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Description

[0001] The present invention relates to a flooring sys-
tem.

Technical Field

[0002] The invention is particularly suited for floor-
boards which are based on wood material and in the nor-
mal case have a core of wood and which are intended
to be mechanically joined. The following description of
prior-art technique and the objects and features of the
invention will therefore be directed at this field of appli-
cation and, above all, rectangular parquet floors which
are joined on long side as well as short side. The invention
is particularly suited for floating floors, i.e. floors that can
move in relation to the base. However, it should be em-
phasised that the invention can be used on all types of
existing hard floors, such as homogeneous wooden
floors, wooden floors with a lamellar core or plywood
core, floors with a surface of veneer and a core of wood
fibre, thin laminate floors, floors with a plastic core and
the like. The invention can, of course, also be used in
other types of floorboards which can be machined with
cutting tools, such as subfloors of plywood or particle
board. Even if it is not preferred, the floorboards can after
installation be fixed to the base.

Technical Background of the Invention

[0003] Mechanical joints have in a short time taken
great market shares mainly owing to their superior laying
properties, joint strength and joint quality. Even if the floor
according to WO 9426999 as described in more detail
below and the floor marketed under the trademark Alloc©

have great advantages compared with traditional, glued
floors, further improvements are, however, desirable.
[0004] Mechanical joint systems are very convenient
for joining not only of laminate floors but also wooden
floors and composite floors. Such floorboards may con-
sist of a large number of different materials in the surface,
core and rear side. As will be described below, these
materials can also be included in the different parts of
the joint system, such as strip, locking element and
tongue. A solution involving an integrated strip which is
formed according to, for example, WO 9426999 or WO
9747834 and which provides the horizontal joint, and also
involving a tongue which provides the vertical joint, re-
sults, however, in costs in the form of material waste in
connection with the forming of the mechanical joint by
machining of the board material.
[0005] For optimal function, for instance a 15-mm-thick
parquet floor should have a strip which is of a width which
is approximately the same as the thickness of the floor,
i.e. about 15 mm. With a tongue of about 3 mm, the
amount of waste will be 18 mm. The floorboard has a
normal width of about 200 mm. Therefore the amount of
material waste will be about 9%. In general, the cost of

material waste will be great if the floorboards consist of
expensive materials, if they are thick or if their format is
small, so that the number of running meters of joint per
square meter of floor will be great.
[0006] Certainly the amount of material waste can be
reduced if a strip is used which is in the form of a sepa-
rately manufactured aluminium strip which is already
fixed to the floorboard at the factory. Moreover, the alu-
minium strip can in a number of applications result in a
better and also more inexpensive joint system than a strip
machined and formed from the core. However, the alu-
minium strip is disadvantageous since the investment
cost can be considerable and extensive reconstruction
of the factory may be necessary to convert an existing
traditional production line so that floorboards with such
a mechanical joint system can be produced. An advan-
tage of the prior-art aluminium strip is, however, that the
starting format of the floorboards need not be changed.
[0007] When a strip produced by machining of the
floorboard material is involved, the reverse is the case.
Thus, the format of the floorboards must be adjusted so
that there is enough material for forming the strip and the
tongue. For laminate floors, it is often necessary to
change also the width of the decorative paper used. All
these adjustments and changes also require costly mod-
ifications of production equipment and great product ad-
aptations.
[0008] In addition to the above problems relating to un-
desirable material waste and costs of production and
product adaptation, the strip has disadvantages in the
form of its being sensitive to damage during transport
and installation.
[0009] To sum up, there is a great need of providing a
mechanical joint at a lower production cost while at the
same time the aim is to maintain the present excellent
properties as regards laying, taking-up, joint quality and
strength. With prior-art solutions, it is not possible to ob-
tain a low cost without also having to lower the standards
of strength and/or laying function. An object of the inven-
tion therefore is to indicate solutions which aim at reduc-
ing the cost while at the same time strength and function
are retained.
[0010] The invention starts from known floorboards
which have a core, a front side, a rear side and opposite
joint edge portions, of which one is formed as a tongue
groove defined by upper and lower lips and having a bot-
tom end, and the other is formed as a tongue with an
upwardly directed portion at its free outer end. The tongue
groove has the shape of an undercut groove with an
opening, an inner portion and an inner locking surface.
At least parts of the lower lip are formed integrally with
the core of the floorboard and the tongue has a locking
surface which is designed to coact with the inner locking
surface in the tongue groove of an adjoining floorboard,
when two such floorboards are mechanically joined, so
that their front sides are located in the same surface plane
(HP) and meet at a joint plane (VP) directed perpendic-
ular thereto. This technique is disclosed in, inter alia DE-

1 2 



EP 1 903 158 B1

3

5

10

15

20

25

30

35

40

45

50

55

A-3041781, which will be discussed in more detail below.
[0011] Before that, however, the general technique re-
garding floorboards and locking systems for mechanical
locking-together of floorboards will be described as a
background of the present invention.

Description of Prior Art

[0012] To facilitate the understanding and description
of the present invention as well as the knowledge of the
problems behind the invention, here follows a description
of both the basic construction and the function of floor-
boards according to WO 9426999 and WO 9966151, with
reference to Figs 1-17 in the accompanying drawings. In
applicable parts, the following description of the prior-art
technique also applies to the embodiments of the present
invention as described below.
[0013] Figs 3a and 3b show a floorboard 1 according
to WO 9426999 from above and from below, respectively.
The board 1 is rectangular with an upper side 2, an un-
derside 3, two opposite long sides with joint edge portions
4a and 4b, and two opposite short sides with joint edge
portions 5a and 5b.
[0014] The joint edge portions 4a, 4b of the long sides
as well as the joint edge portions 5a, 5b of the short sides
can be joined mechanically without glue in a direction D2
in Fig. 1c, so as to meet in a joint plane VP (marked in
Fig. 2c) and so as to have, in their laid state, their upper
sides in a common surface plane HP (marked in Fig. 2c).
[0015] In the shown embodiment, which is an example
of floorboards according to WO 9426999 (Figs 1-3 in the
accompanying drawings), the board 1 has a factory-
mounted plane strip 6 which extends along the entire
long side 4a and which is made of a flexible, resilient
aluminium sheet. The strip 6 extends outwards beyond
the joint plane VP at the joint edge portion 4a. The strip
6 can be attached mechanically according to the shown
embodiment or else by glue or in some other manner.
As stated in said documents, it is possible to use as ma-
terial for a strip that is attached to the floorboard at the
factory, also other strip materials, such as sheet of some
other metal, aluminium or plastic sections. As is also stat-
ed in WO 9426999 and as described and shown in WO
9966151, the strip 6 can instead be formed integrally with
the board 1, for instance by suitable machining of the
core of the board 1.
[0016] The present invention is usable for floorboards
where the strip or at least part thereof is integrally formed
with the core, and the invention solves special problems
that arise in such floorboards and the production thereof.
The core of the floorboard need not, but is preferably,
made of a uniform material. The strip 6, however, is al-
ways integrated with the board 1, i.e. it should be formed
on the board or be factory-mounted.
[0017] In known embodiments according to the above-
mentioned WO 9426999 and WO 9966151, the width of
the strip 6 can be about 30 mm and the thickness about
0.5 mm.

[0018] A similar, although shorter strip 6’ is arranged
along one short side 5a of the board 1. The part of the
strip 6 projecting beyond the joint plane VP is formed with
a locking element 8 which extends along the entire strip
6. The locking element 8 has in its lower part an operative
locking surface 10 facing the joint plane VP and having
a height of, for instance, 0.5 mm. In laying, this locking
surface 10 coacts with a locking groove 14 which is made
in the underside 3 of the joint edge portion 4b of the op-
posite long side of an adjoining board 1’. The strip 6’
along the short side is provided with a corresponding
locking element 8’, and the joint edge portion 5b of the
opposite short side has a corresponding locking groove
14’. The edge of the locking grooves 14, 14’ facing away
from the joint plane VP forms an operative locking surface
10’ for coaction with the operative locking surface 10 of
the locking element.
[0019] For mechanical joining of long sides as well as
short sides also in the vertical direction (direction D1 in
Fig. 1c), the board 1 is also along its one long side (joint
edge portion 4a) and its one short side (joint edge portion
5a) formed with a laterally open recess or tongue groove
16. This is defined upwards by an upper lip at the joint
edge portion 4a, 5a and downwards by the respective
strips 6, 6’. At the opposite edge portions 4b, 5b, there
is an upper recess 18 which defines a locking tongue 20
coacting with the recess or tongue groove 16 (see Fig.
2a).
[0020] Figs 1a-1c show how two long sides 4a, 4b of
two such boards 1, 1’ on a base U can be joined with
each other by downward angling by pivoting about a cen-
tre C close to the intersection between the surface plane
HP and the joint plane VP, while the boards are held
essentially in contact with each other.
[0021] Figs 2a-2c show how the short sides 5a, 5b of
the boards 1, 1’ can be joined together by snap action.
The long sides 4a, 4b can be joined by means of both
methods, whereas the joining of the short sides 5a, 5b -
after laying of the first row of floorboards - is normally
carried out merely by snap action after the long sides 4a,
4b have first been joined.
[0022] When a new board 1’ and a previously laid board
1 are to be joined along their long side edge portions 4a,
4b according to Figs 1a-1c, the long side edge portion
4b of the new board 1’ is pressed against the long side
edge portion 4a of the previously laid board 1 according
to Fig. 1a, so that the locking tongue 20 is inserted into
the recess or tongue groove 16. The board 1’ is then
angled down towards the subfloor U according to Fig.
1b. The locking tongue 20 enters completely the recess
or tongue groove 16 while at the same time the locking
element 8 of the strip 6 snaps into the locking groove 14.
During this downward angling, the upper part 9 of the
locking element 8 can be operative and perform guiding
of the new board 1’ towards the previously laid board 1.
[0023] In their joined position according to Fig. 1c, the
boards 1, 1’ are certainly locked in the D1 direction as
well as the D2 direction along their long side edge por-
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tions 4a, 4b, but the boards 1, 1’ can be displaced relative
to each other in the longitudinal direction of the joint along
the long sides (i.e. direction D3).
[0024] Figs 2a-2c show how the short side edge por-
tions 5a and 5b of the boards 1, 1’ can be joined mechan-
ically in the D1 as well as the D2 direction by the new
board 1’ being displaced essentially horizontally towards
the previously laid board 1. This can in particular be car-
ried out after the long side of the new board 1’ has been
joined, by inward angling according to Figs 1a-c, with a
previously laid board 1 in an adjoining row. In the first
step in Fig. 2a, bevelled surfaces of the recess 16 and
the locking tongue 20 cooperate so that the strip 6’ is
forced downwards as a direct consequence of the bring-
ing-together of the short side edge portions 5a, 5b. During
the final bringing-together, the strip 6’ snaps up when the
locking element 8’ enters the locking groove 14’, so that
the operative locking surfaces 10, 10’ on the locking el-
ement 8’ and in the locking groove 14’ engage each other.
[0025] By repeating the operations shown in Figs 1a-
c and 2a-c, the entire floor can be laid without glue and
along all joint edges. Thus, prior-art floorboards of the
above type can be joined mechanically by first, as a rule,
being angled downwards on the long side and by the
short sides, when the long side has been locked, being
snapped together by horizontal displacement of the new
board 1’ along the long side of the previously laid board
1 (direction D3). The boards 1, 1’ can, without the joint
being damaged, be taken up again in reverse order of
laying and then be laid once more. Parts of these laying
principles are applicable also in connection with the
present invention.
[0026] To function optimally and to allow easy laying
and taking-up again, the prior-art boards should, after
being joined, along their long sides be able to take a
position where there is a possibility of a minor play be-
tween the operative locking surface 10 of the locking el-
ement and the operative locking surface 10’ of the locking
groove 14. However, no play is necessary in the actual
butt joint between the boards in the joint plane VP close
to the upper side of the boards (i.e. in the surface plane
HP). For such a position to be taken, it may be necessary
to press one board against the other. A more detailed
description of this play is to be found in WO 9426999.
Such a play can be in the order of 0.01-0.05 mm between
the operative locking surfaces 10, 10’ when pressing the
long sides of adjoining boards against each other. This
play facilitates entering of the locking element 8 in the
locking groove 14, 14’ and its leaving the same. As men-
tioned, however, no play is required in the joint between
the boards, where the surface plane HP and the joint
plane VP intersect at the upper side of the floorboards.
[0027] The joint system enables displacement along
the joint edge in the locked position after joining of an
optional side. Therefore laying can take place in many
different ways which are all variants of the three basic
methods:

a Angling of long side and snapping in of short side.
a Snapping in of long side - snapping in of short side
a Angling of short side, upward angling of two
boards, displacement of the new board along the
short side edge of the previous board and, finally,
downward angling of two boards.

[0028] The most common and safest laying method is
that the long side is first angled downwards and locked
against another floorboard. Subsequently, a displace-
ment in the locked position takes place towards the short
side of a third floorboard, so that the snapping-in of the
short side can take place. Laying can also be made by
one side, long side or short side, being snapped together
with another board. Then a displacement in the locked
position takes place until the other side snaps together
with a third board. These two methods require snapping-
in of at least one side. However, laying can also take
place without snap action. The third alternative is that the
short side of a first board is angled inwards first towards
the short side of a second board, which is already joined
on its long side with a third board. After this joining-to-
gether, the first and the second board are slightly angled
upwards. The first board is displaced in the upwardly an-
gled position along its short side until the upper joint edg-
es of the first and the third board are in contact with each
other, after which the two boards are jointly angled down-
wards.
[0029] The above-described floorboard and its locking
system have been very successful on the market in con-
nection with laminate floors which have a thickness of
about 7 mm and an aluminium strip 6 having a thickness
of about 0.6 mm. Similarly, commercial variants of the
floorboards according to WO 9966151 shown in Figs 4a
and 4b have been successful. However, it has been found
that this technique is not particularly suited for floor-
boards that are made of wood-fibre-based material, es-
pecially massive wood material or glued laminated wood-
en material, to form parquet floors. One reason why this
known technique is not suited for this type of products is
the large amount of material waste that arises owing to
the machining of the edge portions to form a tongue
groove having the necessary depth.
[0030] To partly cope with this problem, it would be
possible to use the technique which is shown in Figs 5a
and 5b in the accompanying drawings and which is de-
scribed and shown in DE-A-3343601, i.e. it would be pos-
sible to form both joint edge portions of separate ele-
ments which are attached to the long side edges. Also
this technique results in high costs of aluminium sections
and of the considerable machining that is required. More-
over, it is difficult to attach the sectional elements along
the edges in a cost-efficient manner. However, the shown
geometry does not allow mounting and dismounting with-
out considerable play by downward and upward angling,
respectively, since the components do not go clear of
each other during these movements if they are manufac-
tured with a close fit (see Fig. 5b).

5 6 



EP 1 903 158 B1

5

5

10

15

20

25

30

35

40

45

50

55

[0031] Another known design of floorboards with a me-
chanical locking system is shown in Figs 6a-d in the ac-
companying drawings and is described and shown in CA-
A-0991373. When using this mechanical locking system,
all forces striving to pull the long sides of the boards apart
are taken up by the locking element at the outer end of
the strip (see Fig. 6a). When laying and taking up the
floor, the material must be flexible to allow the tongue to
be released by rotation about two centres at the same
time. A tight fit between all surfaces makes rational man-
ufacture and displacement in the locked position impos-
sible. The short side 6c has no horizontal lock. This type
of mechanical lock, however, causes a large amount of
material waste owing to the design of the large locking
elements.
[0032] One more known design of mechanical locking
systems for boards is shown in GB-A-1430429 and Figs
7a-7b in the accompanying drawings. This system is ba-
sically a tongue-and-groove joint which is provided with
an extra holding hook on an extended lip on one side of
the tongue groove and which has a corresponding hold-
ing ridge formed on the upper side of the tongue. The
system requires considerable elasticity of the lip provided
with the hook, and dismounting cannot take place without
destroying the joint edges of the boards. A tight fit makes
manufacture difficult and the geometry of the joint causes
a large amount of material waste.
[0033] Another known design of mechanical locking
systems for floorboards is disclosed in DE-A-4242530.
Such a locking system is also shown in Figs 8a-b in the
accompanying drawings. This known locking system suf-
fers from several drawbacks. Not only does it cause a
large amount of material waste in manufacture, it is also
difficult to produce in an efficient manner if high-quality
joints in a high-quality floor are desired. The undercut
groove forming the tongue groove can only be made by
using a shank-end mill which is moved along the joint
edge. It is thus not possible to use large disk-shaped
cutting tools to machine the board from the side edge.
[0034] For mechanical joining of different types of
boards, in particular floorboards, there are many sugges-
tions, in which the amount of material waste is small and
in which production can take place in an efficient manner
also when using wood-fibre- and wood-based board ma-
terials. Thus, WO 9627721 (Figs 9a-b in the accompa-
nying drawings) and JP 3169967 (Figs 10a-b in the ac-
companying drawings) disclose two types of snap joints
which produce a small amount of waste but which have
the drawback that they do not allow dismounting of the
floorboards by upward angling. It is true that these joint
systems can be made in an efficient manner using large
disk-shaped cutting tools, but they have the serious draw-
back that dismounting by upward angling would cause
so serious damage to the locking system that the boards
could not be laid once more by mechanical locking.
[0035] Another known system is disclosed in DE-A-
1212275 and shown in Figs 11a-b in the accompanying
drawings. This known system is suited for sports floors

of plastic material and cannot be manufactured by means
of large disk-shaped cutting tools for forming the sharply
undercut groove. Also this known system cannot be dis-
mounted by upward angling without the material having
so great elasticity that the upper and lower lips round the
undercut groove are greatly deformed while being pulled
apart. This type of joint is therefore not suited for floor-
boards that are based on wood-fibre-based material, if
high-quality joints are desired.
[0036] Tongue-and-groove joints having an inclined
groove and tongue have also been suggested according
to US-A-1124228. The type of joint which is shown in
Figs 12c-d in the accompanying drawings, makes it pos-
sible to mount a new board by pushing it down over the
obliquely upwardly directed tongue on the previously laid
board. To secure the newly laid board, use is made of
nails which are driven obliquely down through the board
above the obliquely upwardly directed tongue. In the em-
bodiment according to Figs 12a-b, this technique cannot
be used since a dovetail joint is used. This technique
certainly causes a small amount of material waste but is
not at all suitable if a floating floor is to be provided, with
individual floorboards which, without being damaged, are
to be mounted and dismounted in a simple manner and
which have high-quality joints.
[0037] DE-A-3041781 discloses and shows a locking
system for joining of boards, especially for making roller-
skating rings and bowling alleys of plastic material. Such
a joint system is also shown in Figs 13a-d in the accom-
panying drawings. This system comprises an undercut
longitudinal groove along one edge of the board and a
projecting upwardly bent tongue along the opposite edge
of the board. In cross-section, the undercut groove has
a first portion which is defined by parallel surface portions
and is parallel with the principal plane of the board, and
a second interior portion which is trapezoidal or semi-
trapezoidal (Figs 13a-b and Figs 13c-d, respectively, in
the accompanying drawings). In cross-section, the
tongue has two plane-parallel portions angled relative to
each other, where the portion closest to the centre of the
board is parallel with the principal plane of the board and
where the outer free portion is angled in the upward di-
rection in correspondence with the corresponding sur-
face portion within the trapezoidal part of the undercut
groove.
[0038] The design of the tongue and groove as well as
the edge portions of the board is such that when two such
boards are mechanically joined, engagement is obtained
between on the one hand the surface portions of the
tongue and corresponding surface portions of the under-
cut groove along the entire upper side and outer end of
the tongue as well as along the underside of the inner
plane-parallel portion of the tongue and, on the other
hand, between the edge surfaces of the joined boards
above and below the tongue and the groove, respective-
ly. When a new board is to be joined with a previously
laid board, the new board is angled upwards at a suitable
angle for insertion of the angled outer portion of the
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tongue into the outer plane-parallel part of the groove in
the previously laid board. Subsequently the tongue is in-
serted into the groove while the new board is being an-
gled downwards. Owing to the angular shape of the
tongue, a considerable amount of play is necessary in
the first part of the groove to allow this insertion and in-
ward angling to be carried out. Alternatively, a consider-
able degree of elasticity of the floor material is necessary,
which according to the document should consist of plastic
material. In the laid joined position, there is engagement
between the major part of the surfaces of the tongue and
the undercut groove except below the upwardly angled
outer portion of the tongue.
[0039] A serious drawback of the mechanical locking
system according to DE-A-3041781 is that it is difficult
to produce. As production method, it is suggested to use
a mushroom-type shank end mill with an outer portion
which generates the cross-sectionally trapezoidal inner
part of the tongue groove. Such a production method is
not particularly rational and besides causes great toler-
ance problems if the production method should be used
for producing floorboards or other boards of wood mate-
rial for forming wall panels or parquet floorboards having
high-quality joints.
[0040] As mentioned above, a drawback of this prior-
art mechanical locking system is that the insertion of the
angled tongue into the groove requires a considerable
amount of play between tongue and groove (see Fig. 5
in DE-A-3041781 and Fig. 13b in the accompanying
drawings) for downward angling to take place, if there is
not a considerable degree of elasticity in the board ma-
terial. Moreover, such downward angling cannot be car-
ried out while the new board and the previously laid board
are brought together in such manner that they touch each
other close to the upper edge of the boards above the
tongue and groove respectively, so that the pivoting cen-
tre of the downward angling motion is positioned at this
point.
[0041] One more drawback of this prior-art mechanical
locking system according to DE-A-3041781 in connec-
tion with fairly thick boards of wood material is that a
displacement of the new board along the previously laid
board in the laid or partly raised position is made much
more difficult by the boards engaging with each other
along large surface portions. Even if the machining of
wooden boards or boards based on wood fibre would be
carried out very accurately, these surface portions are
for natural reasons not quite smooth but have projecting
fibres, which significantly increase friction. When laying
parquet floors or the like, long boards (frequently 2-2.4-
m-long and 0.2-0.4-m-wide boards) and essentially nat-
ural materials are involved. This type of long boards warp
and will therefore often deviate from a completely float
shape (they have "banana" shape). In those cases, it will
be still more difficult to displace a newly laid board along
a previously laid board, if a mechanical locking-together
of the boards also at the short sides is desired.
[0042] A further drawback of the mechanical locking

system according to DE-A-3041781 is that it is not very
suited in connection with high-quality floors which are
made of wood materials or wood-fibre-based materials
and which therefore require a tight fit in the vertical di-
rection between tongue and groove in order to prevent
creaking.
[0043] WO 9747834 discloses floorboards with differ-
ent types of mechanical locking systems. The locking
systems which are intended for locking together the long
sides of the boards (Figs 2-4, 11 and 22-25 in the docu-
ment) are designed so as to be mounted and dismounted
by a connecting and angling movement, while most of
those intended for locking together the short sides of the
boards (Figs 5-10) are designed so as to be connected
to each other by being translatorily pushed towards each
other for connection by means of a snap lock, but these
locking systems at the short sides of the boards cannot
be dismounted without being destroyed or, in any case,
damaged.
[0044] Some of the boards that are disclosed in WO
9747834 and that have been designed for connection
and dismounting by an angular motion (Figs 2-4 in WO
9747834 and Figs 14a-c in the accompanying drawings),
have at their one edge a groove and a strip projecting
below the groove and extending beyond a joint plane
where the upper sides of two joined boards meet. The
strip is designed to coact with an essentially complemen-
tarily formed portion on the opposite edge of the board,
so that two similar boards can be joined. A common fea-
ture of these floorboards is that the upper side of the
tongue of the boards and the corresponding upper
boundary surface of the groove are plane and parallel
with the upper side or surface of the floorboards. The
connection of the boards to prevent them from being
pulled apart transversely of the joint plane is obtained
exclusively by means of locking surfaces on the one hand
on the underside of the tongue and, on the other hand,
on the upper side of the lower lip or strip below the groove.
These locking systems also suffer from the drawback
that they require a strip portion which extends beyond
the joint plane, which causes material waste also within
the joint edge portion where the groove is formed.
[0045] WO 9747834 also discloses mechanical joint
systems which comprise a circular-arc-shaped tongue
and a correspondingly formed groove in the opposite side
edge of the floorboard (cf. Figs 14d-14e in the accompa-
nying drawings). When connecting such locking sys-
tems, the tip of the tongue is put towards the opening of
the arcuate groove, after which downward angling is be-
gun. In this downward angling, there is a large surface
contact between all the arcuate surfaces of tongue and
groove. If this type of joint system would be used for long
boards of wood or wood-based material, it would be very
difficult to obtain a smooth and simple bringing together.
Moreover, the friction between the arcuate surfaces and
between the tip of the tongue and the bottom of the groove
would require considerable forces for displacement of
one board along another board in their joined state. This

