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Floor panels with a mechanical locking system activated by a
magnetic field and a method to install the panels

Area of Invention

The invention generally relates to the field of floor

panels with mechanical locking systems comprising a

separate displaceable tongue allowing easy installation.

The invention provides new improved locking systems and

methods to install and disconnect building panels,

especially floor panels and methods to produce the locking

system.

Background of the Invention

In particular, yet not restrictive manner, the invention

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

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 .

A floor panel of this type is presented in WO2006/043893,

(figure Ia) which discloses a floor panel 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 panels are

further described in WO2003/016654, 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.

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

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

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.

It is also known, as shown in figure Ib 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 1020060376114B3 and a pre published PCT

application made by Valinge 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 converted 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

generally 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.



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 displaced

from one groove in one edge of a unit to another groove in

an adjacent unit with a magnetic force. Matsushita teaches

that such floorings cannot be provided with tongues .

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

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 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 together define a "vertical plane"

perpendicular to the horizontal plane. By "horizontally"

is meant parallel with the 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

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

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

installation of panels.

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.

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

By "tongue" is generally- meant a part in an edge section

that extends beyond the upper edge and cooperates 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 .

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

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 .

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

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

guiding surfaces that guide the locking element into the

locking groove and locking surfaces that locks and

prevents horizontal separation between the edges.

By "vertical folding" is meant installation of panels

with angling of long edges where this long edge angling

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 during the

final stage of the long edge angling. Such a locking

system is not a pure combination of, for example, an

angling locking system on a long edges and a vertical

locking system on short edges since the vertical and the

angling actions are combined and the short 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

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

By "vertical locking" is meant a locking that take place

when two edges are displaced essentially vertically

against each other.

Summary of the Invention

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 .

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 panels

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 thermosetting

resins, wood, HDF, veneer, paint stone or similar.



The invention comprises, according to a first aspect, a

set of floor panels provided with a mechanical locking

system comprising a displaceable magnetic tongue at a

first edge of a first floor panel and a tongue groove at

another adjacent second edge of a similar second floor

panel for connecting the edges in a second vertical

direction. The adjacent edges comprise a protruding

locking strip in one of the adjacent edges cooperating

with the other one of adjacent edges for connecting the

edges in a first vertical direction. The locking system is

configured to be activated by a magnetic field such that

at least a part of the magnetic tongue is displaced from

the first edge into the tongue groove.

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 protruding

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 edges are locked

in a second vertical direction. It is preferred 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.

A specific objective of the invention is to displace

magnetic tongue into a groove in a reliable way and to

prevent that the tongue moves back in an uncontrolled way.



The locking system comprises, according to a preferred

embodiment, a tongue-locking device, which prevents the

magnetic tongue to be displaced from the tongue groove

towards the first edge such that the second vertical

connection is released.

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 uncontrolled

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 .

Embodiments of the first aspect of the invention are

concerned with several different types of tongue locking

devices, e.g. a magnet arranged in an edge section 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 configured

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 embodiments

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. Displacement

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 resistance

against unlocking.

The invention comprises, according to a preferred

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 .

The invention comprises, according to a preferred

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 automatically

when the edges are aligned and it will keep the magnetic

tongue in a permanent locked position.



This first aspect allows that the panels are, for

example, unlocked vertically until a magnet field

displaces a separate tongue and locks the panels. Such a

magnetic locking could, for example, take place optionally

during the installation of two panels or after the

installation of all panels in a floor. One or several

magnets, which could be arranged as an installation tool

and which produce 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 example a displaceable magnetic tongue

located in a displacement 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 various types of resins and

magnetic powder or particles could also be used to form a

displaceable tongue comprising 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 unless 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 material and that is not a magnet.

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 permanently

magnetized by a strong magnetic field. Impermanent magnets

can also be used, for example, an electromagnet where an

electric current generates a magnetic field.

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 u sed to indicate a locked and

unlocked position.

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 resistance 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 preferably with a very

simple, essentially rectangular form.

The main principle of the invention could be used to

displace a magnetic locking element in any direction along

and perpendicular to the joint, vertically or horizontally

and in any direction that combines such displacements. 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 .

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, displace 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 displacement groove

during transport.

The invention comprises according to a second aspect a

method to connect a set of floor panels vertically and/or

horizontally. The panels are provided with a locking

system comprising a protruding locking strip at an edge, a

magnetic tongue located in one edge of a first floor panel

and a tongue groove in an adjacent edge of a second floor

panel wherein the method comprises the steps of:

• Positioning the edges of the first and second panel

adjacent to each other and in essentially the same

plane by locating one of the edges against the

protruding strip.

