after the angling. The locking is obtained
by a side push that displaces a separate tongue in the
length direction of the short edges. The horizontal locking
is in known fold down systems obtained in the same way
as for the angling systems with a locking element in one
edge of a strip panel that cooperates with a locking
groove on another edge of a groove panel
[0015] By "vertical locking" is meant a locking that take
place when two edges are displaced essentially vertically
against each other.

Summary of the Invention

[0016] The present invention aims at a set of building
panels, especially floor panels or a floating flooring with
a mechanical locking system, preferably on the short
edges, which is configured to improve installation of floor
panels, preferably installed with vertical folding or vertical
locking, such that separation forces of the short edges
during installation are reduced or completely eliminated.
The aim of the invention is also to simplify installation
such that locking and preferably even unlocking could be
accomplished without any vertical or horizontal pressure
force or any displacement of the panels.
[0017] The invention provides for new embodiments
of locking systems according to different aspects offering
respective advantages. Useful areas for the invention are
wall panels, ceilings, exterior applications and floor pan-
els of any shape and material e.g. laminate; especially
thin floating floor panels with a thickness of up to about
15 mm and with surface materials which contain thermo-
setting resins, wood, HDF, veneer, paint stone or similar.
[0018] The invention comprises a set of floor panels
provided with a mechanical locking system according to
the subject-matter of claim 1.
[0019] The invention offers the advantages that the
panel edges will be locked in a first vertical direction and
aligned when the edges are folded together and the pro-
truding locking strip is cooperating with the adjacent
edge. The magnetic tongue could then be displaced by
a magnetic force into a locked position whereby the edg-
es are locked in a second vertical direction. It is preferred
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that the tongue groove has an opening which is larger
than the thickness of the outer part of the magnetic
tongue such that a space exists between the tongue
groove and the upper part of the magnetic tongue. The
magnetic tongue will preferably only lock in a second
vertical direction with its lower part against the lower part
of the tongue groove and this will eliminate production
tolerances and allow a displacement with a rather low
pulling force.
[0020] A specific objective of the invention is to dis-
place magnetic tongue into a groove in a reliable way
and to prevent that the tongue moves back in an uncon-
trolled way.
[0021] The locking system comprises a tongue-locking
device, which prevents the magnetic tongue to be dis-
placed from the tongue groove towards the first edge
such that the second vertical connection is released.
[0022] The tongue-locking device prevents that the
magnetic tongue moves in the groove when the magnetic
force is removed. Such an embodiment offers several
advantages. A long-term use with repeating pressures,
applied at the edges by people walking on the floor, could
cause a magnetic tongue to partly or completely move
back towards the unlocked position if the locking system
does not comprise a tongue-locking device. Such uncon-
trolled unlocking is a major problem especially in thin
floating wood and laminate floors that are installed on a
flexible underlay of, for example, foam and where the
panel edges are displaced vertical when people walk
over the floor surface.
[0023] There may be several different types of tongue
locking devices, e.g. a magnet arranged in an edge sec-
tion of a panel, tongue locking protrusion, preferably with
a vertical snap function, which protrudes vertically from
the rest of the tongue or a tilt-able tongue with sharp
edges. The tongue-locking device is preferably config-
ured such that the tongue is easier to slide into the tongue
groove and to the locked position compared to sliding in
the reverse and un-locked direction. Specific embodi-
ments comprise flexible tongue locking devices that are
released when a magnetic force is applied and locked
when a magnetic force is removed. Gravity and grooves
that are not parallel with the main plane of the panel could
also be used to prevent uncontrolled displacement. Dis-
placement in two directions, for example perpendicularly
to and parallel with the joint edge, could also be used
and displacement towards an unlocked position could
also be prevented if a magnetic tongue located at a short
edge is locked with its edge sections against long edges
of adjacent panels in adjacent rows. The magnetic
tongue could also comprise surfaces with different friction
properties, which are active during locking and unlocking
and could provide easy locking and considerable resist-
ance against unlocking.
[0024] The invention comprises, according to a pre-
ferred embodiment, a set of floor panels, which are locked
by a magnetic field caused by a magnet applied on a
floor surface. It is an advantage if the magnetic tongue