9 10 



EP 1 903 158 B1

7

5

10

15

20

25

30

35

40

45

50

55

prior-art technique is certainly better than the one dis-
closed in the above-mentioned DE-A-3041781, but it suf-
fers from many drawbacks of that technique.
[0046] US-A-2740167 (see also Figs 15a-b in the ac-
companying drawings) discloses parquet boards or
squares which are made of wood and which at their op-
posite edges are formed with edge portions which are
hooked into each other when laying several parquet
squares in a row. One edge portion has a downwardly
directed hook, and the opposite edge portion has an up-
wardly directed hook. To allow insertion of a new parquet
board under a previously laid parquet board, the under-
side of the upwardly directed hook is bevelled. The par-
quet boards that are joined at a vertical joint plane are
secured merely in the horizontal direction transversely
of the joint plane. To secure the boards also perpendic-
ular to the upper side of the parquet boards, use is made
of a glue layer which has been spread in advance on the
base on which the parquet floor is to be arranged. A pre-
viously laid parquet board can therefore be raised again
merely before the glue layer has bound. In practice this
parquet floor is therefore permanently secured to the
base after being laid.
[0047] CA-A-2252791 shows and describes floor-
boards which are formed with a specially designed
groove along one long side and a complementarily
formed tongue along the other long side. As shown in
the patent specification and also in Figs 16a-b in the ac-
companying drawings, the tongue and groove are round-
ed and angled obliquely upwards to enable joining of one
board with another by the new board being placed close
to the laid one and then being simultaneously raised and
angled, after which the groove is pulled down over the
obliquely upwardly directed tongue during simultaneous
bringing together and downward angling. Since tongue
and groove are complementarily formed, it is difficult to
connect and, optionally, once more pull adjoining floor-
boards apart. A deviation from the plane form, i.e. the
existence of "banana shape", results in a further obstacle
to the connecting of two such boards. The risk of damage
to the tongue is therefore great, and the design also caus-
es great frictional forces between the surfaces of the
tongue and groove.
[0048] US-A-5797237 discloses a snap lock system
for joining parquet boards. In the accompanying draw-
ings, Fig. 17a is a section through two joined boards,
while Fig. 17b shows that such a known floorboard cannot
be dismounted by the board being angled upwards rel-
ative to the remaining, lying floorboard. Instead, as
shown in Fig. 4B in the patent specification, both the
board that is to be removed and the board to which it is
connected and which is to remain, must be lifted up to
pull out the tongue from the groove. The system bears
great resemblance with that disclosed in the above-men-
tioned US-A-2740167 (Figs 15a-b in the accompanying
drawings) but with the difference that a short lower lip is
formed below the upper hook-shaped projection or lip.
This short lower lip, however, has no joining effect since

there is a gap between the underside of the tongue and
the upper side of this short lip when two boards are joined.
Besides, this play is necessary for the dismounting meth-
od as shown in Fig. 17c. Certainly, it is stated that the
joint system is a snap joint, but probably the laid board
is angled slightly upwards to let in the tongue under the
hook-shaped lip of this board. This mechanical locking
system can, as also shown in the patent specification,
be manufactured with the aid of large disk-shaped cutting
tools. There is no undercut groove, whose upper and
lower lips abut against the inserted tongue and lock this
both vertically and horizontally, in this locking system.
Thus the groove has a larger vertical extent than the cor-
responding parts of the tongue. The laid floor will there-
fore be able to move towards and away from the base,
which will cause creaking in the joints and unacceptable
vertical displacements. Owing to the insufficient locking,
a high-quality joint cannot be obtained either.
[0049] FR-A-2675174 discloses a mechanical joint
system for ceramic tiles which have complementarily
formed opposite edge portions, in which case use is
made of separate spring clips which are mounted at a
distance from each other and which are formed to grasp
a bead on the edge portion of an adjoining tile. The joint
system is not designed for dismounting by pivoting, which
is obvious from Fig. 18a and, in particular, Fig. 18b in the
accompanying drawings.
[0050] Figs 19a and 19b show floorboards which are
formed according to JP 7180333 and are made by ex-
trusion of metal material. After mounting, it is practically
impossible to dismount such floorboards owing to the
joint geometry, which is evident from Fig. 19b. Finally,
Figs 20a and 20b show another known joint system which
is disclosed in GB-A-2117813 and which is intended for
large insulated wall panels. This system bears great re-
semblance with the above-mentioned system according
to CA-A-2252791 and the system from WO 9747834 as
shown in Figs 14d and 14e in the accompanying draw-
ings. The system suffers from the same drawbacks as
these last-mentioned two systems and is not suited for
efficient production of floorboards based on wood mate-
rial or wood fibre material, especially if high-quality joints
in a high-quality floor are desired. The construction ac-
cording to this GB publication uses metal sections as
connecting elements and is not openable by upward an-
gling.
[0051] Other prior-art systems are disclosed in, for in-
stance, DE 20013380U1, JP 2000179137A, DE
3041781, DE 19925248, DE 20001225, EP 0623724, EP
0976889, EP 1045083.
[0052] WO0201018 which is prior art under Article 54
(3) EPC discloses further locking systems, and is not
relevant to the question of inventive step.
[0053] GB 1,027,709, which represents the closest pri-
or art, discloses an arrangement for joining panels, floor-
ing boards etc in which a tongue provided on the edge
of one board engages a groove provided in the edge of
the adjoining board. The groove is a trifle deeper than
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the width of the tongue. However, this type of joint has
been found not being sufficient strong, and may result in
undesired disconnection of the floorboards. More specif-
ically, the joint described in this document may easily slip
out of engagement. A technical problem which the
present invention aims to solve is to provide a joint which
prevents snapping out.
[0054] DE 41 30 115 discloses a sheet metal facing
member. The metal facing member is formed of profile
which is bent to form, at one edge of the member, a pro-
trusion and, at the other edge of the member, an undercut
which engages the protrusion when two members are
fitted together. A porous insulating material is arranged
in a space between the edges of the member.
[0055] As is evident from that stated above, prior-art
systems have both drawbacks and advantages. Howev-
er, no locking system is quite suited for rational produc-
tion of floorboards with a locking system which is optimal
as regards production technique, waste of material, lay-
ing and taking-up function and which besides can be used
for floors which are to have high quality, strength and
function in their laid state.
[0056] An object of the present invention is to satisfy
this need and provide such an optimal locking system for
floorboards and such optimal floorboards. Another object
of the invention is to provide a rational method of produc-
ing floorboards with such a locking system. Further ob-
jects of the invention are evident from that stated above
as well as from the following description.

Summary of the Invention

[0057] A floorboard and an openable locking system
therefor comprise an undercut groove on one long side
of the floorboard and a projecting tongue on the opposite
long side of the floorboard. The undercut groove has a
corresponding upwardly directed inner locking surface
at a distance from its tip. The tongue and the undercut
groove are formed to be brought together and pulled
apart by a pivoting motion, which has its centre close to
the intersection between the surface planes and the com-
mon joint plane of two adjoining floorboards. The under-
cut in the groove of such a locking system is made by
means of disk-shaped cutting tools, whose rotary shafts
are inclined relative to each other to form first an inner
part of the undercut portion of the groove and then a
locking surface positioned closer to the opening of the
groove. A laying method for a floor of such boards com-
prises the steps of laying a new board adjacent to a pre-
viously laid board, moving the tongue of the new board
into the opening of the undercut groove of the previously
laid board, angling the new board upwards during simul-
taneous insertion of the tongue into the undercut groove
and simultaneously angling down the new board to the
final position.
[0058] What characterises the flooring system accord-
ing to the invention is, however, stated in the independent
claim. The dependent claims define particularly preferred

embodiments according to the invention. Further advan-
tages and features of the invention are also evident from
the following description.
[0059] Before specific and preferred embodiments of
the invention will be described with reference to the ac-
companying drawings, the basic concept of the invention
and the strength and function requirements will be de-
scribed.
[0060] The invention is applicable to rectangular floor-
boards having a first pair of parallel sides and a second
pair of parallel sides. With a view to simplifying the de-
scription, the first pair is below referred to as long sides
and the second pair as short sides. It should, however,
be pointed that the invention is also applicable to boards
that can be square.

High Joint Quality

[0061] By high joint quality is meant a tight fit in the
locked position between the floorboards both vertically
and horizontally. It should be possible to join the floor-
boards without very large visible gaps or differences in
level between the joint edges in the unloaded as well as
in the normally loaded state. In a high-quality floor, joint
gaps and differences in level should not be greater than
0.2 and 0.1 mm respectively. Downward Angling with Ro-
tation at Joint Edge and Guiding
[0062] As will be evident from the following description,
it should be possible to lock at least one side, preferably
the long side, by downward angling. The downward an-
gling should be able to take place with a rotation about
a centre close to the intersection between the surface
planes of the floorboards and the joint plane to be made,
i.e. close to the "upper joint edges" of the boards when
contacting each other. Otherwise, it is not possible to
make a joint which in the locked position has tight joint
edges.
[0063] It should be possible to terminate the rotation
in a horizontal position, in which the floorboards are
locked vertically without any play, since a play may cause
undesirable differences in level between the joint edges.
Inward angling should also take place in a manner that
simultaneously guides the floorboards towards each oth-
er with tight joint edges and straightens out any banana
shape (i.e. deviation from a straight flat shape of the floor-
board). The locking element and the locking groove
should have guiding means which coact with each other
during inward angling. The downward angling should
take place with great safety without the boards getting
stuck and pinching each other so as to cause a risk of
the locking system being damaged.

Upward Angling about Joint Edge

[0064] It should be possible to angle the long side up-
wards so that the floorboards can be released. Since the
boards in the starting position are joined with tight joint
edges, this upward angling must thus also be able to take

13 14 



EP 1 903 158 B1

9

5

10

15

20

25

30

35

40

45

50

55

place with upper joint edges in contact with each other
and with rotation at the joint edge. This possibility of up-
ward angling is very important not only when changing
floorboards or moving a floor. Many floorboards are trial-
laid or laid incorrectly adjacent to doors, in corners etc.
during installation. It is a serious drawback if the floor-
board cannot be easily released without the joint system
being damaged. Nor is it always the case that a board
that can be angled inwards can also be angled up again.
In connection with the downward angling, a slight down-
wards bending of the strip usually takes place, so that
the locking element is bent backwards and downwards
and opens. If the joint system is not formed with suitable
angles and radii, the board can after laying be locked in
such manner that taking up is not possible. The short
side can, after the joint of the long side has been opened
by upward angling, usually be pulled out along the joint
edge, but it is advantageous if also the short side can be
opened by upward angling. This is particularly advanta-
geous when the boards are long, for instance 2.4 m,
which makes pulling out of short sides difficult. The up-
ward angling should take place with great safety without
the boards getting stuck and pinching each other so as
to cause a risk of the locking system being damaged.

Snapping-in

[0065] It should possible to lock the short sides by hor-
izontal snapping-in. This requires that parts of the joint
system be flexible and bendable. Even if inward angling
of long sides is much easier and quicker than snapping-
in, it is an advantage if also the long side can be snapped
in, since certain laying operations, for instance round
doors, require that the boards be joined horizontally.

Cost of Material at Long and Short Side

[0066] If the floorboard is, for instance, 1.2*0.2 m, each
square meter of floor surface will have about six times
more long side joints than short side joints. A large
amount of material waste and expensive joint materials
are therefore of less importance on short side than on
long side.

Horizontal Strength

[0067] For high strength to be achieved, the locking
element must as a rule have a high locking angle, so that
the locking element does not snap out. The locking ele-
ment must be high and wide so that it does not break
when subjected to high tensile load as the floor shrinks
in winter owing to the low relative humidity at this time of
the year. This also applies to the material closest to the
locking groove in the other board. The short side joint
should have higher strength than the long side joint since
the tensile load during shrinking in winter is distributed
over a shorter joint length along the short side than along
the long side.

Vertical Strength

[0068] It should be possible to keep the boards plane
when subjected to vertical loads. Moreover, motion in the
joint should be avoided since surfaces that are subjected
to pressure and that move relative to each other, for in-
stance upper joint edges, may cause creaking.

Displaceability

[0069] To make it possible to lock all four sides, it must
be possible for a newly laid board to be displaced in the
locked position along a previously laid board. This should
take place using a reasonable amount of force, for in-
stance by driving together using a block and hammer,
without the joint edges being damaged and without the
joint system having to be formed with visible play hori-
zontally and vertically. Displaceability is more important
on long side than on short side since the friction is there
essentially greater owing to a longer joint.

Production

[0070] It should be possible to produce the joint system
rationally using large rotating cutting tools having ex-
tremely good accuracy and capacity.

Measuring

[0071] A good function, production tolerance and qual-
ity require that the joint profile can be measured contin-
uously and checked. The critical parts in a mechanical
joint system should be designed in such manner that pro-
duction and measurement are facilitated. It should be
possible to produce them with tolerances of a few hun-
dredths of a millimetre, and it should therefore be possible
to measure them with great accuracy, for instance in a
so-called profile projector. If the joint system is produced
with linear cutting machining, the joint system will, except
for certain production tolerances, have the same profile
over the entire edge portion. Therefore the joint system
can be measured with great accuracy by cutting out some
samples by sawing from the floorboards and measuring
them in the profile projector or a measuring microscope.
Rational production, however, requires that the joint sys-
tem can also be measured quickly and easily without
destructive methods, for instance using gages. This is
facilitated if the critical parts in the locking system are as
few as possible.

Optimisation of Long and Short Side

[0072] For a floorboard to be manufactured optimally
at a minimum cost, long and short side should be opti-
mised in view of their different properties as stated above.
For instance, the long side should be optimised for down-
ward angling, upward angling, positioning and displace-
ability, while the short side should be optimised for snap-
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ping-in and high strength. An optimally designed floor-
board should thus have different joint systems on long
and short side.

Possibility of Moving Transversely of Joint Edge

[0073] Wood-based floorboards and floorboards in
general which contain wood fibre swell and shrink as the
relative humidity changes. Swelling and shrinking usually
start from above, and the surface layers can therefore
move to a greater extent than the core, i.e. the part of
which the joint system is formed. To prevent the upper
joint edges from rising or being crushed in case of a high
degree of swelling, or joint gaps from arising when drying
up, the joint system should be constructed so as to allow
motion that compensates for swelling and shrinking.

Drawbacks of Prior-Art Systems

[0074] Figs 4a and 4b show prior-art systems of the
type Alloc® original and Alloc®Home with a projecting
strip that can be angled and snapped together.
[0075] Prior-art joint systems according to Figs 9-16
can produce a mechanical joint with less waste than me-
chanical locking systems having a projecting and ma-
chined strip. However, all of them do not satisfy the
above-mentioned requirements and do not solve the
problems that the present invention intends to solve.
[0076] The snap joints according to Figs 7, 9, 10, 11,
12, 18, 19 cannot be locked or opened by a pivoting mo-
tion round the upper part of the joint edge, and the joints
according to Figs 8, 11, 19 cannot be produced rationally
by machining of board materials with a rotating cutting
tool that has a large tool diameter.
[0077] Floorboards according to Figs 12a-b cannot be
angled or snapped but must first be inserted by being
pushed in parallel with the joint edge. The joint according
to Figs 12c-d cannot be snapped. It may possibly be an-
gled inward, but in that case it must be produced with too
great a play in the joint system. The strength in the vertical
direction is low since upper and lower engaging surfaces
are parallel. The joint is also difficult to produce and to
displace in the locked position since it does not contain
any free surfaces. Moreover, nailing to the base is sug-
gested, using nails which are driven obliquely into the
floorboard above the tongue directed obliquely upwards.
[0078] The joint systems according to Figs 6c-d, 15a-
b and 17a-b are examples of joints that have no vertical
lock, i.e. allow movements perpendicular to the upper
side of the boards.
[0079] The inward angling joint according to Figs 14d-
e has a number of drawbacks because it is manufactured
and constructed according to the principle that it should
have a tight fit and that upper and lower parts of the
tongue and groove follow circular arcs having their centre
at the upper joint edge, i.e. in the intersection between
the joint and surface planes. This joint does not have the
necessary guiding parts, and the joint is difficult to angle

together since it has an incorrect design and too large
engaging surfaces. As a result, it pinches and suffers
from the so-called drawer effect during inward angling.
The strength in the horizontal direction is too low, which
depends on a low upper locking angle and too small an-
gular difference between the upper and lower engaging
surfaces. Moreover, the front and upper upwardly angled
part of the tongue groove is too small to manage the
forces that are required for a high-quality joint system.
The too large contact surfaces between tongue and
groove, the absence of the necessary free surfaces with-
out contact and the requirement for a tight fit in the entire
joint make lateral displacement of the floorboard along
the joint edge considerably more difficult and also
renders rational production with the possibility of achiev-
ing good tolerances difficult. Nor can it be snapped to-
gether horizontally.
[0080] The joint system according to Figs 16a-b has a
design that does not allow it to be angled together without
a considerable degree of material deformation, which is
difficult to achieve in normal board materials that are suit-
able for floors. Also in this case, all parts of the tongue
and groove are in contact with each other. This makes
lateral displacement of a board in the locked position dif-
ficult or impossible. Nor is rational machining possible
owing to the fact all surfaces are in contact with each
other. Snapping cannot be carried out either.
[0081] The joint system according to Figs 6a-b cannot
be angled together since it is constructed to move about
two pivoting centres simultaneously. It has no horizontal
lock in the tongue groove. All surfaces are in contact with
each other with a tight fit. In practice, the joint system
cannot be displaced and manufactured rationally. It is
intended for use with a locking system which is shown in
Figs 6c-d and is formed on the adjoining perpendicularly
set edge of the board and which does not require lateral
displacement for connecting purposes.
[0082] The joint system according to Figs 8a-b have a
tongue groove which cannot be manufactured with rotat-
ing cutting tools having a large tool diameter. It cannot
snap and is constructed to prevent, by initial stress and
a tight fit adjacent to the outer vertical part of the strip,
lateral displacement.
[0083] The joint system according to Figs 5a-b com-
prises two aluminium sections. Production with rotating
cutting tools with a large tool diameter for forming the
tongue groove is not feasible. The joint system is formed
so that it is impossible to angle a new board inwards by
its upper joint edge being held in contact with the upper
joint edge of the previously laid board, so that the inward
angling takes place about a pivoting centre at the inter-
section between joint plane and surface plane. To allow
inward angling when using this prior-art system, it is nec-
essary to have a considerable play that exceeds what is
acceptable in normal floorboards where high-quality, es-
thetically good joints are required. The joint system ac-
cording to Figs 13a-d is difficult to manufacture since it
requires contact over a large surface part of the outer
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part of the tongue and the tongue groove. This also
makes lateral displacement in the locked position difficult.
The joint geometry makes upward angling about the up-
per joint edge impossible.