• Connecting the edges by displacing the magnetic

tongue into the tongue groove by applying a magnetic

field.

The method comprises according to a preferred embodiment

an additional step of locking the magnetic tongue

horizontally in a locked position.

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

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

optionally in the edge of the groove panel or the strip

panel and even on both edges.

Brief Description of the Drawings

Embodiments of the invention will now be described with

reference to the enclosed Figures, which are for the purpose of

illustration of various non-limiting embodiments of the

invention, of which;

Figs la-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

locking 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 magnets

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

magnetic tongue

Figs 6c show an embodiment of a floor panel,

which is easy to disconnect, provided with a magnetic

locking 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 lla-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

locking system provided with a tongue-locking device

Figs 14b shows an embodiment of a magnetic

locking system

Figs 15a-d show an embodiment of a magnetic locking

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

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 Vl, 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 ' comprises a tongue

groove 20. The panels comprise a protruding 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 Vl 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 device 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.

Figure 3a 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 Dl and horizontally 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 cooperates

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, preferably 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 overlapping 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.



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 materials

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 .

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

displacement 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 ESl,

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, ION 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 position L2 and

the unlocked position Ll could be marked and it is very-

easy to see if the magnetic lock is locked or unlocked.

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.

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 installation of floor

panels .

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 replaced

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 protrusions 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. 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.

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 vertical folding

where a second panel 1 ' is locked with angling to a

previously installed panel I ' 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.

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.

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 Ia, Ib which also have adjacent

essentially identical edges of the strip type. The

magnetic tongue 30 is arranged in a groove of the strip

panel Ia, Ib. 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

released 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 Ia and Ib 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 Ia, Ib and lr are

required to allow a disconnection of a floor area

according to the above-described method.

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.

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.

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.

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-magnetic

materials such as wood fibre based materials, for example

HDF, could be made magnetic with a paint comprising

magnetic particles such that they could be attracted by a

magnet .

The locking system could be used to lock adjacent 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 high-

pressure laminate comprising thermosetting resins are very

suitable to combine with magnetic materials. Such wall

panels with magnetic materials are very suitable for

bathrooms where various types of accessories could be

fixed to the wall panel with magnets .

Figures Ia-Ic show locking of floor panels comprising a

flexible tongue locking device 7 which is maintained 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 Id-If shows that the tongue-locking

device 7 could be unlocked with a magnet 41 and the

magnetic tongue 30 could be displaced into an unlocked



position. Figures 7g and 7h shows embodiments of a

magnetic tongue with a flexible tongue-locking device 7 .

Figures 8a-8g show a flexible and releasable tongue-

locking device that locks against the lower part of the

tongue groove 20.

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.

Figure 10a is a top view of a magnetic tongue with a

flexible tongue-locking device, which could be unlocked

upwardly by a magnet as shown in the side view according

to figure 10c. Figure 1Od show that the tongue-locking

device will return to the locked position if the magnet 41

is removed.

Figure 1Oe shows that a flexible friction connection 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 downwards such that a

vertical pre tension is obtained in the displacement

groove. The tongue has preferably an upper surface, which



is smooth and a lower section which is embossed and which

preferably creates a higher friction then the upper

surface. The pre tension is released when a magnet 41 is

applied above the tongue as can be seen in figure 1Of.

Figures lla- lie show that groove cavities 41a, b could

be formed that cooperates with a tongue protrusion 31a, b

such that a tongue could be displaced perpendicularly 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 Hd, e .

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.

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 flexibility, friction, pre

tension and easy displacement. Figure 13c shows a tongue

30 with a tongue-locking device comprising 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.

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.

Figure 15a-d show that one or several magnetic tongues

30a, 30b could be combined with separate distance 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 Tl

of the distance devices should preferably exceed the

thickness T2 of the tongue.

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.

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.



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.

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

displacement groove or a tongue groove could, for example,

be formed at the outer part of the protruding strip.

A magnetic tongue could comprise one or several locking

elements that lock in the horizontal direction such that a

displacement perpendicular and along the joint locks the

edges horizontally and vertically.

A magnetic tongue could .comprise tongue protrusions that

match cavities in a tongue groove of an adjacent panel.

The tongue groove could also comprise groove protrusions

such that the edges are locked vertically when the

magnetic tongue is displaced with a magnetic force along

the edge and the tongue and groove protrusions are

overlapping each other.



CLAIMS

1 . A set of floor panels (1, 1') provided with a

mechanical 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 (I' ) for connecting the edges vertically in a second

vertical (V2) direction c h a r a c t e r i s e d in that

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 second panel in a

first vertical (Vl) direction, 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.