is located in a groove which is positioned as close as
possible to the floor surface such that a magnet could be
applied close to the magnetic tongue in order to create
a strong magnetic pulling force. The tongue groove
should preferably be located at a distance from the floor
surface that does not exceed about 0.1 times the floor
thickness. Such a distance could be about 2-5 mm in
7-10 mm laminate floors and 15 mm wood floors.
[0025] The invention comprises, according to a pre-
ferred embodiment, a set of floor panels, which are locked
by a magnetic field caused by a magnet arranged in an
edge section of a panel. Such a magnet will lock auto-
matically when the edges are aligned and it will keep the
magnetic tongue in a permanent locked position.
[0026] This embodiment allows that the panels are, for
example, unlocked vertically until a magnet field displac-
es a separate tongue and locks the panels. Such a mag-
netic locking could, for example, take place optionally
during the installation of two panels or after the installa-
tion of all panels in a floor. One or several magnets, which
could be arranged as an installation tool and which pro-
duce a magnetic field, could be applied on a floor surface
adjacent to the locking system as soon as two panels are
laying flat on a sub floor with their adjacent edges in an
essentially common plane. A locking element, for exam-
ple a displaceable magnetic tongue located in a displace-
ment groove, could be displaced by the magnetic field
such that it partly enters into a groove of an adjacent
edge and locks the panels vertically. The tongue could
comprise any suitable magnetic material such as iron,
nickel, cobalt and any alloys that contain proportions of
these metals. Injection moulded parts consisting of var-
ious types of resins and magnetic powder or particles
could also be used to form a displaceable tongue com-
prising magnetic material such that it could be attracted
by a magnet. Such a tongue is hereafter called "magnetic
tongue". This definition should be interpreted broadly un-
less otherwise specified and a magnetic tongue could
also be a magnet that attracts other magnets or other
magnetic materials. The most preferred embodiment is
however a magnetic tongue that comprises magnetic ma-
terial and that is not a magnet.
[0027] One or several permanent magnets could be
used to activate a magnetic tongue. Such magnets are
well known. They consist of magnetic hard material, such
as for example steal and metal alloys that are perma-
nently magnetized by a strong magnetic field. Imperma-
nent magnets can also be used, for example, an electro-
magnet where an electric current generates a magnetic
field.
[0028] Locking and unlocking of a magnetic locking
system is very simple. The magnet is just displaced from
one edge to the other edge. The position of the magnet
in relation to the joint edges could be used to indicate a
locked and unlocked position.
[0029] Angling down and up again of a panel could be
made in a simple way according to known technology
since there is no tongue that creates any locking resist-
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ance as in the known vertical snap folding systems or
vertical push folding systems. An additional advantage
is that the magnetic tongue could be made rigid and pref-
erably with a very simple, essentially rectangular form.
[0030] The main principle of the invention could be
used to displace a magnetic locking element in any di-
rection along and perpendicular to the joint, vertically or
horizontally and in any direction that combines such dis-
placements. The main principles of the invention could
be used to lock floor panels horizontally by a substantially
vertical displacement of a magnetic tongue. Even turning
is possible. The principle could be used to lock panels
vertically and/or horizontally and could be used on long
and/or short edges and even in panels with more than
four edges.
[0031] The tongue-locking device could be used to lock
the tongue in an inner position in the displacement groove
and in an outer position where the magnetic tongue is
located in the tongue groove. A magnet could be used
to release the tongue from this inner locked position, dis-
place the tongue into the tongue groove and to activate
the tongue-locking device by removing the magnet. It is
preferred that the tongue-locking device also serves as
a connection to fix the magnetic tongue in the displace-
ment groove during transport.
[0032] 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.
[0033] Almost all embodiments are described with sep-
arate tongues on the strip panel mainly in order to simplify
the description. The separate tongue could be located
optionally in the edge of the groove panel or the strip
panel and even on both edges.

Brief Description of the Drawings

[0034] Embodiments of the invention will now be de-
scribed with reference to the enclosed Figures, which are
for the purpose of illustration of various non-limiting em-
bodiments of the invention, of which;

Figs 1a-b illustrate a prior art locking system

Figs 2a-e show an embodiment of the invention with
a magnetic locking system provided with a protruding
strip

Figs 3a-d show an embodiment with a magnetic lock-
ing system provided with a locking strip and a locking
element

Figs 4a-c show an embodiment of vertical locking
with an installation tool comprising permanent mag-
nets

Figs 5a-c show an embodiment of vertical folding of

floor panels comprising a magnetic locking system
with a permanent magnet arranged on an edge

Figs 6a-b show an embodiment of fixing of a mag-
netic tongue

Figs 6c show an embodiment of a floor panel, which
is easy to disconnect, provided with a magnetic lock-
ing system