The Invention

[0084] The invention is based on a first understanding
that by using suitable production methods, essentially by
machining and using tools whose tool diameter signifi-
cantly exceeds the thickness of the board, it is possible
to form advanced shapes rationally with great accuracy
of wood materials, wood-based boards and plastic ma-
terials, and that this type of machining can be made in a
tongue groove at a distance from the joint plane. Thus,
the shape of the joint system should be adapted to ra-
tional production which should be able to take place with
very narrow tolerances. Such an adaptation, however, is
not allowed to take place at the expense of other impor-
tant properties of the floorboard and the locking system.
[0085] The invention is also based on a second under-
standing, which is based on the knowledge of the require-
ments that must be satisfied by a mechanical joint system
for optimal function. This understanding has made it pos-
sible to satisfy these requirements in a manner that has
previously not been known, viz. by a combination of a)
the design of the joint system with, for instance, specific
angles, radii, play, free surfaces and ratios between the
different parts of the system, and b) optimal utilisation of
the material properties of the core or core, such as com-
pression, elongation, bending, tensile strength and com-
pressive strength.
[0086] The invention is further based on a third under-
standing that it is possible to provide a joint system at a
lower production cost while at the same time function and
strength can be retained or even, in some cases, be im-
proved by a combination of manufacturing technique,
joint design, choice of materials and optimisation of long
and short sides.
[0087] The invention is based on a fourth understand-
ing that the joint system, the manufacturing technique
and the measuring technique must be developed and
adjusted so that the critical parts requiring narrow toler-
ances should, to the greatest possible extent, be as few
as possible and also be designed so as to allow meas-
uring and checking in continuous production.
[0088] According to a first aspect of the invention, there
are thus provided a flooring system for mechanical joining
of all four sides of this floorboard in a first vertical direction
D1, a second horizontal direction D2 and a third direction
D3 perpendicular to the second horizontal direction, with
corresponding sides of other floorboards with identical
locking systems.
[0089] The floorboards can on two sides have a dis-
connectible mechanical joint system, which is of a known
type and which can be laterally displaced in the locked
position and locked by inward angling about the upper
joint edges or by horizontal snapping. The floorboards

have, on the other two sides, a locking system according
to the invention. The floorboards can also have a locking
system according to the invention on all four sides.
[0090] At least two opposite sides of the floorboard
thus have a joint system which is designed according to
the invention and which comprises a tongue and a tongue
groove defined by upper and lower lips, where the tongue
in its outer and upper part has an upwardly directed part
and where the tongue groove in its inner and upper part
has an undercut. The upwardly directed part of the tongue
and the undercut of the tongue groove in the upper lip
have locking surfaces that counteract and prevent hori-
zontal separation in a direction D2 transversely of the
joint plane. The tongue and the tongue groove also have
coacting supporting surfaces which prevent vertical sep-
aration in a direction D1 parallel with the joint plane. Such
supporting surfaces are to be found at least in the bottom
part of the tongue and on the lower lip of the tongue
groove. In the upper part, the coacting locking surfaces
can serve as upper supporting surfaces, but the upper
lip of the tongue groove and the tongue can advanta-
geously also have separate upper supporting surfaces.
The tongue, the tongue groove, the locking element and
the undercut are designed so that they can be manufac-
tured by machining using tools which have a greater tool
diameter than the thickness of the floorboard. The tongue
can with its upwardly directed portion be inserted into the
tongue groove and its undercut by an inward angling mo-
tion with its centre of rotation close to the intersection
between the joint plane and the surface plane, and the
tongue can also leave the tongue groove if the floorboard
is pivoted or angled upwards with its upper joint edge in
contact with the upper joint edge of an adjoining floor-
board. For the purpose of facilitating production, meas-
urement, inward angling, upward angling and lateral dis-
placement in the longitudinal direction of the joint and
counteracting creaking and reducing any problems ow-
ing to swelling/shrinking of the floor material, the joint
system is formed with surfaces which are not in contact
with each other both during inward angling and in the
locked position.
[0091] According to a second aspect of the invention,
the floorboard has two edge portions with a joint system
according to the invention, where the tongue with its up-
wardly directed portion both can be inserted into the
tongue groove and its undercut and can leave the tongue
groove by downward angling and upward angling, re-
spectively, by the boards being kept in contact with each
other with their upper joint edges close to the intersection
between joint plane and surface plane, so that the pivot-
ing takes place about a pivoting centre close to this point.
Moreover, the locking system can be snapped together
by horizontal displacement, essentially the lower part of
the tongue groove being bent and the locking element of
the tongue snapping into the locking groove. Alternatively
or furthermore, the tongue can be made flexible to facil-
itate such snapping-in at the short side after the long
sides of the floorboards have been joined. Thus, the in-
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vention also relates to a snap joint which can be released
by upward angling with upper joint edges in contact with
each other.
[0092] According to a third aspect of the invention, the
floorboard has two edge portions with a joint system
which is formed according to the invention, where the
tongue, while the board is held in an upwardly angled
position, can be snapped into the tongue groove and then
be angled down by a pivoting motion about the upper
joint edge. In the upwardly angled position, the tongue
can be partially inserted into the tongue groove by the
board in this position being moved in a translatory move-
ment to the tongue groove until the upper joint edges
have come into contact with each other, after which
downward angling takes place for final joining of tongue
and tongue groove and for obtaining a locking-together.
The lower lip can be shorter than the upper lip so as to
enable greater degrees of freedom when designing the
undercut of the upper lip.
[0093] A plurality of aspects of the invention are also
applicable to the known systems without these aspects
being combined with the preferred locking systems de-
scribed here.
[0094] The invention also describes the basic princi-
ples that should be satisfied for a tongue-and-groove joint
which is to be angled inwards with upper joint edges in
contact with each other and which is to be snapped in
with a minimum bending of joint components. The inven-
tion also describes how material properties can be used
to achieve great strength and low cost in combination
with angling and snapping as well as laying methods.
[0095] Different aspects of the invention will now be
described in more detail with reference to the accompa-
nying drawings which show different embodiments of the
invention. The parts of the inventive board that are equiv-
alent to those of the prior-art board in Figs 1-2 have
throughout been given the same reference numerals.

Brief Description of the Drawings

[0096]

Figs 1a-c show in three steps a downward angling
method for mechanical joining of long
sides of floorboards according to WO
9426999.

Figs 2a-c show in three steps a snapping-in method
for mechanical joining of short sides of
floorboards according to WO 9426999.

Figs 3a-b show a floorboard according to WO
9426999 seen from above and from below
respectively.

Figs 4a-b show two different embodiments of floor-
boards according to WO 9966151.

Figs 5a-b show floorboards according to DE-A-
3343601.

Figs 6a-d show mechanical locking systems for the
long side and the short side respectively

of floorboards according to CA-A-
0991373.

Figs 7a-b show a mechanical locking system ac-
cording to GB-A-1430429.

Figs 8a-b show boards according to DE-A-4242530.
Figs 9a-b show a snap joint according to WO

9627721.
Figs 10a-b show a snap joint according to JP

3169967.
Figs 11a-b show a snap joint according to DE-A-

1212275.
Figs 12a-d show different embodiments of locking

systems based on tongue and groove ac-
cording to US-A-1124228.

Figs 13a-d show a mechanical joint system for sport
floors according to DE-A-3041781.

Figs 14a-e show one of the locking systems as shown
in WO 9747834.

Figs 15a-b show a parquet floor according to US-A-
2740167.

Figs 16a-b show a mechanical locking system for
floorboards according CA-A-2252791.

Figs 17a-b show a snap-lock system for parquet
floors according to US-A-5797237.

Figs 18a-b show a joint system for ceramic tiles ac-
cording to FR-A-2675174.

Figs 19a-b show a joint system for floorboards which
are described in JP 7180333 and are
made by extrusion of metal material.

Figs 20a-b show a joint system for large wall panels
according to GB-A-2117813.

Figs 21a-b show schematically to parallel joint edge
portions of a first preferred embodiment of
a floorboard according to the present in-
vention.

Fig. 22 shows schematically the basic principles
of inward angling about upper joint edges
when using the present invention.

Figs 23a-b show schematically the production of a
joint edge of a floorboard according to the
invention.

Figs 24a-b show a production-specific variant of the
invention.

Fig. 25 shows a variant of an embodiment which
does not form part of the present invention
as well as snapping-in and upward angling
in combination with bending of the lower
lip.

Fig. 26 shows a variant which does not form part
of the present invention with a short lip.

Figs 27a-c show a downward and upward angling
method.

Figs 28a-c show an alternative angling method.
Figs 29a-b show a snapping-in method.
Fig. 30 shows how the long sides of two boards

are joined with the long side of a third
board when the two boards are already
joined with each other on the short sides.
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Figs 31a-b show two joined floorboards provided with
a combination joint which do not form part
of the present invention to the .

Figs 32a-d show inward angling of the combination
joint according to an embodiment not
forming part of the present invention.

Fig. 33 shows an example, which does not form
part of the present invention, of how a long
side can be formed in a parquet floor.

Fig. 34 shows an example, which does not form
part of the present invention, of how a short
side can be formed in a parquet floor.

Fig. 35 shows a detailed example, which does not
form part of the present invention, of how
the joint system of the long side can be
formed in a parquet floor.

Fig. 36 shows an example of a floorboard accord-
ing to the invention where the joint system
is designed so that it can be angled by us-
ing bending and compression in the joint
material.

Fig. 37 shows a floorboard according to the inven-
tion.

Figs 38a-b show a manufacturing method in four
steps which uses a manufacturing method
not forming part of the present invention.

Fig. 39 shows a joint system which is suitable to
compensate for swelling and shrinking of
the surface layer of the floorboard.

Fig. 40 shows a variant not forming part of the in-
vention with a rigid tongue.

Fig. 41 shows a variant of the invention where the
locking surfaces constitute upper contact
surfaces.

Figs 42a-b show a variant of the invention with a long
tongue as well as angling and pulling out.

Figs 43a-c show how the joint system which does not
form part of the present invention should
be designed to facilitate snapping in.

Fig. 44 shows snapping-in in the angled position
according to an embodiment which does
not form part of the present invention.

Figs 45a-b show a joint system according to an em-
bodiment which does not form part of the
present invention with a flexible tongue.

Figs 46a-b show a joint system according an embod-
iment which does not form part of the
present invention with a split and flexible
tongue.

Figs 47a-b show a joint system which does not form
part of the present invention with a lower
lip consisting partly of another material
than the core.

Figs 48a-b show a joint system not forming part of the
present invention which can be used as
snap joint in a floorboard that is locked on
all four sides.

Fig. 49 shows a joint system not forming part of

the present invention that can be used, for
instance, on the short side of a floorboard.

Fig. 50 shows another example of joint system
which can be used, for instance, on the
short side of a floorboard.

Figs 51a-f show a laying method.
Figs 52a-b show laying by means of a specially de-

signed tool.
Fig. 53 shows joining of short sides.
Figs 54a-b show snapping-in of the short side accord-

ing to an embodiment not forming part of
the present invention.

Fig. 55 shows a variant not forming part of the
present invention with a flexible tongue
that facilitates snapping-in on the short
side.

Figs 56a-e show snapping-in of the outer corner por-
tion of the short side according to an em-
bodiment not forming part of the present
invention.

Figs 57a-e show snapping-in of the inner corner por-
tion of the short side according to an em-
bodiment not forming part of the present
invention.

Detailed Description of Preferred Embodiments

[0097] A first preferred embodiment of a floorboard 1,
1’, which is provided with a mechanical locking system
according to the invention, will now be described with
reference to Figs 21a and 21b. To facilitate the under-
standing, the joint system is shown schematically. It
should be emphasised that a better function can be
achieved with other preferred embodiments that will be
described below.
[0098] Figs 21a, 21b show schematically a section
through a joint between a long side edge portion 4a of a
board 1 and an opposite long side edge portion 4b of
another board 1’.
[0099] The upper sides of the boards are essentially
positioned in a common surface plane HP and the upper
parts of the joint edge portions 4a, 4b engage each other
in a vertical joint plane VP. The mechanical locking sys-
tem results in locking of the boards relative to each other
in both the vertical direction D1 and the horizontal direc-
tion D2 which extends perpendicular to the joint plane
VP. During the laying of a floor with juxtaposed rows of
boards, one board (1’), however, can be displaced along
the other board (1) in a direction D3 (see Fig. 3a) along
the joint plane VP. Such a displacement can be used, for
instance, to provide locking-together of floorboards that
are positioned in the same row.
[0100] To provide joining of the two joint edge portions
perpendicular to the vertical plane VP and parallel with
the horizontal plane HP, the edges of the floorboard have
in a manner known per se a tongue groove 36 in one
edge portion 4a of the floorboard inside the joint plane
VP, and a tongue 38 formed in the other joint edge portion
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4b and projecting beyond the joint plane VP.
[0101] In this embodiment the board 1 has a core or
core 30 of wood which supports a surface layer of wood
32 on its front side and a balancing layer 34 on its rear
side. The board 1 is rectangular and has a second me-
chanical locking system also on the two parallel short
sides. In some embodiments, this second locking system
can have the same design as the locking system of the
long sides, but the locking system on the short sides can
also be of a different design according to the invention
or be a previously known mechanical locking system.
[0102] As an illustrative, non-limiting example, the
floorboard can be of parquet type with a thickness of 15
mm, a length of 2.4 m and a width of 0.2 m. The invention,
however, can also be used for parquet squares or boards
of a different size.
[0103] The core 30 can be of lamella type and consist
of narrow wooden blocks of an inexpensive kind of wood.
The surface layer 32 may have a thickness of 3-4 mm
and consist of a decorative kind of hardwood and be var-
nished. The balancing layer 34 of the rear side may con-
sist of a 2 mm veneer layer. In some cases, it may be
advantageous to use different types of wood materials
in different parts of the floorboard for optimal properties
within the individual parts of the floorboard.
[0104] As mentioned above, the mechanical locking
system according to the invention comprises a tongue
groove 36 in one joint edge portion 4a of the floorboard,
and a tongue 38 on the opposite joint edge portion 4b of
the floorboard.
[0105] The tongue groove 36 is defined by upper and
lower lips 39, 40 and has the form of an undercut groove
with an opening between the two lips 39, 40.
[0106] The different parts of the tongue groove 36 are
best seen in Fig. 21b. The tongue groove is formed in
the core or core 30 and extends from the edge of the
floorboard. Above the tongue groove, there is an upper
edge portion or joint edge surface 41 which extends up
to the surface plane HP. Inside the opening of the tongue
groove, there is an upper engaging or supporting surface
43 which in this case is parallel with the surface plane
HP. This engaging or supporting surface passes into an
inclined locking surface 43 which has a locking angle A
to the horizontal plane HP. Inside the locking surface,
there is surface portion 46 which forms the upper bound-
ary surface of the undercut portion 35 of the tongue
groove. The tongue groove further has a bottom end 48
which extends down to the lower lip 40. On the upper
side of this lip there is an engaging or supporting surface
50. The outer end of the lower lip has a joint edge surface
52 and extends in this case slightly beyond the joint plane
VP.
[0107] The shape of the tongue is also best seen in
Fig. 21b. The tongue is made of the material of the core
or core 30 and extends beyond the joint plane VP when
this joint edge portion 4b is mechanically joined with the
joint edge portion 4a of an adjoining floorboard. The joint
edge portion 4b also has an upper edge portion or upper

joint edge surface 61 which extends along the joint plane
VP down to the root of the tongue 38. The upper side of
the root of the tongue has an upper engaging or support-
ing surface 64 which in this case extends to an inclined
locking surface 65 of an upwardly directed portion 8 close
to the tip of the tongue. The locking surface 65 passes
into a guiding surface portion 66 which ends in an upper
surface 67 of the upwardly directed portion 8 of the
tongue. After the surface 67 follows a bevel which may
serve as a guiding surface 68. This extends to the tip 69
of the tongue. At the lower end of the tip 69 there is a
further guiding surface 70 which extends obliquely down-
wards to the lower edge of the tongue and an engaging
or supporting surface 71. The supporting surface 71 is
intended to coact with the supporting surface 50 of the
lower lip when two such floorboards are mechanically
joined, so that their upper sides are positioned in the
same surface plane HP and meet at a joint plane VP
directed perpendicular thereto, so that the upper joint
edge surface 41, 61 of the boards engage each other.
The tongue has a lower joint edge surface 72 which ex-
tends to the underside.
[0108] In this embodiment there are separate engag-
ing or supporting surface 43, 64 in the tongue groove and
on the tongue, respectively, which in the locked state
engage each other and coact with the lower supporting
surfaces 50, 71 on the lower lip and on the tongue, re-
spectively, to provide the locking in the direction D1 per-
pendicular to the surface plane HP. In other embodi-
ments, which will be described below, use is made of the
locking surfaces 45, 65 both as locking surfaces for lock-
ing together in the direction D2 parallel with the surface
plane HP and as supporting surfaces for counteracting
movements in the direction D2 perpendicular to the sur-
face plane. In the embodiment according to Figs 21a, 2b,
the locking surfaces 45, 65 and the engaging surfaces
43, 64 coact as upper supporting surfaces in the system.
[0109] As is apparent from the drawing, the tongue 38
extends beyond the joint plane VP and has an upwardly
directed portion 8 at its free outer end or tip 69. The
tongue has also a locking surface 65 which is formed to
coact with the inner locking surface 45 in the tongue
groove 36 of an adjoining floorboard when two such floor-
boards are mechanically joined, so that their front sides
are positioned in the same surface plane HP and meet
at a joint plane VP directed perpendicular thereto.
[0110] As is evident from Fig. 21b, the tongue 38 has
a surface portion 52 between the locking surface 51 and
the joint plane VP. When two floorboards are joined, the
surface portion 52 engages the surface portion 45 of the
upper lip 8. To facilitate insertion of the tongue into the
undercut groove by inward angling or snapping-in, the
tongue can, as shown in Figs 21a, 21b, have a bevel 66
between the locking surface 65 and the surface portion
57. Moreover, a bevel 68 can be positioned between the
surface portion 57 and the tip 69 of the tongue. The bevel
66 may serve as a guiding part by having a lower angle
of inclination to the surface plane than the angle of incli-
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nation A of the locking surfaces 43, 51.
[0111] The supporting surface 71 of the tongue is in
this embodiment essentially parallel with the surface
plane HP. The tongue has a bevel 70 between this sup-
porting surface and the tip 69 of the tongue.
[0112] According to the invention, the lower lip 40 has
a supporting surface 50 for coaction with the correspond-
ing supporting surface 71 on the tongue 36 at a distance
from the bottom end 48 of the undercut groove. When
two floorboards are joined with each other, there is en-
gagement both between the supporting surfaces 50, 71
and between the engaging or supporting surface 43 of
the upper lip 39 and the corresponding engaging or sup-
porting surface 64 of the tongue. In this way, locking of
the boards in the direction D1 perpendicular to the sur-
face plane HP is obtained.
[0113] According to the invention, at least the major
part of the bottom end 48 of the undercut groove, seen
parallel with the surface plane HP, is located further away
from the joint plane VP than is the outer end or tip 69 of
the tongue 36. By this design, manufacture is simplified
to a considerable extent, and displacement of one floor-
board relative to another along the joint plane is facilitat-
ed.
[0114] Another important feature of a mechanical floor-
ing system according to the invention is that all parts of
the portions of the lower lip 40 which are connected with
the core 30, seen from the point C, where the surface
plane HP and the joint plane VP intersect, are located
outside a plane LP2. This plane is located further away
from said point C than a locking plane LP1 which is par-
allel with the plane LP2 and which is tangent to the coact-
ing locking surfaces 45, 65 of the undercut groove 36
and the tongue 38, where these locking surfaces are most
inclined relative to the surface plane HP. Owing to this
design, the undercut groove can, as will be described in
more detail below, be made by using large disk-shaped
rotating cutting tools for machining of the edge portions
of the floorboards.
[0115] A further important feature of a flooring system
according to the present invention is that the upper and
lower lips 39, 40 and tongue 38 of the joint edge portions
4a, 4b are designed to enable disconnection of two me-
chanically joined floorboards by one floorboard being piv-
oted upwards relative to the other about a pivoting centre
close to the point of intersection C between the surface
plane HP and the joint plane VP, so that the tongue of
this floorboard is pivoted out of the undercut groove of
the other floorboard.
[0116] In the embodiment according to Figs 21a, 21b,
such disconnection is made possible by a slight down-
ward bending of the lower lip 40. In other more preferred
embodiments of the invention, no downward bending of
the lower lip, however, is required in conjunction with
connection and disconnection of the floorboards.
[0117] In the embodiment according to Figs 21a, 21b,
the joining of two floorboards according to the invention
can be carried out in three different ways.