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 or 2 ,

wherein the mechanical locking system comprises a tongue-

locking device (7) .

4 . The set of floor panels as claimed in claim 3 , wherein

the tongue-locking device (7) comprises a flexible tongue

section, which prevents displacement with a vertical pre

tension against a groove part.



5 . The set of floor panels as claimed in claim 3 or 4 ,

wherein the tongue-locking device (7) comprises a

protrusion, which protrudes from the tongue.

6 . The set of floor panels as claimed in anyone of the

claims 3-5, wherein the tongue-locking device comprises a

magnet arranged at the adjacent edge.

7. 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.

8 . The set of floor panels as claimed in anyone of the

preceding claims, wherein the tongue (30) is arranged in a

displacement groove (40) of the first panel.

9 . The set of floor panels as claimed in anyone of the

preceding claims, wherein the magnetic tongue (30) is

displaceable vertically and horizontally.

10. The set of floor panels as claimed in any one of the

preceding claims, wherein the tongue is displaceable along

the edge .

11. 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') .

12. The set of floor panels as claimed in claim 8 , wherein

the tongue (30) in an outer position, in which the edges

are connected in the second vertical (V2) direction, is

spaced from the inner part of the displacement 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 second vertical (V2) direction.



13. A method of vertically connecting a set of floor

panels (1, 1 ') provided with a locking system comprising a

magnetic tongue (30) arranged in an edge of a first floor

panel and a tongue groove (20) in an adjacent edge of a

second floor panel and a protruding strip (6) at one of

the edges, wherein the method comprises the steps of:

• positioning the edges of the first and the second

panel adjacent to each other and in essentially the

same plane by placing one of the edges against the

protruding strip

• connecting the edges by displacing the magnetic

tongue into the tongue groove by applying a magnetic

field.

14. The method as claimed in claim 13, wherein the

magnetic field is applied by permanent magnet.

15. The method as claimed in claim 13 or 14, wherein the

method comprises the step of unlocking a tongue-locking

device by applying a magnetic field.







































INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2009/000250

A. CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: E04F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK, FI, NO classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-INTERNAL, WPI DATA, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category" Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

WO 2008017281 Al (SCHULTE, G.), 14 February 2008 1-3,8-15
(14.02.2008), figures 2-10, abstract, details 7,19,
22

4-7

JP 3110258 A , MATSUSHITA ELECTRIC WORKS LTD, 1-3,8-15
1991-05-10 (abstract) Retrieved from: PAJ database;
Original document: Figures Ib-If, details
4,4", 5,5', 6,7

4-7

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categones of cited documents. 'T" later document published after the international filing date or pπoπ ty
'A document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
' E" earlier application or patent but published on or after the international

filing date ' X ' document of particular relevance- the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

L " document which may throw doubts on pπonty claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other
special reason (a9 specified) ' Y ' document of particular relevance: the claimed invention cannot be

considered to involve an inventive step when the document isO " document referring to an oral disclosure, use, exhibition or other
means combined with one or more other such documents, such combination

being obvious to a person skilled in the art
P " document published prior to the international filing date but later than

the priority date claimed ' & ' document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

5 August 2009 0 6 -08- 2009

Name and mailing address of the ISA/ Authorized officer
Swedish Patent Office
Box 5055, S-102 42 STOCKHOLM Orjan NyI und / MRo
Facsimile No. +46 8 666 02 86 Telephone No. + 46 8 782 25 00

Form PCT/IS A/210 (second sheet) (July 2008)



INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2009/000250

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

DE 19958225 Al (LINDNER AG), 7 June 2001
(07.06.2001), column 2 , line 57 - line 68;

column 3 , line 1 - line 5 , figure 1 ,

abstract, details 6,13

US 5634309 A (R. C . POLEN), 3 June 1997 11

(03.06.1997), column 3 , line 58 - line 60, claims
1,2, abstract, details 20,27,31

DE 19940837 Al (B5CKL K.), 23 November 2000 1-15
(23.11.2000), column 31, line ZZ - line 55,

figures 59,60, abstract, detail 424

US 3512324 A (L. L . REED), 19 May 1970 1-15
(19.05.1970), column 5 , line 52 - line 70,
abstract

WO 2006043893 Al (VALINGE INNOVATION AB), 1-15
27 April 2006 (27.04.2006), abstract, figures Ia,

2a-2e,7a-7f, detail 30

Form PCT/lSA/210 (continuation of second sheet) (July 2008)



INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2009/000250

International patent classification (IPC)

E04F 15/04 (2006.01)
E04F 15/02 (2006.01)

Download your patent documents at www.prv.se
The cited patent documents can be downloaded:

• From "Cited documents" found under our online services at
www .prv .se (English version)

• From "Anfόrda dokument" found under "e-tjanster" at
www .prv .se (Swedish version)

Use the application number as username. The password is
FXQLNSSVIT .