Figs 7a-h show embodiments of a magnetic locking
system provided with a tongue-locking device

Figs 8a-g show embodiments of a magnetic locking
system provided with a tongue-locking device

Figs 9a-d show embodiments of a magnetic locking
system provided with a tongue-locking device

Figs 10a-f show embodiments of a magnetic tongue

Figs 11a-e show embodiments of a magnetic locking
system

Figs 12a-c show embodiments of a magnetic locking
system comprising several magnetic tongues and a
production method

Figs 13a-f show embodiments of a magnetic locking
system provided with a tongue-locking device

Figs 14a shows an embodiment of a magnetic lock-
ing system provided with a tongue-locking device

Figs 14b shows an embodiment of a magnetic lock-
ing system

Figs 15a-d show an embodiment of a magnetic lock-
ing system

Figs 16a-d show embodiments of a magnetic locking
system provided with a tongue-locking device

Figs 17a-d show embodiments of a magnetic locking
system provided with a tongue-locking device

Figs 18a-d show embodiments of a magnetic locking
system provided with a tongue-locking device

Description of Embodiments of the Invention

[0035] Figure 2a and 2b shows one embodiment of
panels 1, 1’ with a magnetic locking system according to
the invention. The locking system is in this embodiment
of the invention used to lock two edges vertically V1, V2.
A first panel 1 has a displaceable tongue 30 of magnetic
material arranged in a displacement groove 40 formed
in the edge of the first panel 1. The second panel 1’ com-
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prises a tongue groove 20. The panels comprise a pro-
truding locking strip 2 in one edge that cooperates with
a cavity 3 in an adjacent edge and locks the edges in a
first vertical direction V1 when the second panel 1’ is
moved preferably vertically along a vertical plane VP and
arranged in the same plane as the first floor panel 1.
Figure 2d shows that the magnetic tongue 30 is displaced
horizontally into the tongue groove 20 when a magnet
41 is arranged on the floor surface, preferably essentially
on the surface of the second panel 1’. The whole tongue
30 is displaced in the displacement groove. The tongue
is lifted upwards by the magnetic force and slides along
its upper surface until it is locked against the tongue
groove 20 and prevents the edges to move vertically in
a second vertical direct ion V2. The tongue is in this
locked position slightly tilted upwards. Figure 2c show
that the magnetic tongue comprises a tongue-locking de-
vice 7 which grips with a friction force against the lower
part of the displacement groove 40 and prevents the
tongue to slide back in an unlocked position. The locking
system could be unlocked if the magnet 41, for example,
is applied on the surface and is displaced towards the
first edge 1. Such unlocking will lift the tongue upwards
and the tongue-locking device will be released.
[0036] Figure 3a shows one embodiment of panels 1,
1’ with a magnetic locking system according to the inven-
tion. The locking system is in this embodiment of the in-
vention used to lock two edges vertically D1 and horizon-
tally D2. A first panel 1 has a displaceable tongue 30 of
magnetic material arranged in a displacement groove 40
formed in the edge of the first panel 1. The second panel
1’ comprises a tongue groove 20. The panels comprise
a strip 6 with a locking element 8 in one edge that coop-
erates with a locking groove 14 in an adjacent edge and
locks the edges in a horizontal direction D2 according to
known technology as shown in figure 3b when the second
panel 1’ is moved preferably vertically along a vertical
plane VP and arranged in the same plane as the first
floor panel 1. Figure 3c shows that the magnetic tongue
30 is displaced horizontally into the tongue groove 20
when a magnet 41 is arranged on the floor surface, pref-
erably essentially on the surface of the second panel 1’.
The whole tongue 30 is displaced in the displacement
groove and in locked position there is a space S in the
inner part of the displacement groove 40. This space is
essentially of the same magnitude as the vertical over-
lapping VO of the tongue 30 and the lower part of the
tongue groove 20. Figure 3d shows that the magnetic
locking system could be unlocked if the magnet 41, for
example, is displaced towards the first edge 1’ or if the
magnetic field is changed.
[0037] A displaceable tongue of magnetic material
could be connected with friction in a displacement groove
40 formed in the panel core. Magnetic displacement
could be facilitated if wax or similar friction reducing ma-
terials are applied in the groove. The magnetic tongue
30 could also be arranged in a separate material, such
as for example a U formed plastic section, in order to