[0118] One way involves that the board 1’ is placed on
the base and moved towards the previously laid board
1’ until the narrow tip 69 of the tongue 38 has been in-
serted into the opening of the undercut groove 36. Then
the floorboard 1’ is angled upwards so that the upper
parts 41, 61 of the boards on both sides of the joint plane
VP contact each other. While maintaining this contact,
the board is angled downwards by pivoting about the
centre of pivoting C. The insertion takes place by the
bevel 66 of the tongue sliding along the locking surface
45 of the upper lip 39 while at the same time the bevel
70 of the tongue 38 slides against the outer edge of the
upper side of the lower lip 40. The locking system can
then be opened by the floorboard 1’ being angled up-
wards by pivoting about the centre of pivoting C close to
the intersection between the surface plane HP and the
joint plane VP.
[0119] The second way of locking-together is provided
by moving the new board with its joint edge portion 4a
formed with a tongue groove towards the joint edge por-
tion 4b, provided with a tongue, of the previously laid
board. Then the new board is pivoted upwards until con-
tact is obtained between the upper parts 41, 61 of the
boards close to the intersection between surface plane
and joint plane, after which the board is pivoted down-
wards to bring tongue and groove together until the final
locked position is achieved. According to the following
description, the floorboards can also be joined by one
board being moved in an upwardly angled position to-
wards the other.
[0120] A third way of providing joining of the floor-
boards in this embodiment of floorboards according to
the invention involves that the new board 1’ is displaced
horizontally towards the previously laid board 1, so that
the tongue 38 with its locking element or upwardly direct-
ed portion 8 is inserted into the tongue groove 36, the
lower flexible lip 40 being bent slightly downwards for the
locking element 8 to snap into the undercut portion 35 of
the tongue groove. Also in this case, disconnection takes
place by upward angling as described above.
[0121] In connection with snapping-in, also a small de-
gree of upward bending of the upper lip 39 can take place
as can also a certain degree of compression of all the
parts in the groove 36 and the tongue 38 which during
snapping-in are in contact with each other. This facilitates
snapping-in and can be used to form an optimal joint
system.
[0122] To facilitate manufacture, inward angling, up-
ward angling, snapping-in and displaceability in the
locked position and to minimise the risk of creaking, all
surfaces that are not operative to form a joint with tight
upper joint edges and to form the vertical and horizontal
joint so as not to be in contact with each other in the
locked position and preferably also during locking and
unlocking. This allows manufacture without requiring
high tolerances in these joint portions and reduces the
friction in lateral displacement along the joint edge. Ex-
amples of surfaces or parts of the joint system that should
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not be in contact with each other in the locked position
are 46-67, 48-69, 50-70 and 52-72.
[0123] The joint system according to the preferred em-
bodiment may consist of several combinations of mate-
rials. The upper lip 39 can be made of a rigid and hard
upper surface layer 32 and a softer lower part which is
part of the core 30. The lower lip 40 can consist of the
same softer upper part 30 and also a lower soft part 34
which can be another kind of wood. The directions of the
fibres in the three kinds of wood may vary. This can be
used to provide a joint system which utilises these ma-
terial properties. The locking element is therefore accord-
ing to the invention positioned closer to the upper hard
and rigid part, which thus is flexible and compressible to
a limited extent only, while the snap function is formed
in the softer lower and flexible part. It should be pointed
that the joint system can also be made in a homogeneous
floorboard.
[0124] Fig. 22 shows schematically the basic principles
of inward angling about a point C (upper joint edges)
when using the present invention. Fig. 22 shows sche-
matically how a locking system should be designed to
enable inward angling about the upper joint edges. In this
inward angling, the parts of the joint system follow in prior-
art manner a circular arc with is centre C close to the
intersection between the surface plane HP and the joint
plane VP. If a great play between all parts of the joint
system is allowed, or if essential deformation during in-
ward angling is possible, the tongue and groove can be
formed in many different ways. If, on the other hand, the
joint system must have contact surfaces that prevent ver-
tical and horizontal separation without any play between
the engaging or supporting surfaces and if material de-
formation is not possible, the joint system should be con-
structed according to the following principles.
[0125] The upper part of the joint system is formed as
follows. C1B is a circular arc which has it centre C at the
top at the upper joint edges 41, 61 and which in this pre-
ferred embodiment intersects a contact point between
the upper lip 39 and the upper part of the tongue 38 at
the point P2. All the other contact points between P2, P3,
P4 and P5 between the upper lip 39 and the upper part
8 of the tongue 38 and between this point of intersection
P2 and the vertical plane VP are positioned on or inside
this circular arc C1B, whereas all other contact points
from P2 to P1 between the upper lip 39 and the upper
part of the tongue 38 and between this point of intersec-
tion P2 and the outer part of the tongue 38 are positioned
on or outside this circular arc C1B. These conditions
should be satisfied for all contact points. Regarding the
contact point P5 with the circular arc C1A, the case is
that all other contact points between P1 and P5 are po-
sitioned outside the circular arc C1A, and regarding the
contact point P1, all other contact points between P1 and
P5 are positioned inside the circular arc C1C.
[0126] The lower part of the joint system is formed ac-
cording to the corresponding principles. C2B is a circular
arc which is concentric with the circular arc C1A and

which in this preferred embodiment intersects a contact
point between the lower lip 40 and the lower part of the
tongue 38 at the point P7. All the other contact points
between P7, P8 and P9 between the lower lip 40 and the
lower part of the tongue 38 and between this point of
intersection P7 and the vertical plane are positioned on
or outside the circular arc C2B, and all other contact
points between P6, P7 and between the lower lip 40 and
the lower part of the tongue 38 and between this point of
intersection P7 and the outer part of the tongue 38 are
positioned on or inside this circular arc C2B. The same
applies to the contact point P6 with the circular arc C2A.
[0127] A joint system constructed according to this pre-
ferred embodiment may have good inward angling prop-
erties. It can easily be combined with upper engaging or
supporting surfaces 43, 64 which can be parallel with the
horizontal plane HP and which can thus provide excellent
vertical locking.
[0128] Figs 23a, 23b show how a joint system accord-
ing to Figs 21a, 2b can be produced. Normally, the floor-
board 1 according to prior art is positioned with its surface
2 downwards on a ball bearing chain in a milling machine
which conveys the board with extremely great accuracy
past a number of milling cutters which, for instance, have
a tool diameter of 80-300 mm and which can be set at
an optional angle to the horizontal plane of the board. To
facilitate the understanding and the comparison with the
other drawings figures, the floorboard, however, is shown
with its surface plane HP directed upwards. Fig. 23a
shows how the first tool with the tool position TP1 makes
a traditional tongue groove. The tool operates in this case
at a tool angle TA1 which is 0°, i.e. parallel with the hor-
izontal plane. The axis of rotation RA1 is perpendicular
to HP. The undercut is made by means of a second tool,
where the position TP2 and the design of the tool are
such that the undercut 35 can be formed without the tool
affecting the shape of the lower lip 40. In this case, the
tool has an angle TA2 which is equal to the angle of the
locking surface 45 in the undercut 35. This manufacturing
method is possible by the locking plane LP1 being located
at such a distance from the joint plane that the tool can
be inserted into the previously formed tongue groove.
The thickness of the tool therefore cannot exceed the
distance between the two planes LP1 and LP2, as dis-
cussed in connection with Figs 21a and 21b. This man-
ufacturing method is prior-art technique and does not
constitute part of the manufacturing method according
to the present invention as will be described below.
[0129] Figs 24a, 24b show another variant of the in-
vention. This embodiment is characterised in that the joint
system is formed completely according to the basic prin-
ciple of inward angling about the upper joint edges as
described above. The locking surfaces 45, 65 and the
lower supporting surfaces 50, 71 are in this embodiment
plane, but they can have a different shape. C1 and C2
are two circular arcs with their centre C at the upper end
of adjoining joint edges 41, 61. The smaller circular arc
C1 is tangent to the lower contact point closest to the
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vertical plane between the locking surfaces 45, 65 at the
point P4 which has the tangent TL1 corresponding to the
locking plane LP1. The locking surfaces 45, 65 have the
same inclination as this tangent. The greater circular arc
62 is tangent to the upper contact point between the lower
supporting surfaces 50, 71 closest to the inner part 48 of
the tongue groove at the point P7, which has the tangent
TL2. The supporting surfaces 50, 71 have the same in-
clination as this tangent.
[0130] All the contact points between the tongue 38
and the upper lip 39 which are positioned between the
point P4 and the vertical plane VP satisfy the condition
that they are positioned inside or on the circular arc C1,
while all contact points which are positioned between P4
and the inner part 48 of the tongue groove - in this em-
bodiment only the locking surfaces 45, 65 - satisfy the
condition that they are positioned on or outside C1. The
corresponding conditions are satisfied for the contact sur-
faces between the lower lip 40 and the tongue 38. All
contact points between the tongue 38 and the lower lip
40 which are positioned between the point P7 and the
vertical plane VP - in this case only the lower supporting
surfaces 50, 71 - are positioned on or outside the circular
arc C2, while all contact points which are positioned be-
tween the point P7 and the inner part 48 of the tongue
groove, are positioned on or inside the circular arc C2.
In this embodiment there are no contact points between
P7 and the inner part 48 of the tongue groove.
[0131] This embodiment is characterised in particular
in that all contact surfaces between the contact point P4
and the joint plane VP, in this case the point P5, and the
inner part 48 of the tongue groove, respectively, are po-
sitioned inside and outside, respectively, the circular arc
C1 and thus not on the circular arc C1. The same applies
to the contact point P7 where all contact points between
P7 and the vertical plane VP, in this case the point P8,
and the inner part 48 of the tongue groove, respectively,
are positioned outside and inside, respectively, the cir-
cular arc C2 and thus not on the circular arc C2. As is
evident from the part indicated by broken lines in Fig.
24a, the joint system can, if this condition is satisfied, be
designed so that inward angling can take place with clear-
ance during essentially the entire angular motion which
can be terminated by the boards being locked with a tight
fit or with a press fit when they have taken their final
horizontal position. Thus, the invention enables a com-
bination of an inward angling and upward angling without
resistance and a locking with high joint quality. If the lower
supporting surfaces 71, 50 are made with a somewhat
lower angle, a joint system can be provided, where only
the two above-mentioned points P4 on the upper lip and
P7 on the lower part of the tongue are contact points
between the tongue groove 36 and the tongue 38 during
the entire inward angling until final locking takes place,
and during the entire upward angling until the boards can
be released from each other. Locking with clearance or
with only line contact is a great advantage since the fric-
tion will be low and the boards can easily be angled in-

ward and angled upward without parts of the system get-
ting stuck and pinching each other with a risk of the joint
system being damaged. A press fit especially in the ver-
tical direction is very important for the strength. If there
is play between the engaging or supporting surfaces, the
boards will, when subjected to tensile load, slide along
the locking surfaces until the lower engaging or support-
ing surfaces have taken a position with a press fit. Thus
a play will result in both a joint gap and differences in
level between upper joint edges. As an example, it may
be mentioned that with a tight fit or press fit, high strength
can be achieved if the locking surfaces have an angle of
about 40° to the surface plane HP and if the lower en-
gaging or supporting surfaces have an angle of about
15° to the surface plane HP.
[0132] The locking plane LP1 has in Fig. 24a a locking
angle A to the horizontal plane HP of about 39°, while
the supporting plane TL2 along the supporting surfaces
50, 71 has a supporting angle VLA of about 14°. The
difference in angle between LP1 and the supporting
plane TL2 is 25°. A high locking angle and a great differ-
ence in angle between locking angle and supporting an-
gle should be strived for since this results in a great hor-
izontal locking force. The locking surfaces and the sup-
porting surfaces can be made arcuate, stepped, with sev-
eral angles etc, but this makes manufacture difficult. As
mentioned above, the locking surfaces may also consti-
tute upper supporting surfaces or be complements to
separate upper supporting surfaces.
[0133] Even if the locking surfaces and supporting sur-
faces have contact points that deviate somewhat from
these basic principles, they can be angled inward at their
upper joint edges if the joint system is adjusted so that
its contact points or surfaces are small in relation to the
floor thickness and so that the properties of the board
material in the form of compression, elongation and
bending are used maximally in combination with very
small plays between the contact surfaces. This can be
used to increase the locking angle and the difference in
angle between locking angle and supporting angle.
[0134] The basic principle of inward angling thus
shows that the critical parts are the locking surfaces 45,
65 and the lower supporting surfaces 50, 71. It also shows
that the degree of freedom is great as regards designing
of the other parts, for instance the upper supporting sur-
faces 43, 64, the guiding 44 of the locking groove, the
guiding 66 and the top surface 67 of the locking element
8, the inner parts 48, 49 of the tongue groove 36 and the
lower lip 40, the guiding and the outer part 51 of the lower
lip as well as outer/lower parts 69, 70, 72 of the tongue.
These should preferably deviate from the shape of the
two circular arcs C1 and C2, and between all parts except
the upper supporting surfaces 43, 64 there can be free
spaces, so that these parts in the locked position as well
as during inward angling and upward angling are not in
contact with each other. This facilitates manufacture sig-
nificantly since these parts can be formed without great
tolerance requirements, and it contributes to safe inward
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angling and upward angling and also lower friction in con-
nection with lateral displacement of joined boards along
the joint plane VP (direction D3). By free spaces is meant
joint parts that do not have any functional meaning to
prevent vertical or horizontal displacement and displace-
ment along the joint edge in the locked position. Thus,
loose wood fibres and small deformable contact points
should be considered equivalent to free surfaces.
[0135] Angling about the upper joint edge can, as men-
tioned above, be facilitated if the joint system is construct-
ed so that there can be a small play between above all
said locking surfaces 45, 65 if the joint edges of the
boards are pressed together. The construction play also
facilitates lateral displacement in the locked position, re-
duces the risk of creaking and gives greater degrees of
freedom in manufacture, allows inward angling with lock-
ing surfaces that have a greater inclination than the tan-
gent LP1 and contribute to compensating for swelling of
upper joint edges. The play gives considerably smaller
joint gaps at the upper side of the boards and consider-
ably smaller vertical displacements than would a play
between the engaging or supporting surfaces, above all
owing to this play being small and also owing to the fact
that a sliding in the tensile-loaded position will follow the
angle of the lower supporting surface, i.e. an angle which
is essentially smaller than the locking angle. This minimal
play, if any, between the locking surfaces can be very
small, for instance only 0.01 mm. In the normal joined
position the play can be non-existent, i.e. 0, the joint sys-
tem can be constructed so that a play appears only in
maximal pressing together of the joint edges of the
boards. It has been found that also a greater play of about
0.05 mm will result in a very high joint quality, since the
joint gap which is to be found in the surface plane HP
and which may arise in the tensile-loaded position is hard-
ly visible.
[0136] It should be pointed out that the joint system
can be constructed without any play between the locking
surfaces.
[0137] Play and material compression between the
locking surfaces and bending of joint parts at the locking
surfaces can easily be measured indirectly by the joint
system being subjected to tensile load and the joint gap
at the upper joint edges 41, 61 being measured at a pre-
determined load which is less than the strength of the
joint system. By strength is meant that the joint system
is not broken or does not snap out. A suitable tensile load
is about 50% of the strength. As a non-limiting standard
value, it may be mentioned that a long side joint should
normally have a strength exceeding 300 kg per running
meter of joint. Short side joints should have still greater
strength. A parquet floor with a suitable joint system ac-
cording to the invention can withstand a tensile load of
1000 kg per running meter of joint. A high-quality joint
system should have a joint gap at the upper joint edges
41, 61 of about 0.1-0.2 mm when subjected to tensile
load with approximately half the maximum strength. The
joint gap should decrease when the load ceases. By var-

ying the tensile load, the relationship between construc-
tion play and material deformation can be determined.
In case of lower tensile load, the joint gap is essentially
a measure of the construction play. In case of a higher
load, the joint gap increases owing to material deforma-
tion. The joint system can also be constructed with built-
in initial stress and a press fit between locking surfaces
and supporting surfaces, so that the above-mentioned
joint gap is not visible in case of the above-mentioned
load.
[0138] The geometry of the joint system, play between
the locking surfaces in combination with compression of
the material round the upper joint edges 41, 61 can also
be measured by the joint being sawn up transversely of
the joint edge. Since the joint system is manufactured
with linear machining, it will have the same profile along
its entire joint edge. The only exception is manufacturing
tolerances in the form of lack of parallelism owing to the
fact that the board can optionally be turned or displaced
vertically or horizontally as it passes different milling tools
in the machine. Normally seen, the two samples from
each joint edge, however, give a very reliable picture of
what the joint system looks like. After grinding the sam-
ples and cleaning them of loose fibres so that a sharp
joint profile is to be seen, they can be analysed as regards
joint geometry, material compression, bending etc. The
two joint parts can, for instance, be compressed by
means of a force which is such as not to damage the joint
system, above all the upper joint edges 41, 61. The play
between the locking surfaces and the joint geometry can
then be measured in a measuring microscope with an
accuracy of 0.01 mm or less according to equipment. If
stable and modern machines are used in manufacture,
it is as a rule sufficient to measure the profile in two small-
er areas of a floorboard to determine the average play,
joint geometry etc.
[0139] All measuring should take place when the floor-
boards are conditioned at a normal relative humidity of
about 45%.
[0140] Also in this case, the locking element or the up-
wardly directed portion 8 of the tongue has a guiding part
66. The guiding part of the locking element comprises
parts having an inclination which is lower than the incli-
nation of the locking surface and, in this case, also the
inclination of the tangent TL1. A suitable degree of incli-
nation of the tool that produces the locking surface 45 is
indicated by TA2 which in this embodiment is equal to
the tangent TL1.
[0141] Also the locking surface 45 of the tongue groove
has a guiding part 44 which coacts with the guiding part
66 of the tongue during inward angling. Also this guiding
part 44 comprises parts that have a smaller inclination
than the locking surface.
[0142] In the front part of the lower lip 40, there is a
rounded guiding part 51, which coacts with the radius in
the lower part of the tongue in connection with the lower
engaging surface 71 at the point P7 and which facilitates
inward angling.

33 34 



EP 1 903 158 B1

19

5

10

15

20

25

30

35

40

45

50

55

[0143] The lower lip 40 can be resilient. In connection
with inward angling, a small degree of compression can
also take place of the contact points between the lower
parts of the tongue 38 and the lower lip 40. As a rule, this
compression is significantly smaller than may be the case
for the locking surfaces since the lower lip 40 can have
considerably better resilience properties than the upper
lip 39 and the tongue 38, respectively. In connection with
inward angling and upward angling, the lip can thus be
bent downwards. A bending capacity of merely one tenth
of a millimetre or somewhat more gives, together with
material compression and small contact surfaces, good
chances of forming, for instance, the lower supporting
surfaces 50, 71, so that they can have an inclination
which is smaller than the tangent TL2 while at the same
time inward angling can easily be made. A flexible lip
should be combined with a relatively high locking angle.
If the locking angle is low, a large amount of the tensile
load will press the lip downward, which results in unde-
sirable joint gaps and differences in level between the
joint edges.
[0144] Both the tongue groove 36 and the tongue 38
have guiding parts 42, 51 and 68, 70 which guide the
tongue into the groove and facilitate snapping-in and in-
ward angling.
[0145] Fig. 25 illustrates variants not forming part of
the invention but useful for understanding the invention,
where the lower lip 40 is shorter than the upper lip 39
and thus is positioned at a distance from the vertical plane
VP. The advantage is that there will be greater degrees
of freedom in designing the locking groove 45 with a high
tool angle TA while at the same time relatively large tools
can be used. To facilitate snapping-in by downward
bending of the lower lip 40, the tongue groove 36 has
been made deeper than is required by the space for the
tip of the tongue 38. The dash-dotted joint edge portion
4b shows how the parts of the system are related to each
other in connection with inward angling about the upper
joint edge, while the dashed joint edge portion 4b shows
how the parts of the system are related to each other in
connection with snapping-in of the tongue into the tongue
groove by displacement of the joint edge portion 4b
straight towards the joint edge portion 4a.
[0146] Fig. 26 shows a further variant of the above-
mentioned basic principles, which do not form part of the
present invention but is useful for understanding the in-
vention. The joint system is here formed with locking sur-
faces which are angled at 90° to the surface plane HP
and which are considerably more angled than the tangent
TL1. Such a locking system, however, is openable by
upward angling by the locking surfaces being extremely
small and by the joint locking essentially only by line con-
tact. If the core is hard, such a locking system can give
high strength. The design of the locking element and the
locking surfaces allows snapping-in with only a small de-
gree of downward bending of the lower lip, as indicated
by means of dashed lines.
[0147] Figs 27a-c show a laying method by inward an-

gling. To facilitate the description, one board is referred
to as groove board and the other as tongue board. In
practice, the boards are identical. A possible laying meth-
od involves that the tongue board lies flat on the subfloor
either as a loose board or joined with other boards on
one, two or three sides, depending on where in the laying
sequence/row it is positioned. The groove board is placed
with its upper lip 39 partly over the outer part of the tongue
38, so that the upper joint edges are in contact with each
other. Then the groove board is turned down towards the
subfloor while being pressed against the joint edge of the
tongue board until final locking takes place according to
Fig. 27c.
[0148] The sides of floorboards sometimes have a cer-
tain degree of bending. The groove board is then pressed
and turned downwards until parts of the upper lip 39 are
in contact with parts of the upwardly directed portion or
locking element 8 of the tongue and parts of the lower lip
40 are in contact with parts of the lower part of the tongue.
In this manner, any bending of the sides can be straight-
ened, and then the boards can be angled to their final
position and locked.
[0149] Figs 27a-c show that the inward angling can
take place with clearance, or alternatively merely contact
between the upper part of the tongue groove and the
tongue or with line contact between the upper and lower
parts of the tongue and the tongue groove. Line contact
can in this embodiment arise at points P4 and P7. Inward
angling can easily take place without considerable resist-
ance and can be terminated with a very close fit that locks
the floorboards in the final position with high joint quality
vertically and horizontally.
[0150] Summing up, the downward angling can in prac-
tice be carried out as follows. The groove board is moved
at an angle towards the tongue board, the tongue groove
being passed over part of the tongue. The groove board
is pressed towards the tongue board and angled gradu-
ally downwards using, for instance, compression in the
centre of the board and, after that, on both edges. When
the upper joint edges over the entire board are close to
each other or in contact with each other, and the board
has taken a certain angle to the subfloor, the final down-
ward angling can be made.
[0151] When the boards have been joined, they can
be displaced in the locked position in the joint direction,
i.e. parallel with the joint edge.
[0152] Figs 28a-c show how a corresponding laying
can be carried out by the tongue board being angled into
groove board.
[0153] Figs 29a-b show joining by snapping-in. When
the boards are moved towards each other horizontally,
the tongue is guided into the groove. During continued
compression, the lower lip 40 bends, and the locking el-
ement 8 snaps into the locking groove or the undercut
35. It should be emphasised that the preferred joint sys-
tem shows the basic principles of snapping-in, where the
lower lip is flexible. The joint system must, of course, be
adjusted to the bending capacity of the material and the
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depth of the tongue groove 36, the height of the locking
element 8 and the thickness of the lower lip 40 and should
be dimensioned so that snapping-in is feasible. The basic
principles of a joint system according to the invention
which is more convenient for use in materials with a lower
degree of flexibility and bendability will be evident from
the following description and Fig. 34.
[0154] The described laying methods can be used op-
tionally on all four sides and be combined with each other.
After laying of one side, a lateral displacement usually
takes place in the locked position.
[0155] In some cases, for instance in connection with
inward angling of the short side as a first operation, an
upward angling of two boards usually takes place. Fig.
30 shows a first board 1, and an upwardly angled second
board 2a and an upwardly angled new third board 2b
which on its short side is already joined with the second
board 2b. After the new board 2b has been laterally dis-
placed along the short side of the second board 2a in the
upwardly angled and short-side-locked position, the two
boards 2a and 2b can be angled down jointly and locked
on the long side to the first board 1. For this method to
function, it is required that the new board 2b can be in-
serted with its tongue into the tongue groove when the
board is displaced parallel with the second board 2a and
when the second board 2a has a part of its tongue partially
inserted into the tongue groove and when its upper joint
edge is in contact with the upper joint edge of the first
board 1. Fig. 30 shows that the joint system can be made
with such a design of the tongue groove, tongue and
locking element that this is possible.
[0156] All laying methods require displacement in the
locked position. One exception to lateral displacement in
the locked position is the case where several boards are
joined on their short sides, after which a whole row is laid
simultaneously. This is, however, not a rational laying
method.
[0157] Figs 31a, 31b show part of a floorboard with a
combination joint not forming part of the present invention
but useful for understanding of the invention. The tongue
groove 36 and the tongue 38 can be formed according
to one of the embodiments above. The groove board has
on its underside a known strip 6 with a locking element
8b and a locking surface 10. The tongue side has a lock-
ing groove 35 according to a known embodiment. In this
embodiment not forming part of the invention, the locking
element 8b with its relatively large guiding part 9 will func-
tion as an extra guiding during the first part of the inward
angling and significantly facilitates this first part of the
inward angling when positioning takes place and any ba-
nana shape is straightened out. The locking element 8b
causes automatic positioning and compression of the
floorboards until the guiding part of the tongue is engaged
with the locking groove 35 and final locking can take
place. The laying is facilitated to a considerable extent,
and the joint will be very strong by coaction of the two
locking systems. This joint is very convenient for joining
of large floor surfaces particularly in public rooms. In the