Paper copies can be ordered at a cost of 50 SEK per copy from
PRV lnterPat (telephone number 08-782 28 85) .

Cited literature, if any, will be enclosed in paper form.

Form PCT/ISA/210 (extra sheet) (July 2008)



INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2 0 0 9 / 0 0 0 2 5 0

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

- j__] Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The present application has been considered to contain 4
inventions which are not linked such that they form a single
general inventive concept, as required by Rule 13 PCT for the
following reasons:

1. r~j A S all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. χ As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. [" J As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. r N O required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest f~l The additional search fees were accompanied by the applicant's protest and, where applicable,
the payment of a protest fee.

r~\ The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.
No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2008)



INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2 0 0 9 / 0 0 0 2 5 0

Box III
The single general concept of the present appliclation is a
floor panels provided with a mechanical locking system which
can be activated by a magnetic field.

The closest prior art has been identified as Dl (WO 2008017281
Al) .

Dl describe floor panels provided with a mechanical locking
system comprising a slidable tongue (22) at an edge of a first
floor panel cooperating with a tongue groove (19) in an
adj acent edge of a similar second floor panel . The locking
system comprises at one of the adjacent edges a protruding
strip (7) locking in a vertical direction.

The invention according to claim 1 differs from Dl in that the
tongue (30) comprises a magnetic material and that the locking
system is configured to be activated by a magnetic field.
The person skilled in the art will find a solution to the
problem in D2 (JP 03110258 A ) . In view of Dl and D2 the
subject matter according to claims 1-3 lacks an inventive
step .

Thus, the single general concept is obvious and cannot be
considered as a single general inventive concept in the sense
of Rule 13.1 PCT.

Therefore, the following separate inventions were identified:

1 : Claims 1-4, 8-12 are directed to a set of floor panels
provided with a mechanical locking system activated by a
magnetic field and a tongue -locking device provided with a
flexible tongue section, which prevents displacement with a
vertical pretension against a groove part. Claims 13-15 are
directed to a method for connecting the panels to each other.

2 : Claim 5 is directed a tongue -locking device comprising a
protrusion, which protrudes from the tongue.

3 : Claim 6 is directed a tongue -locking device comprising a
magnet arranged at the adj acent edge .

4 : Claim 7 is directed to a tongue-locking device which is a
one-way locking device.

.../.

Form PCT/ISA/210 (extra sheet) (My 2008)



INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2009/ 000250

BOX III

Therefore, in conclusion, the 4 groups of claims are not
linked by the same or corresponding special technical features
and define different inventions not linked by a single general
inventive concept .

Hence, the application does not meet the requirements of unity
of invention as defined in Rules 13.1 and 13.2 PCT.

Form PCT/ISA/210 (extra sheet) (July 2008)



INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/SE2009/000250

WO 2008017281 Al 14/02/2008 DE 102006037614 B 20/12/2007
DE 202007018811 U 28/05/2009
EP 2049749 A 22/04/2009
EP 2063045 A 27/05/2009
WO 2008017301 A 12/02/2009

DE 19958225 Al 07/06/2001 NONE

US 5634309 A 03/06/1997 NONE

DE 19940837 Al 23/11/2000 NONE

US 3512324 A 19/05/1970 NONE

WO 2006043893 Al 27/04/2006 AT 382113 T 15/01/2008
AU 2005296349 A 27/04/2006
BR PI0516331 A 02/09/2008
CA 2581678 A 27/04/2006
CN 101044289 A 26/09/2007
DE 202005021702 U 16/07/2009
DE 602004010914 D,T 11/12/2008
DK 1650375 T 21/04/2008
EP 1650375 A ,B 26/12/2007
SE 1650375 T3
EP 1936068 A 25/06/2008
ES 2298664 T 16/05/2008
JP 2008518130 T 29/05/2008
KR 20070063046 A 18/06/2007
NO 20071908 A 20/07/2007
PT 1650375 E 17/03/2008
SI 1650375 T 30/06/2008
US 20080134607 A 12/06/2008
US 20080295432 A 04/12/2008
ZA 200704038 A 27/08/2008

Form PCT/lSA/210 (patent family annex) (April 2005)


	front-page
	description
	claims
	drawings
	wo-search-report