facilitate displacement in, for example, a high friction
core. A magnetic material could also be used to displace
a tongue that is made of a non-magnetic material.
Tongues of non-magnetic materials could, for example,
have one or two edge sections, which are magnetic. A
magnetic tongue could be made of several material types
mixed with iron powder. According to one embodiment
a magnetic tongue is provided comprising wood fibres,
iron powder and a thermosetting binder.
[0038] Figure 4a-c shows essentially the same locking
function seen from the floor surface. The displaceable
magnetic tongue 30 could be made of metal, for example
iron or steal or it could be an injection-moulded element
comprising magnetic particles. The displaceable tongue
30 could preferably be made of a material, which is rigid.
It is preferred that the displaceable tongue 30 is rigid in
the displacement direction. Such a tongue could create
a strong locking. It is preferred that the whole tongue 30
in the unlocked position is located completely in the dis-
placement groove 40 such that the outer part is located
essentially at or inside a vertical plane VP, as shown in
figure 3a. It is also preferred that the edge parts ES1,
ES2 are spaced from the long side tongue 12 or groove
10. The edges could preferably be rounded in order to
facilitate easy locking and sliding into the tongue groove
(20). Figure 4a and 4b show the unlocked position and
figure 4c shows the locked position. An installation tool
42 with two magnets 41a, 41b could, for example, be
used. Each magnet could create a pulling force on the
tongue of, for example, 10N or more. Several magnets
could be used and very strong pulling forces could be
created. It is possible to design an installation tool such
that it automatically takes a pre-determined position in
relation to, for example, the joint edges depending on the
position of the displaceable tongue 30. The locked posi-
tion L2 and the unlocked position L1 could be marked
and it is very easy to see if the magnetic lock is locked
or unlocked.
[0039] An installation tool could also be designed such
that it could be rolled along a panel row and automatically
lock all edges in the row.
[0040] Permanent magnets could be produced with
low cost and they could have many different shapes.
Many types of magnets could be used in a magnetic in-
stallation of floor panels.
[0041] Several modifications are possible. The tongue
could be designed to lock permanently into the tongue
groove 20 with, for example, friction connections. The
locking element 8 in figure 4a could, for example, be re-
placed with a magnetic locking element in a vertically
extending displacement groove such that a magnetic
field lock the panels horizontally. The displaceable
tongue and the tongue groove could comprise protru-
sions and cavities such that a horizontal and/or vertical
locking could be obtained by a displacement along the
edge caused by a magnetic field. The locked position
could be indicated by a sound that is created when the
magnetic field pulls the tongue into the locked position.
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The magnetic tongue could be made by, for example, roll
forming or punching of a metal sheet. Such a tongue
could have a vertical extension, for example 2 mm, which
is larger than the thickness of the steal sheet that, for
example, could have a thickness of 1 mm or less. Such
tongue, which is shown in figure 13d, could lock in a
groove which is larger than the steal sheet and which is
easier to cut with large rotating tools.
[0042] Figures 5a- 5c show that a permanent magnet
41 could be arranged in the edge of the second panel 1’,
for example, in the locking groove 14, in the tongue
groove 20 or in any groove made in the rear side of the
panel. Figure 5a shows the position of the cross sections
A-A of figure 5b during installation. Figure 5b shows ver-
tical folding where a second panel 1’ is locked with an-
gling to a previously installed panel 1" in a first row. The
permanent magnet 41 will automatically pull the magnetic
tongue 30 into the tongue groove 20 when the first 1 and
the second 1’ panels are in the same plane as shown in
figure 5c.
[0043] Figure 6a and 6b shows that a separate element
comprising magnetic material could be used to simplify
fixing of a tongue 30 into a groove 40 if a magnet 41 is
used to keep the tongue 30 in a pre determined position
by a magnetic field.
[0044] Figure 6c shows that a panel could be produced
such that it could be locked with magnetic tongues 30a,
30b on, for example, both opposite short edges and on
at least on long edge. The releasable panel 1’ has two
essentially identical short edges 4a, 4b of the groove type
which are connected to two panels 1a, 1b which also
have adjacent essentially identical edges of the strip type.
The magnetic tongue 30 is arranged in a groove of the
strip panel 1a, 1b. It could also be arranged in a groove
of the groove panel 1’. Such a panel could be locked and
unlocked in any position of the floor, even in the centre
of an installed floor, with a method characterized in that
a magnetic field is applied on the short edges and on at
least one long edge. The panel is thereafter preferably
release from the other panels by, for example, upwards
angling or just with a vertical upwards movement, in case
the panel has a locking system on both long edges that
allow such vertical movement. Such a releasable panel
could also comprise flexible tongues that could be re-
leased vertically. A panel with a magnetic tongue on a
long edge and a short edge according to figure 4a, could
also be release by angling up, provided that such a panel
is installed as a last panel in a row as shown in WO
03/083234 figure 35 e. The two panels 1a and 1b in figure
6c could have opposite short edges designed to fit
against a standard panel with a strip and groove side as
shown in figure 4a. Only three special panels 1a, 1b and
1’ are required to allow a disconnection of a floor area
according to the above-described method.
[0045] The above described locking and unlocking is
particularly suitable to be used in floor panels which are
intended to be easy to disconnect in order to give access
to, for example, equipment installed in the sub floor, for