shown example, the strip 6 has been attached to the
groove side, but it can also be attached to the tongue
side. The positioning of the strip 6 thus is optional. More-
over, the joint can be both snapped in and angled up-
wards and be laterally displaced in the locked position.
[0158] Of course, this joint can be used optionally in
different variants on both long and short side, and it can
be optionally combined with all joint variants described
here and with other known systems.
[0159] A convenient combination not forming part of
the invention is a snap system on the short side without
an aluminium strip. This may in some cases facilitate
manufacture. A strip that is attached after manufacture
also has the advantage that it may also constitute part
of or even the entire lower lip 40. This gives very great
degrees of freedom for forming, with cutting tools, for
instance the upper lip 39 and forming locking surfaces
with high locking angles. The locking system according
to this embodiment not forming part of the invention can,
of course, be made snappable, and it can also be man-
ufactured with an optional width of the strip, for instance
with a strip 6 that does not protrude outside the outer part
of the upper lip 39, as is the case in the embodiment
according to Fig. 50. The strip need not be continuous
over the entire length of the joint but may consist of sev-
eral small portions which are attached with space in be-
tween on both long side and short side.
[0160] The locking element 8b and its locking groove
35 can be formed with different angles, heights and radii
which can be selected optionally, so that they either pre-
vent separation and/or facilitate inward angling or snap-
ping-in.
[0161] Figs 32a-d illustrate in four steps how inward
angling can be made according to an embodiment not
forming part of the invention. The broad strip 6 makes it
possible for the tongue 38 to be easily laid on the strip
at the beginning of the inward angling. The tongue can
then, in connection with downward angling, essentially
automatically slide into the tongue groove 36. The cor-
responding laying can be made by the strip 6 being in-
serted under the tongue board. All laying functions that
have been described above can also be used in floor-
boards with this preferred combination system.
[0162] Figs 33 and 34 show a production-specific and
optimised joint system not forming part of the present
invention but useful for understanding of the invention
for above all a floorboard with a core of wood. Fig. 33
shows how the long side can be formed. In this case, the
joint system is optimised with regard to, above all, inward
angling, upward angling and a small amount of material
waste. Fig. 34 shows how the short side can be formed.
In this case, the joint system not forming part of the in-
vention is optimised for snapping-in and high strength.
The differences are as follows. The tongue 38 and the
locking element of the short side 5a are longer, measured
in the horizontal plane. This gives a higher shear strength
in the locking element 8. The tongue groove 36 is deeper
on the short side 5b, which helps the lower lip to be bent
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downwards to a greater extent. The locking element 8 is
on the short side 5a lower in the vertical direction, which
reduces the requirement for the downward bending of
the lower lip in connection with the snapping. The locking
surfaces 45, 65 have a higher locking angle and the lower
engaging surfaces have a lower angle. The guiding parts
of the long side 4a, 4b in the locking element and the
locking groove are greater for optimal guiding, while at
the same time the contact surface between the locking
surfaces is smaller since the strength requirements are
lower than for the short side. The joint systems on the
long and short side can consist of different materials or
material properties in upper lip, lower lip and tongue, and
these properties can be adjusted so that they contribute
to optimising the different properties that are desired for
long side and short side, respectively, with regard to func-
tion and strength.
[0163] Fig. 35 shows in detail how the joint system of
the floorboard can be formed on the long side, which
system does not form part of the invention. The principles
here described can, of course, be used on both long side
and short side. Only the parts that have previously not
been discussed in detail will now essentially be de-
scribed.
[0164] The locking surfaces 45, 65 have an angle HLA
which is greater than the tangent TL1. This gives a higher
horizontal locking force. This overbending should be ad-
justed to the wood material of the core and optimised
with regard to compression and flexural rigidity so that
inward angling and upward angling can still take place.
The contact surfaces of the locking surfaces should be
minimised and adjusted to the properties of the core.
[0165] When the boards are joined, a small part, pref-
erably less than half the extent of the locking element in
the vertical direction, constitutes the contact surfaces of
the locking element 8 and the locking groove 14. The
major part constitutes rounded, inclined or bent guiding
parts which in the joined position and during inward an-
gling and upward angling are not in contact with each
other.
[0166] The inventor has discovered that very small
contact surfaces in relation to the floor thickness T be-
tween the locking surfaces 45, 65 of, for instance, a few
tenths of a millimetre can result in a very high locking
force and that this locking force can exceed the shear
strength of the locking element in the horizontal plane
(i.e. the surface plane HP). This can be used to provide
locking surfaces with an angle exceeding the tangent
TL1.
[0167] In this case, the locking surfaces 45, 65 are
plane and parallel. This is advantageous especially as
regards the locking surface 55 of the locking groove. If
the tool is displaced parallel with the locking surface 45,
this will not affect the vertical distance to the joint plane
VP, and it is easier to provide a high joint quality. Of
course, small deviations from the plane form may give
equivalent results.
[0168] Correspondingly, the lower supporting surfaces

50, 71 have been made essentially plane and with an
angle VLA2 which in this case is greater than the tangent
line TL2 to the point P7 which is positioned on the sup-
porting surface 71 closest to the bottom of the tongue
groove. This causes inward angling with clearance during
essentially the entire angular motion. Also the supporting
surfaces 50, 71 are relatively small in relation to the floor
thickness T. These supporting surfaces can also be
made essentially plane. Plane supporting surfaces facil-
itate the manufacture according to the above described
principles.
[0169] The supporting surfaces 50, 71 can also be
made with angles that are smaller than the angle of in-
clination of the tangent TL2. In this case, angling can take
place partly by means of a certain degree of material
compression and downward bending of the lower lip 40.
If the lower supporting surfaces 50, 71 are small in rela-
tion to the floor thickness T, the possibilities of forming
the surfaces with angles that are greater and smaller,
respectively, than the tangent TL1 and TL2, respectively,
increase.
[0170] Fig. 36 shows upward angling of a board which
has a geometry according to Fig. 35 and whose locking
surfaces thus have a greater inclination than the tangent
TL1 and whose supporting surfaces have a smaller in-
clination than the tangent TL2 while at the same time
these surfaces are relatively small. The overlap at the
points P4 and P7 in connection with inward angling and
upward angling will then be extremely small. The point
P4 can be angled depending on a combination of the
material being compressed at the upper joint edges K1,
K2 and at the point P4, K3, K4 while at the same time
the upper lip 39 and the tongue 38 can bend in the direc-
tion B1 and B2 from the contact point P4. The lower lip
can bend downwards away from the contact point P7 in
the direction B3.
[0171] The upper supporting surfaces 43, 64 are pref-
erably perpendicular to the joint plane VP. The manufac-
ture is facilitated significantly if the upper and lower sup-
porting surfaces are plane-parallel and preferably hori-
zontal.
[0172] Reference is once more made to Fig. 35, which
do not form part of the invention. The circular arc C1
shows, for instance, that the upper supporting surfaces
can be formed in many different ways inside this circular
arc C1 without this interfering with the possibilities of an-
gling and snapping. In the same way, the circular arc C2
shows that the inner parts of the tongue groove and the
outer parts of the tongue according to the previously pre-
ferred principles can be formed in many different ways
without this interfering with the possibilities of angling and
snapping.
[0173] The upper lip 39 is over its entire extent thicker
than the lower lip 40. This is advantageous from the view-
point of strength. Moreover, this is advantageous in con-
nection with parquet floors, which as a result can be
formed with a thicker surface layer of a hard kind of wood.
[0174] S1-S5 indicate areas where joint surfaces on
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both sides should not be in contact with each other at
least in the joined position, but preferably also during
inward angling. A contact between the tongue and the
tongue groove in these areas S1-S5 contributes only
marginally to improving the locking in D1 direction and
hardly at all to improving the locking in the D2 direction.
However, a contact prevents inwardly angling and lateral
displacement, causes unnecessary tolerance problems
in connection with manufacture and increases the risk of
creaking and undesired effects as the boards swell.
[0175] The tool angle TA, which in Fig. 38d is indicated
by TA4, forms the locking surface 44 of the undercut 35
and operates with the same angle as the angle of the
locking surface, and the part of this tool which is posi-
tioned inside the vertical plane towards the tongue
groove has a width perpendicular to the tool angle TA
which is indicated by TT. The angle TA and the width TT
determine partly the possibilities of forming the outer
parts 52 of the lower lip 40.
[0176] A plurality of ratios and angles are important for
an optimal manufacturing method, function, cost and
strength.
[0177] The extent of the contact surfaces should be
minimised. This reduces friction and facilitates displace-
ment in the locked position, inward angling and snapping
in, simplifies manufacture and reduces the risk of swelling
problems and creaking. In the preferred example, less
than 30% of the surface parts of the tongue 38 constitute
contact surfaces with the tongue groove 36. The contact
surfaces of the locking surfaces 65, 45 are in this em-
bodiment only 2% of the floor thickness T, and the lower
supporting surfaces have a contact surface which is only
10% of the floor thickness T. As mentioned above, the
locking system has in this embodiment a plurality of parts
S1-S5 which constitute free surfaces without contact with
each other. The space between these free surfaces and
the rest of the joint system can within the scope of the
invention be filled with glue, sealing agent, impregnation
of different kinds, lubricant and the like. By free surfaces
is here meant the form of the surfaces in the joint system
that it obtains in connection with machining by means of
the respective cutting tools.
[0178] If the joint has a tight fit, the locking surfaces
65, 45 can prevent horizontal separation even when they
have an angle HLA to the horizontal plane HP which is
greater than zero. The tensile strength of the joint system,
however, increases significantly when this locking angle
becomes greater and when there is a difference in angle
between the locking angle HLA of the locking surfaces
45, 65 and the engaging angle VLA2 of the lower sup-
porting surfaces 50, 71, provided that this angle is small-
er. If high strength is not required, the locking surfaces
can be formed with low angles and small differences in
angle to the lower engaging surfaces.
[0179] For good joint quality in floating floors, the lock-
ing angle HLA and the difference in angle to lower sup-
porting surfaces HLA - VLA2 must as a rule be about 20°.
Still better strength is obtained if the locking angle HLA

and the difference in angle HLA-VLA2 is, for instance
30°. In the preferred example according to Fig. 35, the
locking angle is 50° and the angle of the supporting sur-
faces 20°. As shown in previous embodiments, joint sys-
tems according to the invention can be formed with still
greater locking angles and differences in angle.
[0180] A large number of tests have been made with
different locking angles and engaging angles. These
tests prove that it is possible to form a high-quality joint
system with locking angles between 40° and 55° and with
supporting surface angles between 0° and 25°. It should
be emphasised that also other ratios can result in a sat-
isfactory function.
[0181] The horizontal extent PA of the tongue should
exceed 1/3 of the thickness T of the floorboard, and it
should preferably be about 0.5 * T. As a rule, this is nec-
essary for a strong locking element 8 with a guiding part
to be formed and for sufficient material to be available in
the upper lip 39 between the locking surface 65 and the
vertical plane VP.
[0182] The horizontal extent PA of the tongue 38
should be divided into two essentially equal parts PA1
and PA2, where PA1 should constitute the locking ele-
ment and the major part of PA2 should constitute the
supporting surface 64. The horizontal extent PA1 of the
locking element should not be less than 0.2 times the
floor thickness. The upper supporting surface 64 should
not be too great, above all on the long side of the floor-
board. Otherwise, the friction in connection with lateral
displacement can be too high. To enable rational manu-
facture, the depth G of the tongue groove should be 2%
deeper than the projection of the tongue PA from the joint
plane VP. The smallest distance of the upper lip to the
floor surface adjacent to the locking groove 35 should be
greater than the smallest distance of the lower lip be-
tween the lower supporting surface 71 and the rear side
of the floorboard. The tool width TT should exceed 0.1
times the floor thickness T.
[0183] Figs 37a-c illustrate a floorboard according to
the invention. This embodiment shows specifically that
the joint system on the short side may consist of different
materials and material combinations 30b and 30c and
that these can also differ from the joint material 30 of the
long side. For instance, the tongue groove part 36 of the
short sides may consist of a harder and more flexible
wood material than, for instance, the tongue part 38 which
can be hard and rigid and have other properties than the
core of the long side. On the short side with the tongue
groove 36, it is possible to select, for instance, a kind of
wood 30b which is more flexible than the kind of wood
30c on the other short side where the tongue is formed.
This is particularly convenient in parquet floors with a
lamellar core where the upper and lower side consist of
different kinds of wood and the core consists of blocks
that have been glued together. This construction gives
great possibilities of varying the composition of materials
in order to optimise function, strength and production
costs.
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[0184] It is also possible to vary the material along the
length of one side. Thus, for instance the blocks that are
positioned between the two short sides can be of different
kinds of wood or materials, so that some of them can be
selected with regard to their contributing with suitable
properties which improve laying, strength etc. Different
properties can also be obtained with different fibre orien-
tation on long and short side, and also plastic materials
can be used on the short sides and, for instance, on dif-
ferent parts of the long side. If the floorboard or parts of
its core consist of, for example, plywood with several lay-
ers, these layers can be selected so that the upper lip,
the tongue and the lower lip on both long side and short
side can all have parts with a different composition of
materials, fibre orientation etc. which can give different
properties as regards strength, flexibility, machinability
etc.
[0185] Figs 38a-d show a manufacturing method not
forming part of the present invention. In the shown em-
bodiment, the manufacture of the joint edge and the
tongue groove occurs in four steps. The tools used have
a tool diameter which exceeds the floor thickness. The
tools are used to form an undercut groove with a high
locking angle in a tongue groove with a lower lip, which
extends beyond the undercut groove.
[0186] In order to simplify the understanding and the
comparison with previously described joint systems, the
edges of the boards are illustrated with the floor surface
directed upwards. Normally, the boards are, however,
positioned with their surface directed downwards during
machining.
[0187] The first tool TP1 is a roughing cutter which op-
erates at an angle TA1 to the horizontal plane. The sec-
ond tool TP2 can operate horizontally and forms the up-
per and lower supporting surfaces. The third tool TA3
can operate essentially vertically but also at an angle and
forms the upper joint edge.
[0188] The critical tool is the tool TP4 which forms the
outer part of the locking groove and its locking surface.
TA4 corresponds to TA in Fig. 35. As is evident from Fig.
38d, this tool removes only a minimum amount of the
material and forms essentially the locking surface with a
high angle. For the tool not to break, it should be formed
with a wide part which is extended outside the vertical
plane. Moreover, the amount of material to be removed
should be as small as possible to reduce wear and strain
on the tool. This is achieved with a suitable angle and
design of the roughing cutter TP1.
[0189] Thus this manufacturing method is character-
ised especially in that it requires at least two cutting tools
which operate at two different angles to form an undercut
locking groove 35 in the upper part of the tongue groove
36. The tongue groove can be made using still more tools,
the tools being used in a different order.
[0190] The description is now aimed in detail at the
method of forming a tongue groove 36 in a floorboard,
which has an upper side 2 in a surface plane HP and a
joint edge portion 4a having a joint plane VP directed

perpendicular to the upper side. The tongue groove ex-
tends from the joint plane 4a and is defined by two lips
39, 40 each having a free outer end. In at least one lip,
the tongue groove has an undercut 35 which comprises
a locking surface 45 and is positioned further away from
the joint plane VP than is the free outer end 52 of the
other lip. According to the method, machining is carried
out by means of a plurality of rotating cutting tools which
have a larger diameter than the thickness T of the floor-
board. In the method, the cutting tools and the floorboard
are made to perform a relative motion relative to each
other and parallel to the joint edge of the floorboard. What
characterises the method is 1) that the undercut is formed
by means of at least two such cutting tools, which have
their rotatary shaft inclined at different angles to the upper
side 2 of the floorboard; 2) that a first of these tools is
driven to form portions of the undercut further away from
the joint plane VP than the locking surface 45 of the in-
tended undercut; and 3) that a second of these tools is
driven to form the locking surface 45 of the undercut. The
first of these tools is driven with its rotary shaft set at a
greater angle to the upper side 2 of the floorboard than
is said second of these tools. The lower lip 40 can be
formed so as to extend beyond the joint plane VP. The
lower lip 40 can also be formed so as to extend to the
joint plane VP.
[0191] The first of the tools can, according to an em-
bodiment, be driven with its rotary shaft set at an angle
of at most 85° to the surface plane HP. The second of
the tools can, according to an embodiment, be driven
with its rotary shaft set at an angle of at most 60° to the
surface plane HP. Moreover the tools can be caused to
engage the floorboard in order in dependence on the
angle of their rotary shaft to the surface plane HP, so that
tools with a greater angle of the rotary shaft are caused
to machine the floorboard before tools with a smaller an-
gle of the rotary shaft.
[0192] Moreover, a third of the tools can be driven to
form the lower parts of the tongue groove 36. This third
tool can be brought into contact with the floorboard be-
tween said first and said second of the tools. The third
tool can further be driven with its rotary shaft set at an
angle of about 90° to the surface plane HP.
[0193] Further the first of the tools can be driven to
machine a broader surface portion of the joint edge por-
tion 4a of the floorboard than said second of the tools.
The second of the tools can be formed so that its surface
facing the surface plane HP is profiled for reduction of
the thickness of the tool, seen parallel with the rotary
shaft, within the radially outer portions of the tool. More-
over, at least three of the tools can be driven with different
settings of their rotary shaft to form the undercut parts of
the tongue groove. The tools can be used to machine a
floorboard of wood or wood-fibre-based material.
[0194] Fig. 39 shows how a joint system can be formed
to enable compensation for swelling. Since the relative
humidity increases in the change between cold and warm
weather, the surface layer 32 swells and the floorboards
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4a and 4b are pressed apart. If the joint has no flexibility,
the joint edges 41 and 61 can be crushed, or the locking
element 8 can be broken. This problem can be solved
by the joint system being constructed so as to obtain the
following properties which each separately and in com-
bination contribute to a reduction of the problem.
[0195] The joint system can be formed so that the floor-
boards can have a small play when the joint edges are
pressed together horizontally, for instance, in connection
with production and at normal relative humidity. A play
of a few hundredths of a millimetre contributes to a re-
duction of the problem. A negative play, i.e. initial stress,
can give the opposite effect.
[0196] If the contact surface between the locking sur-
faces 45, 65 is small, the joint system can be formed so
that the locking surfaces are more easily compressed
than the upper joint edges 41, 61. The locking element
8 can be formed with a grove 64a between the locking
surface and the upper horizontal supporting surface 64.
With a suitable design of the tongue 38 and the locking
element 8, the outer part 69 of the tongue can be bent
outwards to the inner part 48 of the tongue groove and
operate as a resilient element in connection with swelling
and shrinking of the surface layers.
[0197] In this embodiment, the lower supporting sur-
faces of the joint system are formed parallel with the hor-
izontal plane for maximum locking vertically. It is also
possible to obtain expansibility by applying a compress-
ible material between, for instance, the two locking sur-
faces 45, 65 or selecting compressible materials as ma-
terials for the tongue or groove part.
[0198] Fig. 40 shows a joint system not forming part of
the invention which has been optimised for high rigidity
in the tongue 38. In this case, the outer part of the tongue
is in contact with the inner part of the tongue groove. If
this contact surface is small and if the contact occurs
without very great compression, the joint system can be
displaceable in the locked position.
[0199] Fig. 41 shows a joint system where the lower
supporting surfaces 50, 71 have two angles. The portions
of the supporting surfaces outside the joint plane are par-
allel with the horizontal plane. Inside the joint plane clos-
est to the inner part of the tongue groove, they have an
angle corresponding to the tangent to the circular arc 32
which is tangent to the innermost edge of the supporting
surface parts engaging each other. The locking surfaces
have a relatively low locking angle. The strength can still
be sufficient since the lower lip 40 can be made hard and
rigid and since the difference in angle is great to the par-
allel part of the lower supporting surfaces 50, 71. In this
embodiment, the locking surfaces 45, 65 also serve as
upper supporting surfaces. The joint system has no upper
supporting surfaces in addition to the locking surfaces
which thus also prevent vertical separation.
[0200] Figs 42a and 42b show a joint system which is
convenient for short side locking and which can have
high tensile strength also in softer materials since the
locking element 8 has a large horizontal shear-absorbing

surface. The tongue 38 has a lower part which is posi-
tioned outside the circular arc C2 and which thus does
not follow the above-described basic principle of inward
angling. As is apparent from Fig. 42b, the joint system
can still be released by upward angling about the upper
joint edges since the locking element 8 of the tongue 38,
after the first upward angling operation has been carried
out, can leave the tongue groove by being pulled out
horizontally. The previously described principles for in-
ward angling and upward angling about upper joint edges
should thus be satisfied to enable upward angling until
the joint system can be released in some other manner
by, for instance, being pulled out or in combination with
snapping out when the lower lip 40 is being bent.
[0201] Figs 43a-c show the basic principle of how the
lower part of the tongue is to be formed in relation to the
lower lip 40 to facilitate horizontal snapping-in according
to an embodiment not forming part of the invention in a
joint system with locking grooves in a rigid upper lip 39
and with a flexible lower lip 40. In this embodiment, the
upper lip 39 is significantly more rigid, inter alia owing to
the fact that it may be thicker or that it may consist of
harder and more rigid materials. The lower lip 40 can be
thinner and softer, and in connection with snapping-in
the essential bending will therefore take place in the lower
lip 40. Snapping-in can be significantly facilitated, among
other things, by the maximal bending of the lower lip 40
being limited as far as possible. Fig. 43a shows that the
bending of the lower lip 40 will increase to a maximal
bending level B1 which is characterised by the tongue
38 being inserted so far into the tongue groove 36 that
the rounded guiding parts will come into contact with each
other. When the tongue 38 is inserted still more, the lower
lip 49 will be bent backwards until snapping-in is termi-
nated and the locking element 8 is fully inserted in its
final position in the locking groove 35. The lower and front
part 49 of the tongue 38 should be designed so as not
to bend down the lower lip 40 which instead should be
forced downwards by the lower supporting surface 50.
This part 49 of the tongue should have a shape which
either touches or goes clear of the maximum bending
level of the lower lip 40 when this lower lip 40 is bent
round the outer part of the lower engaging surface 50 of
the tongue 38. If the tongue 38 has a shape which in this
position overlaps the lower lip 40, indicated by the dashed
line 49b, the bending B2 according to Fig. 43b can be
significantly greater. This may cause great friction in con-
nection with snapping-in and a risk of the joint being dam-
aged. Fig. 43c shows that the maximum bending can be
limited by the tongue groove 36 and the tongue 38 being
designed in such manner that there is a space S4 be-
tween the lower and outer part 49 of the tongue and the
lower lip 40.
[0202] Horizontal snapping-in is as a rule used in con-
nection with snapping-in of the short side after locking of
the long side. When snapping in the long side, it is also
possible to snap the joint system according to the inven-
tion with one board in a slightly upwardly angled position.
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This upwardly angled snap position is shown in Fig. 44.
Only a small bending B3 of the lower lip 40 is required
for the guiding part 66 of the locking element to come
into contact with the guiding part 44 of the locking groove,
so that the locking element can then by downward angling
be inserted into the locking groove 35.
[0203] Figs 45-50 show different variants which can be
used on the long or short side and which can be manu-
factured using large rotating cutting tools. With modern
manufacturing technology it is possible to form according
to the invention complicated shapes by machining in
board materials at a low cost. It should be pointed out
that most of the shown geometries in these and previ-
ously preferred figures can, of course, be formed, for ex-
ample, by extrusion, but this method is usually consider-
ably more expensive than machining and is not conven-
ient for forming of most board materials that are normally
used in floors.
[0204] Figs 45a and 45b show a locking system not
forming part of the invention where the outer part of the
tongue 38 has been formed so as to be bendable. This
bendability has been obtained by the tip of the tongue
being split. During snapping-in, the lower lip 40 bends
downwards and the outer lower part of the tongue 38
bends upwards.
[0205] Figs 46a and 46b show a locking system not
forming part of the invention with a split tongue. During
snapping-in, the two parts of the tongue bend towards
each other while at the same time the two lips bend away
from each other.
[0206] These two joint systems not forming part of the
invention are such as to allow angling inwards and out-
wards, respectively, for locking and dismounting.
[0207] Figs 47a and 47b show a combination joint not
forming part of the invention where a separate part 40b
constitutes an extended part of the lower lip and where
this part can be resilient. The joint system is angleable.
The lower lip, which constitutes part of the core, is formed
with its supporting surface in such a manner that snap-
ping-in can take place without this lip needing to be bent.
Merely the extended separate part, which can be made
of aluminium sheet, is resilient. The joint system can also
be formed so that both parts of the lip are resilient.
[0208] Figs 48a and 48b show snapping-in of a com-
bination joint not forming part of the invention with a lower
lip consisting of two parts, where merely the separate lip
constitutes the supporting surface. This joint system can
be used, for instance, on the short side together with
some other joint system according to the invention. The
advantage of this joint system is that, for instance, the
locking groove 35 can be formed with great degrees of
freedom rationally and using large cutting tools. After the
machining, the outer lip 40b is attached, and its shape
does not affect the possibilities of machining. The outer
lip 40b is resilient and has in this embodiment no locking
element. Another advantage is that the joint system en-
ables joining of extremely thin core materials since the
lower lip can be made very thin. The core material can