example alarm systems, lightning system, other type of
electrical systems etc.
[0046] Magnetic fields in combination with parts of
magnetic materials could also be used for other function
in a floor than just to lock floorboards to each other. For
example, floor heating, alarm systems, light and similar
electrical devices, mechanical equipment etc installed,
for example, in a floorboard or under the floorboard could
be turned on and of, displaced etc. Furniture, partition
walls and other objects could be fixed permanently or
non-permanently to a floor.
[0047] A magnet could also be used to, for example,
bring a flexible tongue comprising magnetic material into
an unlocked position prior to installation. The magnet
could be applied on a floor surface of an installed panel
close to an edge section and the magnetic field could pull
the magnetic tongue (30) into an unlocked position. A
new panel could be arranged with its edge adjacent to
the installed panel and the magnet could be removed.
The flexible magnetic tongue will then snap towards the
initial locked position and lock the edges. The advantage
of this method is that the installer will know if the locking
systems work or not. If the magnetic principle does not
work, installation of a panel will not be possible since the
tongue is in a locked position and prevents a vertical
movement.
[0048] A displaceable tongue made of a metal sheet
could be made very thin, for example with a thickness of
less than 1.0 mm. Such a tongue could be used to lock
very thin flooring. Iron sheets could be galvanized or
painted in order to prevent corrosion. A lot of non-mag-
netic materials such as wood fibre based materials, for
example HDF, could be made magnetic with a paint com-
prising magnetic particles such that they could be attract-
ed by a magnet.
[0049] The locking system could be used to lock adja-
cent edges of wall panels but also to connect a wall panel
to a wall with a magnetic tongue that locks into a groove
of a strip or clips attached to the wall. Permanent magnets
in a wall panel or in a wall of a building combined with
magnetic materials in a panel and/or wall could be used
to fix a wall panel to a wall. A preferred embodiment is a
wall panel comprising magnetic material, which is fixed
to a wall comprising permanent magnets. The magnetic
material that could be incorporated in the surface, core
or balancing layer of a wall panel could consist of, for
example, iron strips, metal sheets or metal particles or
powder. Surface layers or balancing layers of a highpres-
sure laminate comprising thermosetting resins are very
suitable to combine with magnetic materials. Such wall
panels with magnetic materials are very suitable for bath-
rooms where various types of accessories could be fixed
to the wall panel with magnets.
[0050] Figures 7a-7c show locking of floor panels com-
prising a flexible tongue locking device 7 which is main-
tained in an unlocked position by a magnet 41 and which
locks against a lower part of the displacement groove 40
when the magnet is removed. Figures 7d-7f shows that
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the tongue-locking device 7 could be unlocked with a
magnet 41 and the magnetic tongue 30 could be dis-
placed into an unlocked position. Figures 7g and 7h
shows embodiments of a magnetic tongue with a flexible
tongue-locking device 7.
[0051] Figures 8a-8g show a flexible and releasable
tongue-locking device that locks against the lower part
of the tongue groove 20.
[0052] Figure 9a-9d show a magnetic tongue 30 with
a flexible tongue locking device 7 which locks against a
lower part 40a of the displacement groove 40 and which
could be bent such that the tongue could be displaced
into the displacement groove 40 with a unlocking tool 35
that is inserted from the long side along the short side
joint. Figure 9d show a magnetic tongue with a flexible
tongue locking device 7 that could be bent horizontally
in the length direction of the joint and which allows that
the tongue could be pushed back into the tongue groove.
The tongue-locking device is in this embodiment flexible
vertically and horizontally.
[0053] Figure 10a is a top view of a magnetic tongue
with a flexible tongue-locking device, which could be un-
locked upwardly by a magnet as shown in the side view
according to figure 10c. Figure 10d show that the tongue-
locking device will return to the locked position if the mag-
net 41 is removed.
[0054] Figure 10e shows that a flexible friction connec-
tion that keeps the tongue in the displacement groove
and prevents unlocking could be accomplished with a
flexible tongue 30, which comprises at least one section,
preferably a middle section that is slightly bended down-
wards such that a vertical pre tension is obtained in the
displacement groove. The tongue has preferably an up-
per surface, which is smooth and a lower section which
is embossed and which preferably creates a higher fric-
tion then the upper surface. The pre tension is released
when a magnet 41 is applied above the tongue as can
be seen in figure 10f.
[0055] Figures 11a- 11c show that groove cavities 41a,
b could be formed that cooperates with a tongue protru-
sion 31a,b such that a tongue could be displaced per-
pendicularly PD to the edge but also along the edge AD
such that the protrusions leave the cavities and prevent
a displacement into the displacement groove. Such a
tongue-locking device could also be accomplished with
a wedge shaped tongue and displacement groove. The
tongue 30 moves in two directions PD, AD as shown in
figure 11d,e.
[0056] Figures 12a-b show that a tongue could consist
of one or several displaceable magnetic pins 30, which
are located in cavities 40, e.g. bore holes. Figure 12c
shows that a tongue-locking device 7 could be obtained
by a magnet, which is inserted in a tongue groove 20 in
order to keep the tongue in a locked position.
[0057] Figure 13a-b show that the tongue 30 could
have a width that varies along the length or that it could
be formed as a very simple bended metal piece or wire.
Such embodiments could be used to accomplish flexibil-

ity, friction, pre tension and easy displacement. Figure
13c shows a tongue 30 with a tongue-locking device com-
prising several sharp protrusions 7 that is easy to displace
towards a locked position but which creates a locking
force in the reverse position. Figure 13d show a side view
of a magnetic tongue that is made of a thin material and
formed such that it could be inserted into a displacement
groove 40 that has an opening which is larger the material
thickness of the tongue. Figures 13e-f show that a flexible
tongue-locking device 7 could be formed on the upper
part of the tongue 30.
[0058] Figure 14a show that a tongue-locking device
could be formed as an edge section that locks against
the long edges 4a, 4b of adjacent panels in adjacent rows.
Figure 14b shows that secondary vertical connection 32
could be formed preferably in one piece with the panel
body such that the edges are locked and kept aligned
until the magnetic tongue is locked into the tongue
groove.
[0059] Figure 15a-d show that one or several magnetic
tongues 30a,30b could be combined with separate dis-
tance devices 33a, 33b, 33c that are inserted into the
displacement groove and that ensures that the opening
of the displacement groove is such that a pre determined
friction and displacement could be accomplished. The
thickness T1 of the distance devices should preferably
exceed the thickness T2 of the tongue.
[0060] Figure 16a-b show that grooves inclined against
the main plane of the panels and gravity could be used
to prevent the tongue to unlock.
[0061] Figure 16c shows that magnetic paint could be
applied into the tongue groove 20 in order to secure a
tongue, which is configured, to be partly or completely a
magnet. Figure 16d shows that small magnetic nails 36
could also be connected to the edge with an air gun. The
small nails 36 could also be small magnets.
[0062] Figure 17a-17d show a magnetic tongue 30
which is formed as a section with an outer part 7 that
locks with a sharp edge against the lower part of the
tongue groove 20. Figures 18a-18d show that such a
tongue could comprise a tongue-locking device 7 formed
as a snap tab, which cooperates with a locking element
20a formed in the tongue groove 20.
[0063] All principles described above could be used
independently or in combinations. The magnetic tongue
could be attached at any part of an edge section. A dis-
placement groove or a tongue groove could, for example,
be formed at the outer part of the protruding strip.
[0064] A magnetic tongue could comprise one or sev-
eral locking elements that lock in the horizontal direction
such that a displacement perpendicular and along the
joint locks the edges horizontally and vertically.
[0065] A magnetic tongue could comprise tongue pro-
trusions that match cavities in a tongue groove of an ad-
jacent panel. The tongue groove could also comprise
groove protrusions such that the edges are locked verti-
cally when the magnetic tongue is displaced with a mag-
netic force along the edge and the tongue and groove

13 14 



EP 2 304 126 B1

9

5

10

15

20

25

30

35

40

45

50

55

protrusions are overlapping each other.