be, for instance, a thin compact laminate, and the upper
and the lower layer can be relatively thick layers of e.g.
cork or soft plastic material, which can give a soft and
sound-absorbing floor. Using this technology, it is possi-
ble to join core materials having a thickness of about 2
mm compared with normal core materials which as a rule
are not thinner than 7 mm. The saving in thickness that
can be achieved can be used to increase the thickness
of the other layers. It is obvious that this joint can be used
also in thicker materials.
[0209] Figs 49, which shows an embodiment not form-
ing part of the invention, and 50 show two variants of
combination joints which can be used, for example, in
the short side in combination with other preferred sys-
tems. The combination joint according to Fig. 49, which
does not form part of the invention, can be made in an
embodiment where the strip constitutes an extended re-
silient part of the tongue, and the system will then have
a function similar to the one in Fig. 45. Fig. 50 shows that
this combination joint can be formed with a locking ele-
ment 8b in the outer lower lip 40b which is positioned
inside the joint plane.
[0210] Figs. 51a-f show a laying method not forming
part of the present invention and which can be used to
join floorboards by a combination of horizontal bringing-
together, upward angling, snapping in the upwardly an-
gled position and downward angling. This laying method
can be used for floorboards according to the invention,
but it can also be used on optional mechanical joint sys-
tems in floors having such properties that the laying meth-
od can be applied. To simplify the description, the laying
method is shown by one board, referred to as the groove
board, being joined with the other board, referred to as
the tongue board. The boards are in practice identical. It
is obvious that the entire laying sequence can also be
carried out by the tongue side being joined with the
groove side in the same way.
[0211] A tongue board 4a with a tongue 38 and a
groove board 4b with a tongue groove 36 are in the start-
ing position lying flat on a subfloor according to Fig. 51a.
The tongue 38 and the tongue groove 36 have locking
means which present vertical and horizontal separation.
Subsequently the groove board 4b is displaced horizon-
tally in the direction F1 towards the tongue board 4a until
the tongue 38 is in contact with the tongue groove 36 and
until the upper and lower parts of the tongue are partially
inserted into the tongue groove according to Fig. 51b.
This first operation forces the joint edge portions of the
boards to take the same relative vertical position over
the entire longitudinal extent of the board, and any dif-
ferences in arcuate shape will therefore be straightened
out.
[0212] If the groove board is moved towards the tongue
board, the joint edge portion of the groove board will be
slightly raised in this position. The groove board 4b is
then angled upwards with an angular motion S1 while at
the same time it is held in contact with the tongue board
or alternatively is pressed in the direction F1 towards the

47 48 



EP 1 903 158 B1

26

5

10

15

20

25

30

35

40

45

50

55

tongue board 4a according to Fig. 51c. When the groove
board 4b reaches an angle SA to the subfloor which cor-
responds to an upwardly angled snap position, according
to the above description and as shown in Fig. 44, the
groove board 4b can be moved towards the tongue board
4a so that the upper joint edges 41, 61 come into contact
with each other and so that the locking means of the
tongue are partially inserted into the locking means of
the tongue groove by a snap function.
[0213] This snap function in the upwardly angled po-
sition is characterised in that the outer parts of the tongue
groove widen and spring back. The widening is essen-
tially smaller than is required in connection with snapping
in in the horizontal position. The snap angle SA is de-
pendent on the force by which the boards are pressed
towards each other in connection with upward angling of
the groove board 4b. If the press force in the direction
F1 is high, the boards will snap in at a lower angle SA
than if the force is low. The snapping-in position is also
characterised in that the guiding parts of the locking
means are in contact with each other so that they can
perform their snapping-in function. If the boards are ba-
nana-shaped, they will be straightened out and locked in
connection with the snapping-in. The groove board 4b
can now, with an angular motion S2 combined with press-
ing towards the joint edge, be angled downwards accord-
ing to Fig. 51e and locked against the tongue board in
its final position. This is illustrated in Fig. 51f.
[0214] Depending on the construction of the joint, it is
possible to determine with great accuracy the snap angle
SA which gives the best function with regard to the re-
quirement that the snapping-in should take place with a
reasonable amount of force and that the guiding parts of
the locking means should be in such engagement that
they can hold together any banana shape, so that a final
locking can take place without any risk of the joint system
being damaged.
[0215] The floorboards can according to the preferred
laying method be installed without any actual aids. In
some cases, the installation can be facilitated if it is car-
ried out with suitable aids according to Figs 52a and 52b.
A preferred aid according to an aspect not forming part
of the present invention can be a striking or pressing block
80 which is designed so as to have a front and lower part
81 which angles the groove board upwards when it is
inserted under the edge portion of the floorboard. It has
an upper abutment edge 82 which in the upwardly angled
position is in contact with the edge portion of the groove
board. When the striking block 80 has been inserted un-
der the groove board so that the abutment edge 82 is in
contact with the floorboard, the groove board will have
the predetermined snap angle. The tongue groove of the
groove board 4a can now be snapped together with the
tongue of the tongue board by pressing or striking against
the striking block. Of course, the striking block can be
moved to different parts of the board. It is obvious that
this can take place in combination with other pressing
against the other parts of the board, using a plurality of

striking blocks and using different types of aids which
give a similar result where, for instance, one aid angles
the board up to the snapping-in angle and another is used
for pressing together. The same method can be used if
instead one wants to angle up the groove side of the new
board and join it with the tongue side of the previously
laid board.
[0216] The description will now be aimed at different
aspects of a tool for laying of floorboards. Such a tool for
laying of floorboards by interconnecting a tongue and
groove joint thereof can be designed as a block 80 with
an engaging surface 82 for engaging a joint edge 4a, 4b
of the joint edge portion of the floorboard. The tool can
be formed as a wedge for insertion under the floorboard
and have its engaging surface 82 arranged close to the
thick end of the wedge. The engaging surface 82 of the
tool can be concavely curved for at least partial enclosure
of the joint edge 4a, 4b of the floorboard. Moreover the
wedge angle S1 of the wedge and the position of the
engaging surface 82 on the thick portion of the wedge
can be adjusted to obtain a predetermined lifting angle
of a floorboard when it is being lifted with the wedge 80
and the joint edge of the floorboard contacts the engaging
surface 82. The abutment surface 82 of the wedge 80
can be formed to abut against a joint edge portion 4b
which has a tongue 38 directed obliquely upwards for
joining an undercut tongue groove 36 formed at the op-
posite joint edge portion 4a of the floorboard with the
tongue 38 of a previously laid floorboard. Alternatively,
the abutment surface 82 of the wedge can be formed to
abut against a joint edge portion 4a, which has an un-
dercut groove 36, for joining a tongue 38 directed ob-
liquely upwards and formed at the opposite joint edge
portion 4b of the floorboard.
[0217] The tool described above can be used for me-
chanical joining of floorboards by lifting one floorboard
relative to another and joining and locking of mechanical
locking systems of the floorboards. The tool can also be
used for mechanical joining of such a floorboard with an-
other such floorboard by snapping together the mechan-
ical locking systems of the floorboards while the floor-
board is in its lifted state. Furthermore the tool can be
used so that the engaging surface 82 of the wedge is
made to abut against a joint edge portion 4b which has
a tongue 38 directed obliquely upwards for joining an
undercut groove 36 formed at the opposite joint edge
portion 4a of the floorboard with the tongue 38 of a pre-
viously laid floorboard. Alternatively the tool can be used
so that the engaging surface 82 of the wedge is made to
abut against a joint edge portion 4a which has an under-
cut groove 36, for joining a tongue 38 which is directed
obliquely upwards and formed at the opposite joint edge
portion 4b of the floorboard with the undercut groove 38
of a previously laid floorboard.
[0218] Fig. 53 shows that the boards 2a and 2b, after
being joined with adjoining boards along the long side
edge, can be displaced in the locked position in the di-
rection F2 so that joining of the other two sides can take
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place by a horizontal snapping together.
[0219] Snapping-in in the upwardly angled position can
take place of long sides as well as short sides. If the short
side of one board has first been joined, its long side can
also be snapped in the upwardly angled position by this
board with its locked short being angled up so that it takes
its snap angle. Subsequently, snapping-in takes place in
the upwardly angled position while at the same time dis-
placement in the locked position takes place along the
short side. After snapping-in, the board is angled down
and it is locked on both long side and short side.
[0220] Moreover, Figs 53 and 54, wherein fig. 54 does
not form part of the invention, describe a problem which
can arise in connection with snapping-in of two short
sides of two boards 2a and 2b which have already been
joined on their long sides with another first board 1. When
the floorboard 2a is to snap into the floorboard 2b, the
inner corner portions 91 and 92, closest to the long side
of the first board 1, are located in the same plane. This
is due to the fact that the two boards 2a and 2b on their
respective long sides are joined to the same floorboard
1. According to Fig. 54b, which shows the section C3-
C4, the tongue 38 cannot be inserted into the tongue
groove 36 to begin the downward bending of the lower
lip 40. In the outer corner portions 93, 94 on the other
long side, in the section C1-C2 shown in Fig. 54a, the
tongue 38 can be inserted into the groove 36 to begin
the downward bending of the lower lip 40 by the board
2b being automatically angled up corresponding to the
height of the locking element 8.
[0221] Thus the inventor has discovered that there can
be problems in connection with snapping-in of inner cor-
ner portions in lateral displacement in the same plane
and that these problems may cause a high snapping-in
resistance and a risk of cracking in the joint system. The
problem can be solved by a suitable joint design and
choice of materials which enable material deformation
bending in a plurality of joint portions.
[0222] When snapping-in such a specially designed
joint system, the following takes place. In lateral displace-
ment, the outer guiding parts 42, 68 of the tongue and
the upper lip coact and force the locking element 8 of the
tongue under the outer part of the upper lip 39. The
tongue bends downward and the upper lip bends upward.
This is indicated by arrows in Fig. 54b. The corner portion
92 in Fig. 53 is pressed upward by the lower lip 40 on
the long side of the board 2b being bent and the corner
portion 91 being pressed downward by the upper lip on
the long side of the board 2a being bent upward. The
joint system should be constructed so that the sum of
these four deformations is so great that the locking ele-
ment can slide along the upper lip and snap into the lock-
ing groove. It is known that it should be possible for the
tongue groove 36 to widen in connection with snapping-
in. However, it is not known that it may be an advantage
if the tongue, which normally should be rigid, should also
be designed so as to be able to bend in connection with
snapping-in. Such an embodiment is shown in Fig. 55.

A groove or the like 63 can be made at the upper and
inner part of the tongue inside the vertical plane VP. The
entire extent PB of the tongue from its inner part to its
outer part can be extended, and it can, for instance, be
made greater than half the floor thickness T.
[0223] Figs 56 and 57, showing embodiments not form-
ing part of the invention, show how the parts of the joint
system bend in connection with snapping-in at the inner
corner portion 91, 92 (Fig. 57) and the outer corner por-
tion 93, 94 (Fig. 56) of two floorboards 2a and 2b. To
simplify manufacture, it is required that only the thin lip
and the tongue bend. In practice, of course all parts that
are subjected to pressure will be compressed and bent
to a varying degree depending on thickness, bendability,
composition of materials etc.
[0224] Figs 56a and 57a, not forming part of the inven-
tion, show the position when the edges of the boards
come into contact with each other. The joint system is
constructed in such manner that even in this position, the
outermost tip of the tongue 38 will be located inside the
outer part of the lower lip 40. When the boards are moved
further towards each other, the tongue 38 in the inner
corner 91, 92 will press the board 2b upward according
to Figs 56b, 57b. The tongue will bend downward and
the board 2b at the outer corner 93, 94 will be angled
upward. Fig. 57c shows that the tongue 38 at the inner
corner 91, 92 will be bent downward. At the outer corner
93, 94 according to Fig. 56c, the tongue 38 is bent upward
and the lower lip 40 is bent downward. According to Figs
56d, 57d, this bending continues when the boards are
moved further towards each other, and now also the low-
er lip 40 is bent at the inner corner 91, 92 according to
Fig. 57d. Figs 56e, 57e show the snapped-in position.
Snapping-in can thus be facilitated significantly if the
tongue 38 is bendable and if the outer part of the tongue
38 is positioned inside the outer part of the lower lip 40
when tongue and groove come into contact with each
other as the boards are located in the same plane in
connection with snapping-in that takes place after the
floorboard has already been locked along its two other
sides.
[0225] Several variants can exist within the scope of
the invention. The inventor has manufactured and eval-
uated a large number of variants where the different parts
of the joint system have been manufactured with different
widths, lengths, thicknesses, angles and radii of a
number of different board materials and of homogeneous
plastic and wooden panels. All joint systems have been
tested in a position turned upside-down and with snap-
ping and angling of groove and tongue boards relative
to each other and with different combinations of the sys-
tems here described and also prior-art systems on long
side and short side. Locking systems have been manu-
factured where locking surfaces are also upper engaging
surfaces, where the tongue and groove have had a plu-
rality of locking elements and locking grooves, and where
also the lower lip and the lower part of the tongue have
been formed with horizontal locking means in the form
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of locking element and locking groove.

Claims

1. A flooring system comprising a plurality of floor-
boards (1, 1’) which are mechanically joinable at a
joint plane (VP), each of said floorboards (1, 1’) hav-
ing a core (30), a front side (2, 32), a rear side (34)
and opposite joint edge portions (4a, 4b), of which
one (4a) is formed as a tongue groove (36) which is
defined by upper and lower lips (39, 40) and has a
bottom end (48), and the other (4b) is formed as a
tongue (38) with an upwardly directed portion (8) at
its free outer end,
the tongue groove (36), seen from the joint plane
(VP), having the shape of an undercut groove (36)
with an opening, an inner portion (35) and an inner
locking surface (45), and
at least parts of the lower lip (40) being formed inte-
grally with the core (30) of the floorboard, and
the lower lip (40) extending to the joint plane (VP),
the tongue (38) having a locking surface (65) which
is formed to coact with the inner locking surface (45)
in the tongue groove (36) of an adjoining floorboard,
when two such floorboards (1, 1’) are mechanically
joined, so that their front sides (4a, 4b) are positioned
in the same surface plane (HP) and meet at the joint
plane (VP) directed perpendicular thereto,
the inner locking surface (45) of the tongue groove
(36) is formed on the upper lip (39) within the under-
cut portion (35) of the tongue groove for coaction
with the corresponding locking surface (65) of the
tongue (38), which locking surface is formed on the
upwardly directed portion (8) of the tongue (38) to
counteract pulling apart of two mechanically joined
boards in a direction (D2) perpendicular to the joint
plane (VP),
the lower lip (40) has a supporting surface (50) for
coaction with a corresponding supporting surface
(71) on the tongue (38) at a distance from the bottom
end (48) of the undercut groove, and the upper lip
(39) has a supporting surface (43) for coaction with
a corresponding supporting surface (64) on the
tongue (38), said supporting surfaces being intended
to coact to counteract a relative displacement of two
mechanically joined boards in a direction (D1) per-
pendicular to the surface plane (HP),the opposite
joint edge portions (4a, 4b) each have an upper joint
edge portion (41, 61) for coaction with each other
along at least a portion of the joint plane (VP),
all parts of the portions of the lower lip (40) which
are connected with the core, seen from the point (C)
where the surface plane (HP) and the joint plane
(VP) intersect, are located outside a plane (LP2)
which is located further away from said point than a
locking plane (LP1) which is parallel therewith and
which is tangent to the coacting locking surfaces (45,

65) of the tongue groove (36) and the tongue (38)
where said locking surfaces are most inclined rela-
tive to the surface plane (HP), and
the upper (39) and lower (40) lips and tongue (38)
of the joint edge portions (4a, 4b) are designed to
enable disconnection of two mechanically joined
floorboards by upward pivoting of one floorboard rel-
ative to the other about a pivoting centre (C) close
to a point of intersection between the surface plane
(HP) and the joint plane (VP) for disconnection of
the tongue (38) of one floorboard (1’) and the tongue
groove (36) of the other floorboard (1), and
characterised in that the tongue groove (36) and
the tongue (38) are configured to obtain a space in
the tongue groove (36) beyond and along the entire
extension of the outer end (69) of the tongue (38),
and
in that, when two adjoining floorboards are mechan-
ically joined, only the following surfaces engage:
the locking surface (65) of the tongue (38) engages
the inner locking surface (45) in the tongue groove
(36), the supporting surfaces (64, 71) of the tongue
(38) engage the supporting surfaces (43, 50) of the
lower and upper lips (39, 40), and the upper joint
edge surfaces (41, 61) engage each other.

2. A flooring system as claimed in claim 1,
characterised in that the upper (39) and lower lips
(40) and tongue (38) of the joint edge portions (4a,
4b) are designed to enable joining of two of said floor-
boards (1, 1’) by one of said floorboards, while the
two floorboards are essentially in contact with each
other, being pivoted downward relative to the other
about a pivoting centre (C) close to a point of inter-
section between the surface plane (HP) and the joint
plane (VP) for joining the tongue of one floorboard
with the tongue groove of the other floorboard.

3. A flooring system as claimed in claim 1 or 2,
characterised in that the undercut groove (36) and
the tongue (38) have such a design that one of said
floorboards (1’, 1) which is mechanically joined with
a similar board is displaceable in a direction (D3)
along the joint plane (VP).

4. A flooring system as claimed in claim 1, 2 or 3,
characterised in that the tongue (38) and the un-
dercut groove (36) are designed to enable connec-
tion and disconnection of one of said floorboards with
and from another of one of said floorboards by piv-
oting one floorboard relative to the other while main-
taining contact between the floorboards at a point
(C) on the joint edge portions of the floorboards close
to the intersection between the surface plane (HP)
and the joint plane (VP).

5. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the tongue (38)
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and the undercut groove (36) are designed to enable
connection and disconnection of floorboards by piv-
oting one of said floorboards relative to another while
maintaining contact between the boards at a point
on the joint edge portions of the floorboards close to
the intersection between the surface plane (HP) and
the joint plane (VP) without essential contact be-
tween the side of the tongue (38) facing away from
the surface plane (HP) and the lower lip.

6. A flooring system as claimed in any one of claims
1-4, characterised in that the tongue (38) and the
undercut groove (36) are designed to enable con-
nection and disconnection of said floorboards (1, 1’)
by pivoting one of said floorboards relative to another
while maintaining contact between the floorboards
at a point on the joint edge portions of the floorboards
close to the intersection between the surface plane
(HP) and the joint plane (VP) and in essentially line
contact between the sides of the tongue (38) facing
the surface plane (HP) and facing away from the
surface plane (HP) and the upper (39) and the lower
(40) lip respectively.

7. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the distance
between the locking plane (LP2) and the plane (LP1)
parallel therewith, outside which all parts of the por-
tions of the lower lip (40) which are connected with
the core (30) are located, is at least 10% of the thick-
ness (T) of the floorboard.

8. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the locking sur-
faces (45, 65) of the upper lip (39) and the tongue
(38) form an angle to the surface plane (HP) of below
90° but at least 20°.

9. A flooring system as claimed in claim 8,
characterised in that the locking surfaces (45, 65)
of the upper lip (39) and the tongue (38) form an
angle to the surface plane (HP) of at least 30°.

10. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the undercut
groove (36) and the tongue (38) are designed so that
the outer end (69) of the tongue (38) is located at a
distance from the undercut groove (36) along essen-
tially the entire distance from the locking surfaces
(45, 65), engaging each other, of the upper lip (39)
and the tongue (38) to the coacting supporting sur-
faces (50, 71) of the lower lip (40) and the tongue
(38).

11. A flooring system as claimed in claim 10,
characterised in that any surface portions with con-
tact between the outer end (69) of the tongue (38)
and the undercut groove (36) have a smaller extent

in the vertical plane than do the locking surfaces (45,
65) when two of said floorboards (1, 1’) are mechan-
ically joined.

12. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the edge por-
tions (4a, 4b) with their tongue (38) and tongue
groove (36) are designed so that when two of said
floorboards are joined there is surface contact be-
tween the edge portions (4a, 4b) along at most 30%
of the edge surface of the edge portion (4b) support-
ing the tongue, measured from the upper side of the
respective floorboard to its underside.

13. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the coacting
supporting surfaces (50, 71) of the tongue (38) and
the lower lip (40) are parallel with the surface plane
(HP) or directed at an angle thereto which is equal
to or smaller than a tangent to a circular arc which
is tangent to the supporting surfaces engaging each
other at a point closest to the bottom (48) of the un-
dercut groove and which has its centre at a point (C)
where the surface plane (HP) and the joint plane
(VP) intersect, seen in cross-section through the
floorboard.

14. A flooring system as claimed in claim 13,
characterised in that the coacting supporting sur-
face (50, 71) of the tongue (30) and the lower lip (40)
are set an angle of 0° to 30° to the surface plane (HP).

15. A flooring system as claimed in claim 14,
characterised in that the coacting supporting sur-
faces (50, 71) of the tongue (38) and the lower lip
(40) are set at an angle of at least 10° to the surface
plane (HP).

16. A flooring system as claimed in claim 14 or 15,
characterised in that the coacting supporting sur-
faces (50, 71) of the tongue (38) and the lower lip
(40) are set an angle of at most 20° to the surface
plane (HP).

17. A flooring system as claimed in claim 13,
characterised in that the coacting supporting sur-
faces (50, 71) of the tongue (38) and the lower lip
(40) are set at essentially the same angle to the sur-
face plane (HP) as a tangent to a circular arc which
is tangent to the supporting surfaces (50, 71) and
has its centre at the point where the surface plane
(HP) and the joint plane (VP) intersect, seen in cross-
section through the respective floorboard.

18. A flooring system as claimed in claim 13,
characterised in that the coacting supporting sur-
faces (50, 71) of the tongue (38) and the lower lip
(40) are set at a greater angle to the surface plane
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(HP) than a tangent to a circular arc which is tangent
to the supporting surfaces engaging each other at a
point closest to the bottom of the undercut groove
and which has its centre at a point where the surface
plane (HP) and the joint plane (VP) intersect.

19. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the supporting
surfaces (50, 71) of the tongue (38) and the lower
lip (40), which are designed for coaction, are set at
a smaller angle to the surface plane (HP) than are
the coacting locking surfaces of the upper lip (39)
and the tongue (38).

20. A flooring system as claimed in claim 19,
characterised in that the supporting surfaces of the
tongue (38) and the lower lip (40), which are de-
signed for coaction, are inclined in the same direction
but at a smaller angle to the surface plane (HP) than
are the coacting locking surfaces (50, 71) of the up-
per lip (39) and the tongue (38).

21. A flooring system as claimed in any one of claims
13-20, characterised in that the supporting surfac-
es (50, 71) form an at least 20° greater angle to the
surface plane (HP) than do the locking surfaces (45,
65).

22. A flooring system as claimed in any one of the pre-
ceding claims 1, characterised in that part of the
locking surface (45) of the upper lip (39) is located
closer to the bottom (48) of the tongue groove than
is part of the supporting surfaces (50, 71).

23. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the locking sur-
faces (45, 65) of the upper lip (39) and the tongue
(38) are essentially plane within at least the surface
portions which are intended to coact with each other
when two of said floorboards are joined.

24. A flooring system as claimed in claim 23, character-
ised in that the tongue (38) has a guiding surface
which is located outside the locking surface of the
tongue (38), seen from the joint plane (VP), and
which has a smaller angle to the surface plane than
does this locking surface.

25. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the upper lip
(39) has a guiding surface (42) which is located clos-
er to the opening of the tongue groove (36) than is
the locking surface (45) of the upper lip and which
has a smaller angle to the surface plane (HP) than
does the locking surface (45) of the upper lip.

26. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the lower lip

(40) ends at a distance beyond the joint plane (VP).

27. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that locking surface
(65) of the tongue (38) is arranged at a distance of
at least 0.1 times the thickness (T) of the respective
floorboard (1, 1’) from the tip (69) of the tongue (38).

28. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the vertical ex-
tent of the coacting locking surfaces (45, 65) is small-
er than half the vertical extent of the undercut (35)
seen from the joint plane (VP) and parallel with the
surface plane (HP).

29. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the locking sur-
faces (45, 65), seen in a vertical section through the
respective floorboard, have an extent which is at
most 10% of the thickness (T) of the respective floor-
board.

30. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the length of
the tongue (38), seen perpendicular away from the
joint plane (VP), is at least 0.3 times the thickness
(T) of the respective floorboard.

31. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the joint edge
portion (4b) supporting the tongue and/or the joint
edge portion (4a) supporting the tongue groove has/
have a recess (63) which is positioned above the
tongue and ends at a distance from the surface plane
(HP).

32. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the upper lip
(39) and the tongue (38) have contact surfaces (43,
64) which in their locked state coact with each other
and which are located within an area between the
joint plane (VP) and the locking surfaces (45, 65) of
the tongue (38) and the upper lip (39), which in their
locked state coact with each other.

33. A flooring system as claimed in claim 32,
characterised in that the contact surfaces (43, 64)
are essentially plane.

34. A flooring system as claimed in claim 32 or 33,
characterised in that the contact surfaces (43, 64)
are inclined upwards to the surface plane (HP) in the
direction towards the joint plane (VP).

35. A flooring system as claimed in claim 32 or 33, char-
acterised in that the contact surfaces (43, 64) are
essentially parallel with the surface plane (HP).
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36. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the lower lip
(40) of the tongue groove (36) is flexible.

37. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that it is formed as
a snap lock which is openable by upward angling of
one board (1’) relative to the other (1).

38. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that it is formed for
joining a previously laid one of said floorboards with
a new one of said floorboards by a pushing-together
motion essentially parallel with the surface plane
(HP) of the previously laid floorboard for snapping
together the parts of the locking system.

39. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the undercut
groove (36), seen in cross-section, has an outer
opening portion that tapers inwards in the shape of
a funnel.

40. A flooring system as claimed in claim 39, character-
ised in that the upper lip (39) has a bevel (42) at its
outer edge furthest away from the surface plane
(HP).

41. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the tongue,
seen in cross-section, has a tip (69) that tapers.

42. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the tongue
(38), seen in cross-section, has a split tip with an
upper (38a) and a lower (38b) tongue part.

43. A flooring system as claimed in claim 42, character-
ised in that the upper (38a) and lower (38b) tongue
parts of the tongue (38) are made of different mate-
rials having different material properties.

44. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the tongue
groove and tongue (38) are formed integrally with
the respective floorboard (1, 1’).

45. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the locking sur-
faces (45, 65) are set at a greater angle to surface
plane (HP) than a tangent to a circular arc which is
tangent to the locking surfaces (45, 65) which en-
gage each other at a point closest to the bottom (48)
of the undercut groove, and which has its centre at
the point where the surface plane (HP) and the joint
plane (VP) intersect.

46. A flooring system as claimed in any one of the pre-

ceding claims, characterised in that the upper lip
(39) is thicker than the lower lip (40).

47. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the minimum
thickness of the upper lip (39) adjacent to the under-
cut (35) is greater than the maximum thickness of
the lower lip (40) adjacent to the supporting surface
(50).

48. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the extent of
the supporting surfaces (50, 71) is at most 15% of
the thickness (T) of the respective floorboard.

49. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the vertical ex-
tent of the tongue groove (36) between the upper
(39) and the lower (40) lip, measured parallel with
the joint plane (VP) and at the outer end of the sup-
porting surface (43), is at least 30% of the thickness
(T) of the respective floorboard.

50. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the depth of
the tongue groove (36), measured from the joint
plane (VP), is at least 2% greater than the corre-
sponding extent of the tongue (38).

51. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the tongue (38)
has other material properties than the upper (39) or
the lower (40) lip.

52. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the upper lip
(39) is more rigid than the lower lip (40).

53. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the upper (39)
and lower (40) lips are made of materials with differ-
ent properties.

54. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the locking
system also comprises a second mechanical lock
which is formed of
a locking groove (14) which is formed on the under-
side of the joint edge portion (4b) supporting the
tongue (38) and extends parallel with the joint plane
(VP), and
a locking strip which is integrally attached to the joint
edge portion (4a) of the respective floorboard under
the tongue groove (36) and extends along essentially
the entire length of the joint edge portion and has a
locking component (6) which projects from the strip
and which, when two such floorboards are mechan-
ically joined, is received in the locking groove (14)
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of the adjoining floorboard (1’).

55. A flooring system as claimed in claim 54,
characterised in that the locking strip (6) projects
beyond the joint plane.

56. A flooring system as claimed in any one of the pre-
ceding claims, characterised in that it is formed in
a floorboard having a core of wood-fibre-based ma-
terial.

57. A flooring system as claimed in claim 51, character-
ised in that it is formed in a floorboard having a core
of wood.

58. A flooring system as claimed in claim 1, wherein,
when two adjoining floorboards are mechanically
joined, the engagement between the supporting sur-
face (50) of the lower lip (40) and the supporting sur-
face (71) of the tongue (38) extends to the joint plane
(VP).

Patentansprüche

1. Fußbodensystem, umfassend eine Vielzahl von
Fußbodenplatten (1, 1’), die an einer Verbindungs-
ebene (VP) verbunden werden können, wobei jede
der Fußbodenplatten (1, 1°) einen Kern (30), eine
Vorderseite (2, 32), eine Rückseite (34) und gegen-
überliegende Verbindungsrandabschnitte (4a, 4b)
hat, von denen der eine (4a) als Federnut (36) aus-
gebildet ist, die durch eine obere und eine untere
Lippe (39, 40) definiert ist und einen Nutgrund (48)
hat, und der andere (4b) als eine Feder (38) mit ei-
nem nach oben weisenden Abschnitt (8) an ihrem
freien äußeren Ende ausgebildet ist,
wobei die Federnut (36), von der Verbindungsebene
(VP) aus betrachtet, die Form einer hinterschnitte-
nen Nut (36) mit einer Öffnung, einem Innenab-
schnitt (35) und einer inneren Verriegelungsfläche
(45) hat, und
wenigstens Teile der unteren Lippe (40) integral mit
dem Kern (30) der Fußbodenplatte ausgebildet sind,
und
sich die untere Lippe (40) zu der Verbindungsebene
(VP) erstreckt,
die Feder (38) eine Verriegelungsfläche (65) hat, die
so ausgebildet ist, dass sie mit der inneren Verrie-
gelungsfläche (45) der Federnut (36) einer angren-
zenden Fußbodenplatte zusammenwirkt, wenn zwei
derartige Fußbodenplatten (1, 1’) mechanisch ver-
bunden sind, so dass ihre Vorderseiten (4a, 4b) in
derselben Oberflächenebene (HP) angeordnet sind
und sich an der Verbindungsebene (VP) treffen, die
senkrecht dazu verläuft,
die innere Verriegelungsfläche (45) der Federnut
(36) an der oberen Lippe (39) innerhalb des hinter-

schnittenen Abschnittes (35) der Federnut für die Zu-
sammenwirkung mit der entsprechenden Verriege-
lungsfläche (65) der Feder (38) ausgebildet ist, wo-
bei die Verriegelungsfläche an dem nach oben wei-
senden Abschnitt (8) der Feder (38) ausgebildet ist,
um einem Auseinanderziehen zweier mechanisch
verbundener Platten in einer Richtung (D2) entge-
genzuwirken, die senkrecht zu der Verbindungsebe-
ne (VP) ist,
die untere Lippe (40) eine Haltefläche (50) für ein
Zusammenwirken mit einer entsprechenden Halte-
fläche (71) an der Feder (38) in einem Abstand von
dem Nutgrund (48) der hinterschnittenen Nut hat und
die obere Lippe (39) eine Haltefläche (43) für ein
Zusammenwirken mit einer entsprechenden Halte-
fläche (64) an der Feder (38) hat, wobei die Halte-
flächen dazu bestimmt sind zusammenzuwirken, um
einer Relativverschiebung zweier mechanisch ver-
bundener Platten in einer Richtung (D1) senkrecht
zu der Oberflächenebene (HP) entgegenzuwirken,
und die gegenüberliegenden Verbindungsrandab-
schnitte (4a, 4b) jeweils einen oberen Verbindungs-
randabschnitt (41, 61) für das Zusammenwirken mit-
einander entlang wenigstens eines Abschnittes der
Verbindungsebene (VP) aufweisen,
sich sämtliche Teile der Abschnitte der unteren Lippe
(40), die mit dem Kern verbunden sind, von dem
Punkt (C) aus betrachtet, an dem sich die Oberflä-
chenebene (HP) und die Verbindungsebene (VP)
schneiden, außerhalb einer Ebene (LP2) befinden,
die von diesem Punkt weiter entfernt ist als eine Ver-
riegelungsebene (LP1), die parallel dazu verläuft
und die zusammenwirkenden Verriegelungsflächen
(45, 65) der Federnut (36) und der Feder (38) tan-
giert, wo die Verriegelungsflächen im Bezug auf die
Oberflächenebene (HP) am stärksten geneigt sind,
und
die obere (39) sowie die untere (40) Lippe und die
Feder (38) der Verbindungsrandabschnitte (4a, 4b)
derart beschaffen sind, dass eine Trennung von zwei
mechanisch verbundenen Fußbodenplatten durch
Aufwärtsschwenken einer Fußbodenplatte im Be-
zug zu dem anderen um ein Schwenkzentrum (C)
dicht an einem Schnittpunkt zwischen der Oberflä-
chenebene (HP) und der Verbindungsebene (VP)
ermöglicht ist, um die Feder (38) einer Fußboden-
platte (1’) und die Federnut (36) der anderen
Fußbodenplatte (1) voneinander zu trennen,
dadurch gekennzeichnet, dass die Federnut (36)
und die Feder (38) dazu eingerichtet sind, einen
Raum in der Federnut (36) entlang der gesamten
Ausdehnung des äußeren Endes (69) der Feder (38)
und darüber hinaus zu bilden, und
dadurch, dass wenn zwei aneinander grenzende
Fußbodenplatten mechanisch verbunden sind, le-
diglich die folgenden Oberflächen in Eingriff stehen:

die Verriegelungsfläche (65) der Feder (38)
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steht mit der inneren Verriegelungsfläche (45)
in der Federnut (36) in Eingriff, die Halteflächen
(64, 71) der Feder (38) stehen mit den Halteflä-
chen (43, 50) der unteren und oberen Lippe (39,
40) in Eingriff, und die oberen Verbindungsrand-
flächen (41, 61) stehen miteinander in Eingriff.

2. Fußbodensystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass die obere (39) und die untere
Lippe (40) sowie die Feder (38) der Verbindungs-
randabschnitte (4a, 4b) so beschaffen sind, dass sie
eine Verbindung von zwei der Fußbodenplatten (1,
1’), während die beiden Fußbodenplatten im wesent-
lichen in Kontakt miteinander sind, durch eine der
Fußbodenplatten ermöglichen, indem sie im Bezug
auf die andere um ein Schwenkzentrum (C) dicht an
einem Schnittpunkt zwischen der Oberflächenebe-
ne (HP) und der Verbindungsebene (VP) nach unten
geschwenkt wird, um die Feder einer Fußbodenplat-
te mit der Federnut der anderen Fußbodenplatte zu
verbinden.

3. Fußbodensystem nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass die hinterschnittene Nut (36)
und die Feder (38) derart beschaffen sind, dass eine
der Fußbodenplatten (1, 1’), die mit einer ähnlichen
Platte mechanisch verbunden ist, in einer Richtung
(D3) entlang der Verbindungsebene (VP) verscho-
ben werden kann.

4. Fußbodensystem nach Anspruch 1, 2 oder 3, da-
durch gekennzeichnet, dass die Feder (38) und
die hinterschnittene Nut (36) derart beschaffen sind,
dass sie ein Verbinden und ein Trennen einer der
Fußbodenplatten mit und von einer weiteren der
Fußbodenplatten durch Schwenken einer Fußbo-
denplatte im Bezug auf die andere ermöglichen,
während ein Kontakt zwischen den Fußbodenplat-
ten an einem Punkt (C) an den Verbindungsrandab-
schnitten der Fußbodenplatten in der Nähe des
Schnittpunktes zwischen der Oberflächenebene
(HP) und der Verbindungsebene (VP) erhalten
bleibt.

5. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Feder (38) und die hinterschnittene Nut (36) derart
beschaffen sind, dass sie ein Verbinden und ein
Trennen der Fußbodenplatten durch Schwenken ei-
ner der Fußbodenplatten im Bezug zu einer weiteren
gestatten, während ein Kontakt zwischen den Plat-
ten an einem Punkt auf den Verbindungsrandab-
schnitten der Fußbodenplatten in der Nähe des
Schnittpunktes zwischen der Oberflächenebene
(HP) und der Verbindungsebene (VP) erhalten
bleibt, ohne dass es einen wesentlichen Kontakt zwi-
schen der Seite der Feder (38), die der Oberflächen-
ebene (HP) abgewandt ist, und der unteren Lippe

gibt.

6. Fußbodensystem nach einem der Ansprüche 1 bis
4, dadurch gekennzeichnet, dass die Feder (38)
und die hinterschnittene Nut (36) derart beschaffen
sind, dass sie ein Verbinden und ein Trennen der
Fußbodenplatten (1, 1’) durch Schwenken einer der
Fußbodenplatten im Bezug auf eine weitere gestat-
ten, während ein Kontakt zwischen den Fußboden-
platten an einem Punkt auf den Verbindungsrand-
abschnitten der Fußbodenplatten in der Nähe des
Schnittpunktes zwischen der Oberflächenebene
(HP) und der Verbindungsebene (VP) erhalten bleibt
und im wesentlichen ein Linienkontakt zwischen den
Seiten der Feder (38), die der Oberflächenebene
(HP) zugewandt und der Oberflächenebene (HP)
abgewandt sind und der oberen (39) bzw. der unte-
ren Lippe (40) besteht.

7. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass der
Abstand zwischen der Verriegelungsebene (LP2)
und der dazu parallelen Ebene (LP1), außerhalb de-
rer sich sämtliche Teile der Abschnitte der unteren
Lippe (40) befinden, die mit dem Kern (30) verbun-
den sind, wenigstens 10% der Dicke (T) der Fußbo-
denplatte beträgt.

8. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Verriegelungsflächen (45, 65) der oberen Lippe (39)
und der Feder (38) einen Winkel von weniger als
90°, jedoch wenigstens 20° zu der Oberflächenebe-
ne (HP) bilden.

9. Fußbodensystem nach Anspruch 8, dadurch ge-
kennzeichnet, dass die Verriegelungsflächen (45,
65) der oberen Lippe (39) und der Feder (38) einen
Winkel mit der Oberflächenebene (HP) von wenig-
stens 30° bilden.

10. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
hinterschnittene Nut (36) und die Feder (38) derart
beschaffen sind, dass sich das äußere Ende (69)
der Feder (38) in einem Abstand von der hinter-
schnittenen Nut (36) entlang der im wesentlichen
vollständigen Distanz von den miteinander in Eingriff
stehenden Verriegelungsflächen (45, 65) der oberen
Lippe (39) und der Feder (38) bis zu den zusammen-
wirkenden Halteflächen (50, 71) der unteren Lippe
(40) und der Feder (38) befindet.

11. Fußbodensystem nach Anspruch 10, dadurch ge-
kennzeichnet, dass beliebige Oberflächenab-
schnitte, die sich zwischen dem äußeren Ende (69)
der Feder (38) und der hinterschnittenen Nut (36)
berühren, eine geringere Ausdehnung in der verti-
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kalen Ebene haben, als dies die Verriegelungsflä-
chen (45, 65) tun, wenn zwei der Fußbodenbretter
(1, 1’) mechanisch verbunden sind.

12. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Randabschnitte (4a, 4b) mit ihrer Feder (38) und Fe-
dernut (36) derart beschaffen sind, dass, wenn zwei
der Fußbodenplatten verbunden sind, es eine Ober-
flächenberührung zwischen den Randabschnitten
(4a, 4b) entlang wenigstens 30% der Randfläche des
Randabschnittes (4b) gibt, der die Feder hält, ge-
messen von der Oberseite der entsprechenden
Fußbodenplatte zu ihrer Unterseite.

13. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die zu-
sammenwirkenden Halteflächen (50, 71) der Feder
(38) und der unteren Lippe (40) parallel zu der Ober-
flächenebene (HP) sind oder einen Winkel zu dieser
einnehmen, der kleiner gleich einer Tangente zu ei-
nem Kreisbogen ist, der die Halteflächen, die mitein-
ander in Eingriff stehen, an einem Punkt tangiert, der
dem Grund (48) der hinterschnittenen Nut nächst-
gelegen ist, und sein Zentrum an einem Punkt (C)
hat, an dem sich die Oberflächenebene (HP) und die
Verbindungsebene (VP) schneiden, betrachtet im
Querschnitt durch die Fußbodenplatte.

14. Fußbodensystem nach Anspruch 13, dadurch ge-
kennzeichnet, dass die zusammenwirkenden Hal-
teflächen (50, 71) der Feder (30) und der unteren
Lippe (40) in einem Winkel von 0° bis 30° zu der
Oberflächenebene (HP) eingerichtet sind.

15. Fußbodensystem nach Anspruch 14, dadurch ge-
kennzeichnet, dass die zusammenwirkenden Hal-
teflächen (50, 71) der Feder (38) und der unteren
Lippe (40) in einem Winkel von wenigstens 10° zu
der Oberflächenebene (HP) eingerichtet sind.

16. Fußbodensystem nach Anspruch 14 oder 15, da-
durch gekennzeichnet, dass die zusammenwir-
kenden Halteflächen (50, 71) der Feder (38) und der
unteren Lippe (40) in einem Winkel von höchstens
20° zu der Oberflächenebene (HP) eingerichtet sind.

17. Fußbodensystem nach Anspruch 13, dadurch ge-
kennzeichnet, dass die zusammenwirkenden Hal-
teflächen (50, 71) der Feder (38) und der unteren
Lippe (40) im wesentlichen in demselben Winkel zu
der Oberflächenebene (HP) eingerichtet sind, wie
eine Tangente zu einem Kreisbogen, der die Halte-
flächen (50, 71) tangiert und sein Zentrum an dem
Punkt hat, an dem sich die Oberflächenebene (HP)
und die Verbindungsebene (VP) schneiden, be-
trachtet im Querschnitt durch die entsprechende
Fußbodenplatte.