Claims

1. A set of floor panels (1, 1’) provided with a mechan-
ical locking system comprising a tongue (30) at an
edge of a first floor panel (1) cooperating with a
tongue groove (20) in an adjacent edge of a similar
second floor panel (1’) for connecting the edges ver-
tically in a second vertical (V2) direction , wherein
the locking system comprises at one of the adjacent
edges a protruding strip cooperating with the other
adjacent (2) edge for locking of the first and the sec-
ond panel in a first vertical (V1) direction,
characterised in

that the tongue(30) is slidable and comprises a
magnetic material and that the locking system
is configured to be activated by a magnetic field,
that the mechanical locking system comprises
a tongue-locking device (7), and
that the tongue-locking device (7) comprises a
flexible tongue section, which prevents dis-
placement with a vertical pre tension against a
groove part.

2. The set of floor panels as claimed in claim 1, wherein
the protruding strip (2) is a locking strip (6) provided
with a locking element (8) cooperating with a locking
groove (9) in the other adjacent edge for horizontal
connection of the first and second panels.

3. The set of floor panels as claimed in claim 1, wherein
the tongue-locking device (7) comprises a protru-
sion, which protrudes from the tongue.

4. The set of floor panels as claimed in claim 1, wherein
the tongue-locking device comprises a magnet ar-
ranged at the adjacent edge.

5. The set of floor panels as claimed in anyone of the
claims 3-6, wherein the tongue-locking device is a
one-way locking device.

6. The set of floor panels as claimed in anyone of the
preceding claims, wherein the tongue (30) is ar-
ranged in a displacement groove (40) of the first pan-
el.

7. The set of floor panels as claimed in anyone of the
preceding claims, wherein the magnetic tongue (30)
is displaceable vertically and horizontally.

8. The set of floor panels as claimed in any one of the
preceding claims, wherein the tongue is displacea-
ble along the edge.

9. The set of floor panels as claimed in any one of the
preceding claims, wherein a permanent magnet is
arranged at the edge of the second floor panel (1’).

10. The set of floor panels as claimed in claim 6, wherein
the tongue (30) in an outer position, in which the
edges are connected in the second vertical (V2) di-
rection, is spaced from the inner part of the displace-
ment groove along its complete length and wherein
such space is larger in the outer position than in an
inner position, in which the edges are free in the sec-
ond vertical (V2) direction.

Patentansprüche

1. Satz von Bodenplatten (1, 1’), die mit einem mecha-
nischen Verriegelungssystem versehen sind, das ei-
ne Feder (30) an einer Kante einer ersten Boden-
platte (1) umfasst, die mit einer Feder-Nut (20) an
einer angrenzenden Kante einer gleichartigen zwei-
ten Bodenplatte (1’) zusammenwirkt, um die Kanten
in einer zweiten vertikalen Richtung (V2) vertikal zu
verbinden, wobei das Verriegelungssystem an einer
der aneinandergrenzenden Kanten einen vorste-
henden Streifen umfasst, der mit der anderen an-
grenzenden Kante (2) zusammenwirkt, um die erste
und die zweite Platte in einer ersten vertikalen Rich-
tung (V1) zu verriegeln,
dadurch gekennzeichnet, dass

die Feder (30) verschoben werden kann und ein
magnetisches Material umfasst, und das Verrie-
gelungssystem so eingerichtet ist, dass es
durch ein Magnetfeld aktiviert wird,
das mechanische Verriegelungssystem eine
Feder-Verriegelungseinrichtung (7) umfasst,
und
die Feder-Verriegelungseinrichtung (7) einen
flexiblen Feder-Teilabschnitt umfasst, der Ver-
schiebung mit einer vertikalen Vorspannung ge-
gen einen Nut-Teil verhindert.

2. Satz von Bodenplatten nach Anspruch 1, wobei der
vorstehende Streifen (2) ein Verriegelungs-Streifen
(6) ist, der mit einem Verriegelungs-Element (8) ver-
sehen ist, das mit einer Verriegelungs-Nut (9) in der
anderen angrenzenden Kante zur horizontalen Ver-
bindung der ersten und der zweiten Platte zusam-
menwirkt.

3. Satz von Bodenplatten nach Anspruch 1, wobei die
Feder-Verriegelungseinrichtung (7) einen Vor-
sprung umfasst, der von der Feder vorsteht.

4. Satz von Bodenplatten nach Anspruch 1, wobei die
Feder-Verriegelungseinrichtung einen Magneten
umfasst, der an der angrenzenden Kante angeord-
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net ist.

5. Satz von Bodenplatten nach einem der Ansprüche
3-6, wobei die Feder-Verriegelungseinrichtung eine
Einweg-Verriegelungseinrichtung ist.

6. Satz von Bodenplatten nach einem der vorangehen-
den Ansprüche, wobei die Feder (30) in einer Ver-
schiebungs-Nut (40) der ersten Platte angeordnet
ist.

7. Satz von Bodenplatten nach einem der vorangehen-
den Ansprüche, wobei die Magnetische Feder (30)
vertikal und horizontal verschoben werden kann.

8. Satz von Bodenplatten nach einem der vorangehen-
den Ansprüche, wobei die Feder entlang der Kante
verschoben werden kann.

9. Satz von Bodenplatten nach einem der vorangehen-
den Ansprüche, wobei ein Permanentmagnet an der
Kante der zweiten Bodenplatte (1’) angeordnet ist.

10. Satz von Bodenplatten nach Anspruch 6, wobei die
Feder (30) an einer äußeren Position, an der die Kan-
ten in der zweiten vertikalen Richtung (V2) verbun-
den sind, von dem inneren Teil der Verschiebungs-
Nut über ihre gesamte Länge beabstandet ist und
dieser Abstand an der äußeren Position größer ist
als an einer inneren Position, an der die Kanten in
der zweiten vertikalen Richtung (V2) frei sind.

Revendications

1. Jeu de panneaux de plancher (1, 1’) muni d’un sys-
tème de verrouillage mécanique comprenant une
languette (30) sur un bord d’un premier panneau de
plancher (1) coopérant avec une rainure de languet-
te (20) dans un bord adjacent d’un second panneau
de plancher similaire (1’) pour connecter les bords
verticalement dans une seconde direction verticale
(V2), dans lequel le système de verrouillage com-
prend sur au moins un des bords adjacents une ban-
de faisant saillie coopérant avec l’autre bord adja-
cent (2) pour un verrouillage du premier et du second
panneau dans une première direction verticale (V1),
caractérisé
en ce que la languette (30) peut coulisser et com-
prend un matériau magnétique et en ce que le sys-
tème de verrouillage est configuré pour être activé
par un champ magnétique,
en ce que le système de verrouillage mécanique
comprend un dispositif de verrouillage à languette
(7), et
en ce que le dispositif de verrouillage à languette
(7) comprend une section de languette flexible, qui
évite un déplacement avec une pré-tension verticale

contre une partie de rainure.

2. Jeu de panneaux de plancher selon la revendication
1, dans lequel la bande faisant saillie (2) est une
bande de verrouillage (6) munie d’un élément de ver-
rouillage (8) coopérant avec une rainure de ver-
rouillage (9) dans l’autre bord adjacent pour une con-
nexion horizontale des premier et second panneaux.

3. Jeu de panneaux de plancher selon la revendication
1, dans lequel le dispositif de verrouillage à languette
(7) comprend une saillie, qui fait saillie à partir de la
languette.

4. Jeu de panneaux de plancher selon la revendication
1, dans lequel le dispositif de verrouillage à languette
comprend un aimant disposé sur le bord adjacent.

5. Jeu de panneaux de plancher selon l’une quelcon-
que des revendications 3-6, dans lequel le dispositif
de verrouillage à languette est un dispositif de ver-
rouillage à une voie.

6. Jeu de panneaux de plancher selon l’une quelcon-
que des revendications précédentes, dans lequel la
languette (30) est disposée dans une rainure de dé-
placement (40) du premier panneau.

7. Jeu de panneaux de plancher selon l’une quelcon-
que des revendications précédentes, dans lequel la
languette magnétique (30) peut être déplacée verti-
calement et horizontalement.

8. Jeu de panneaux de plancher selon l’une quelcon-
que des revendications précédentes, dans lequel la
languette peut être déplacée le long du bord.

9. Jeu de panneaux de plancher selon l’une quelcon-
que des revendications précédentes, dans lequel un
aimant permanent est disposé sur le bord du second
panneau de plancher (1’).

10. Jeu de panneaux de plancher selon la revendication
6, dans lequel la languette (30) dans une position
externe, dans laquelle les bords sont connectés
dans la seconde direction verticale (V2), est espacée
de la partie interne de la rainure de déplacement le
long de sa longueur complète et dans lequel un tel
espace est plus large dans la position externe que
dans une position interne, dans laquelle les bords
sont libres dans la seconde direction verticale (V2).
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