18. Fußbodensystem nach Anspruch 13, dadurch ge-
kennzeichnet, dass die zusammenwirkenden Hal-
teflächen (50, 71) der Feder (38) und der unteren
Lippe (40) in einem größeren Winkel zu der Ober-
flächenebene (HP) eingerichtet sind, als eine Tan-
gente zu einem Kreisbogen, der die miteinander in
Eingriff stehenden Halteflächen an einem Punkt tan-
giert, der dem Grund der hinterschnittenen Nut
nächstgelegen ist, und sein Zentrum an einem Punkt
hat, an dem sich die Oberflächenebene (HP) und die
Verbindungsebene (VP) schneiden.

19. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Halteflächen (50, 71) der Feder (38) und der unteren
Lippe (40), die für ein Zusammenwirken bestimmt
sind, in einem kleineren Winkel zu der Oberflächen-
ebene (HP) eingerichtet sind, als dies die zusam-
menwirkenden Verriegelungsflächen der unteren
Lippe (39) und der Feder (38) sind.

20. Fußbodensystem nach Anspruch 19, dadurch ge-
kennzeichnet, dass die Halteflächen der Feder (38)
und der unteren Lippe (40), die für ein Zusammen-
wirken bestimmt sind, in derselben Richtung jedoch
in einem kleineren Winkel zu der Oberflächenebene
(HP) geneigt sind, als dies die zusammenwirkenden
Oberflächen (50, 71) der oberen Lippe (39) und der
Feder (38) sind.

21. Fußbodensystem nach einem der Ansprüche 13 bis
20, dadurch gekennzeichnet, dass die Halteflä-
chen (50, 71) einen wenigstens 20° größeren Winkel
zu der Oberflächenebene (HP) bilden, als dies die
Verriegelungsflächen (45, 65) tun.

22. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass ein
Teil der Verriegelungsfläche (45) der oberen Lippe
(39) dichter an dem Grund (48) der Federnut gelegen
ist, als dies ein Teil der Halteflächen (50, 71) ist.

23. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Verriegelungsflächen (45, 65) der oberen Lippe (39)
und der Feder (38) im wesentlichen eben innerhalb
wenigstens der Oberflächenabschnitte sind, die da-
zu bestimmt sind, miteinander zusammenzuwirken,
wenn zwei der Fußbodenplatten verbunden sind.

24. Fußbodensystem nach Anspruch 23, dadurch ge-
kennzeichnet, dass die Feder (38) eine Führungs-
fläche hat, die sich, von der Verbindungsebene (VP)
betrachtet, außerhalb der Verriegelungsfläche der
Feder (38) befindet und einen kleineren Winkel zu
der Oberflächenebene hat als diese Verriegelungs-
fläche.
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25. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
obere Lippe (39) eine Führungsfläche (42) hat, die
näher an der Öffnung der Federnut (36) gelegen ist
als die Verriegelungsfläche (45) der oberen Lippe,
und einen kleineren Winkel zu der Oberflächenebe-
ne (HP) hat als die Verriegelungsfläche (45) der obe-
ren Lippe.

26. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die un-
tere Lippe (40) in einem Abstand endet, der jenseits
der Verbindungsebene (VP) liegt.

27. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Verriegelungsfläche (65) der Feder (38) in einem Ab-
stand von wenigstens dem 0,1-Fachen der Dicke (T)
der entsprechenden Fußbodenplatte (1, 1’) von der
Spitze 69 der Feder (38) angeordnet ist.

28. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
vertikale Ausdehnung der zusammenwirkenden
Verriegelungsflächen (45, 65), von der Verbindungs-
ebene (VP) betrachtet, kleiner als die Hälfte der ver-
tikalen Ausdehnung der Hinterschneidung (35) und
parallel zu der Oberflächenebene (HP) ist.

29. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Verriegelungsflächen (45, 65), in vertikalem Schnitt
durch die entsprechende Fußbodenplatte betrach-
tet, eine Ausdehnung haben, die höchstens 10% der
Dicke (T) der entsprechenden Fußbodenplatte be-
trägt.

30. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Länge der Feder (38), senkrecht abgewandt von der
Verbindungsebene (VP) betrachtet, wenigstens das
0,3-Fache der Dicke (T) der entsprechenden
Fußbodenplatte beträgt.

31. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass der
Verbindungsrandabschnitt (4b), der die Feder hält,
und/oder der Verbindungsrandabschnitt (4a), der die
Federnut hält, eine Ausnehmung (63) hat/haben, die
über der Feder angeordnet ist und in einem Abstand
von der Oberflächenebene (HP) endet.

32. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
obere Lippe (39) und die Feder (38) Kontaktflächen
(43, 64) haben, die in ihrem verriegelten Zustand
miteinander zusammenwirken und sich in einem Be-
reich zwischen der Verbindungsebene (VP) und den

Verriegelungsflächen (45, 65) der Feder (38) und
der oberen Lippe (39) befinden, die in ihrem verrie-
gelten Zustand miteinander zusammenwirken.

33. Fußbodensystem nach Anspruch 32, dadurch ge-
kennzeichnet, dass die Kontaktflächen (43, 64) im
wesentlichen eben sind.

34. Fußbodensystem nach Anspruch 32 oder 33, da-
durch gekennzeichnet, dass die Kontaktflächen
(43, 64) nach oben zu der Oberflächenebene (HP)
in Richtung zur Verbindungsebene (VP) geneigt
sind.

35. Fußbodensystem nach Anspruch 32 oder 33, da-
durch gekennzeichnet, dass die Kontaktflächen
(43, 64) im wesentlichen parallel zu der Oberflächen-
ebene (HP) sind.

36. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die un-
tere Lippe (40) der Federnut (36) flexibel ist.

37. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass es als
Einrastverriegelung ausgebildet ist, die durch An-
winkeln einer Platte (1’) im Bezug auf eine andere
(1) nach oben geöffnet werden kann.

38. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass es
zum Verbinden einer zuvor verlegten der Fußboden-
platten mit einer neuen der Fußbodenplatten durch
eine Zusammenschiebbewegung im wesentlichen
parallel zu der Oberflächenebene (HP) der zuvor
verlegten Fußbodenplatte zum Zusammenrasten
der Teile des Verriegelungssystems ausgebildet ist.

39. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
hinterschnittene Nut (36), im Querschnitt betrachtet,
einen äußeren Öffnungsabschnitt hat, der sich nach
innen trichterförmig verjüngt.

40. Fußbodensystem nach Anspruch 39, dadurch ge-
kennzeichnet, dass die obere Lippe (39) eine Fase
(42) an ihrem Außenrand hat, der am weitesten von
der Oberflächenebene (HP) entfernt ist.

41. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Feder, im Querschnitt betrachtet, eine Spitze (69)
hat, die sich verjüngt.

42. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Feder (38), im Querschnitt betrachtet, eine geteilte
Spitze mit einem oberen (38a) und einem unteren

67 68 



EP 1 903 158 B1

36

5

10

15

20

25

30

35

40

45

50

55

(38b) Federteil hat.

43. Fußbodensystem nach Anspruch 42, dadurch ge-
kennzeichnet, dass der obere (38a) und der untere
(38b) Federteil der Feder (38) aus unterschiedlichen
Materialien gefertigt sind, die unterschiedliche Ma-
terialeigenschaften haben.

44. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Federnut und die Feder (38) integral mit der entspre-
chenden Fußbodenplatte (1, 1’) ausgebindet sind.

45. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Verriegelungsflächen (45, 65) in einem größeren
Winkel zu der Oberflächenebene (HP) eingerichtet
sind, als eine Tangente zu einem Kreisbogen, der
die miteinander in Eingriff stehenden Verriegelungs-
flächen (45, 65) an einem Punkt tangiert, der dem
Grund (48) der hinterschnittenen Nut nächstgelegen
ist und sein Zentrum an dem Punkt hat, an dem sich
die Oberflächenebene (HP) und die Verbindungs-
ebene (VP) schneiden.

46. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
obere Lippe (39) dicker ist als die untere Lippe (40).

47. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die mi-
nimale Dicke der oberen Lippe (39) benachbart der
Hinterschneidung (35) größer ist als die maximale
Dicke der unteren Lippe (40) benachbart der Halte-
fläche (50).

48. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Ausdehnung der Halteflächen (50, 71) höchstens
15% der Dicke (T) der entsprechenden Fußboden-
platte beträgt.

49. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
vertikale Ausdehnung der Federnut (36) zwischen
der oberen (39) und der unteren Lippe (40), parallel
zu der Verbindungsebene (VP) und dem äußeren
Ende der Haltefläche (43) gemessen, wenigstens
30% der Dicke (T) der entsprechenden Fußboden-
platte beträgt.

50. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Tiefe der Federnut (36), von der Verbindungsfläche
(VP) gemessen, wenigstens 2% größer ist als die
entsprechende Ausdehnung der Feder (38).

51. Fußbodensystem nach einem der vorhergehenden

Ansprüche, dadurch gekennzeichnet, dass die
Feder (38) andere Materialeigenschaften hat als die
obere (39) oder die untere (40) Lippe.

52. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
obere Lippe (39) starrer ist als die untere Lippe (40).

53. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
obere (39) und die untere (40) Lippe aus Materialien
mit unterschiedlichen Eigenschaften bestehen.

54. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass das
Verriegelungssystem zudem eine zweite mechani-
sche Verriegelung umfasst, die besteht aus
einer Verriegelungsnut (14), die auf der Unterseite
des Verbindungsrandabschnittes (4b) ausgebildet
ist, der die Feder (38) hält, und sich parallel zu der
Verbindungsebene (VP) erstreckt, und
einem Verriegelungsstreifen, der integral an dem
Verbindungsrandabschnitt (4a) der entsprechenden
Fußbodenplatte unter der Federnut (36) ausgebildet
ist und sich entlang im wesentlichen der gesamten
Länge des Verbindungsrandabschnittes erstreckt
und über eine Verriegelungskomponente (6) verfügt,
die von dem Streifen hervorragt, und die, wenn zwei
Fußbodenplatten mechanisch verbunden sind, in
der Verriegelungsnut (14) der angrenzenden
Fußbodenplatte (1’) aufgenommen ist.

55. Fußbodensystem nach Anspruch 54, dadurch ge-
kennzeichnet, dass der Verriegelungsstreifen (6)
über die Verbindungsebene hinausragt.

56. Fußbodensystem nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass es in
einer Fußbodenplatte ausgebildet ist, die einen Kern
aus einem Material auf Holzfaserbasis hat.

57. Fußbodensystem nach Anspruch 51, dadurch ge-
kennzeichnet, dass es in einer Fußbodenplatte
ausgebildet ist, die einen Kern aus Holz hat.

58. Fußbodensystem nach Anspruch 1, bei dem sich,
wenn zwei aneinander grenzende Fußbodenplatten
mechanisch verbunden sind, der Eingriff zwischen
der Haltefläche (50) der unteren Lippe (40) und der
Haltefläche (71) der Feder (38) zu der Verbindungs-
ebene (VP) erstreckt.

Revendications

1. Système de revêtement de sol comprenant une plu-
ralité de lames de plancher (1, 1’) qui peuvent être
raccordées mécaniquement au niveau d’un plan de
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joint (VP), chacune desdites lames de plancher (1,
1’) comprenant un coeur (30), un côté avant (2, 32),
un côté arrière (34) et des sections de bord de joint
opposées (4a, 4b), l’une des parties de bord (4a)
étant réalisée sous la forme d’une rainure de lan-
guette (36) qui est définie par des lèvres supérieure
et inférieure (39, 40) et possède une extrémité infé-
rieure (48), et l’autre partie de bord (4b) étant réalisée
sous la forme d’une languette (38) ayant une section
orientée à la verticale (8) au niveau de son extrémité
extérieure libre,
la rainure de languette (36), quand on la regarde
depuis le plan de joint (VP), ayant la forme d’une
rainure en contre-dépouille (36) avec une ouverture,
une section intérieure (35) et une surface de blocage
intérieure (45), et
au moins des parties de la lèvre inférieure (40) étant
formées d’un seul tenant avec le coeur (30) de la
lame de plancher, et
la lèvre inférieure (40) s’étendant vers le plan de joint
(VP),
la languette (38) ayant une surface de blocage (65)
qui est formée de façon à coagir avec la surface de
blocage intérieure (45) à l’intérieur de la rainure de
languette (36) d’une lame de plancher adjacente,
quand deux de ces lames de plancher (1, 1’) sont
raccordées mécaniquement, de sorte que leurs cô-
tés avant (4a, 4b) sont disposés sur le même plan
de surface (HP) et se rejoignent au niveau du plan
de joint (VP) orienté perpendiculairement à eux,
la surface de blocage intérieure (45) de la rainure de
languette (36) est formée sur la lèvre supérieure (39)
à l’intérieur de la section en contre-dépouille (35) de
la rainure de languette en vue d’une coaction avec
la surface de blocage correspondante (65) de la lan-
guette (38), laquelle surface de blocage est formée
sur la section orientée à la verticale (8) de la languet-
te (38) dans le but de contrecarrer l’éloignement et
la séparation de deux lames raccordées mécanique-
ment dans une direction (D2) perpendiculaire au
plan de joint (VP),
la lèvre inférieure (40) a une surface de support (50)
en vue d’une coaction avec une surface de support
correspondante (71) sur la languette (38) à une dis-
tance par rapport à l’extrémité inférieure (48) de la
rainure en contre-dépouille, et la lèvre supérieure
(39) a une surface de support (43) en vue d’une coac-
tion avec une surface de support correspondante
(64) sur la languette (38), lesdites surfaces de sup-
port étant prévues pour coagir dans le but de con-
trecarrer un déplacement relatif de deux lames rac-
cordées mécaniquement dans une direction (D1)
perpendiculaire au plan de surface (HP), les sections
de bord de joint opposées (4a, 4b) ont chacune une
section de bord de joint supérieure (41, 61) en vue
d’une coaction l’une avec l’autre le long d’au moins
une section du plan de joint (VP),
toutes les parties des sections de la lèvre inférieure

(40) qui sont raccordées avec le coeur, quand on
regarde depuis le point (C) où le plan de surface
(HP) et le plan de joint (VP) se coupent, sont placées
à l’extérieur d’un plan (LP2) qui est placé plus loin
par rapport au dit point qu’un plan de blocage (LP1)
qui est parallèle à celui-ci et qui est tangent aux sur-
faces de blocage coagissantes (45, 65) de la rainure
de languette (36) et de la languette (38), lesdites
surfaces de blocage étant inclinées au maximum par
rapport au plan de surface (HP), et
les lèvres supérieure (39) et inférieure (40) et la lan-
guette (38) des sections de bord de joint (4a, 4b)
sont conçues de sorte à permettre un détachement
de deux lames de plancher raccordées mécanique-
ment par un pivotement de l’une des lames de plan-
cher vers le haut par rapport à l’autre lame de plan-
cher autour d’un centre de pivotement (C) proche
d’un point d’intersection entre le plan de surface (HP)
et le plan de joint (VP) dans le but de détacher la
languette (38) d’une lame de plancher (1’) de la rai-
nure de languette (36) de l’autre lame de plancher
(1), et
caractérisé en ce que la rainure de languette (36)
et la languette (38) sont configurées de façon à ob-
tenir un espace à l’intérieur de la rainure de languette
(36) au-delà et le long de la totalité du prolongement
de l’extrémité extérieure (69) de la languette (38), et
en ce que, quand deux lames de plancher adjacen-
tes sont raccordées mécaniquement, seules les sur-
faces suivantes exécutent une mise en prise :

la surface de blocage (65) de la languette (38)
met en prise la surface de blocage intérieure
(45) dans la rainure de languette (36), les sur-
faces de support (64, 71) de la languette (38)
mettent en prise les surfaces de support (43, 50)
des lèvres inférieure et supérieure (39, 40), et
les surfaces de bord de joint supérieures (41,
61) se mettent en prise l’une avec l’autre.

2. Système de revêtement de sol selon la revendication
1,
caractérisé en ce que les lèvres inférieure (39) et
supérieure (40) et la languette (38) des sections de
bord de joint (4a, 4b) sont conçues de sorte à per-
mettre un raccordement de deux desdites lames de
plancher (1, 1’) par l’une desdites lames de plancher,
tandis que les deux lames de plancher sont sensi-
blement en contact l’une avec l’autre, par un pivote-
ment vers le bas de l’une des lames par rapport à
l’autre autour d’un centre de pivotement (C) proche
d’un point d’intersection entre le plan de surface (HP)
et le plan de joint (VP) dans le but de raccorder la
languette d’une lame de plancher et la rainure de
languette de l’autre lame de plancher.

3. Système de revêtement de sol selon la revendication
1 ou 2,
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caractérisé en ce que la rainure en contre-dépouille
(36) et la languette (38) ont une conception telle que
l’une desdites lames de plancher (1’, 1) qui est rac-
cordée mécaniquement à une lame similaire peut
être déplacée dans une direction (D3) le long du plan
de joint (VP).

4. Système de revêtement de sol selon la revendication
1, 2 ou 3, caractérisé en ce que la languette (38)
et la rainure en contre-dépouille (36) sont conçues
de sorte à permettre un raccordement de l’une des-
dites lames de plancher à une autre desdites lames
de plancher, et un détachement de l’une desdites
lames de plancher d’une autre desdites lames de
plancher, par un pivotement de l’une des lames de
plancher par rapport à l’autre tout en maintenant un
contact entre les lames de plancher en un point (C)
sur les sections de bord de joint des lames de plan-
cher proche de l’intersection entre le plan de surface
(HP) et le plan de joint (VP).

5. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la languette (38) et la rainure en contre-
dépouille (36) sont conçues de sorte à permettre un
raccordement et un détachement des lames de plan-
cher par un pivotement de l’une desdites lames de
plancher par rapport à une autre tout en maintenant
un contact entre les lames de plancher en un point
sur les sections de bord de joint des lames de plan-
cher proche de l’intersection entre le plan de surface
(HP) et le plan de joint (VP) sans un contact sensible
entre le côté de la languette (38) qui est dirigé à
l’opposé du plan de surface (HP) et la lèvre inférieu-
re.

6. Système de revêtement de sol selon l’une quelcon-
que des revendications 1 à 4, caractérisé en ce que
la languette (38) et la rainure en contre-dépouille (36)
sont conçues de sorte à permettre un raccordement
et un détachement desdites lames de plancher (1,
1’) par un pivotement de l’une desdites lames de
plancher par rapport à une autre tout en maintenant
un contact entre les lames de plancher en un point
sur les sections de bord de joint des lames de plan-
cher proche de l’intersection entre le plan de surface
(HP) et le plan de joint (VP) et avec un contact sen-
siblement aligné entre les côtés de la languette (38)
qui sont dirigés vers le plan de surface (HP) et ceux
qui sont dirigés à l’opposé du plan de surface (HP)
et les lèvres supérieure (39) et inférieure (40) res-
pectivement.

7. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la distance entre le plan de blocage (LP2)
et le plan (LP1) parallèle à celui-ci, distance à l’ex-
térieur de laquelle se trouvent toutes les parties des

sections de la lèvre inférieure (40) qui sont raccor-
dées au coeur (30), est égale à au moins 10 % de
l’épaisseur (T) de la lame de plancher.

8. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que les surfaces de blocage (45, 65) de la
lèvre supérieure (39) et de la languette (38) forment
un angle de moins de 90° mais d’au moins 20° par
rapport au plan de surface (HP).

9. Système de revêtement de sol selon la revendication
8,
caractérisé en ce que les surfaces de blocage (45,
65) de la lèvre supérieure (39) et de la languette (38)
forment un angle d’au moins 30° par rapport au plan
de surface (HP).

10. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la rainure en contre-dépouille (36) et la
languette (38) sont conçues de telle sorte que l’ex-
trémité extérieure (69) de la languette (38) est placée
à une distance de la rainure en contre-dépouille (36)
sur sensiblement la totalité de la distance depuis les
surfaces de blocage (45, 65), les mettant en prise
l’une avec l’autre, de la lèvre supérieure (39) et de
la languette (38) jusqu’aux surfaces de support coa-
gissantes (50, 71) de la lèvre inférieure (40) et de la
languette (38).

11. Système de revêtement de sol selon la revendication
10,
caractérisé en ce que n’importe quelles sections
de surface qui sont en contact entre extrémité exté-
rieure (69) de la languette (38) et la rainure en contre-
dépouille (36) ont un prolongement plus réduit sur
le plan vertical que le prolongement des surfaces de
blocage (45, 65) quand deux desdites lames de plan-
cher (1, 1’) sont raccordées mécaniquement.

12. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que les sections de bord (4a, 4b), avec leur
languette (38) et leur rainure de languette (36), sont
conçues de telle sorte que, quand deux desdites la-
mes de plancher sont raccordées, un contact de sur-
face se forme entre les sections de bord (4a, 4b) le
long de 30 % maximum de la surface de bord de la
section de bord (4b) qui supporte la languette, la
mesure étant prise depuis le côté supérieur de la
lame de plancher respective jusqu’à son côté infé-
rieur.

13. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que les surfaces de support coagissantes (50,
71) de la languette (38) et de la lèvre inférieure (40)
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sont parallèles au plan de surface (HP) ou sont orien-
tées à un angle par rapport à celui-ci qui est égal ou
inférieur à une tangente par rapport à un arc circu-
laire qui est tangent aux surfaces de support qui se
mettent en prise les unes avec les autres en un point
le plus proche du bas (48) de la rainure en contre-
dépouille et qui a son centre en un point (C) où le
plan de surface (HP) et le plan de joint (VP) se cou-
pent, quand on regarde en coupe transversale à tra-
vers la lame de plancher.

14. Système de revêtement de sol selon la revendication
13,
caractérisé en ce que les surfaces de support coa-
gissantes (50, 71) de la languette (30) et de la lèvre
inférieure (40) sont définies à un angle de 0° à 30°
par rapport au plan de surface (HP).

15. Système de revêtement de sol selon la revendication
14,
caractérisé en ce que les surfaces de support coa-
gissantes (50, 71) de la languette (38) et de la lèvre
inférieure (40) sont définies à un angle d’au moins
10° par rapport au plan de surface (HP).

16. Système de revêtement de sol selon la revendication
14 ou 15, caractérisé en ce que les surfaces de
support coagissantes (50, 71) de la languette (38)
et de la lèvre inférieure (40) sont définies à un angle
de 20° au maximum par rapport au plan de surface
(HP).

17. Système de revêtement de sol selon la revendication
13,
caractérisé en ce que les surfaces de support coa-
gissantes (50, 71) de la languette (38) et de la lèvre
inférieure (40) sont définies sensiblement au même
angle par rapport au plan de surface (HP) qu’une
tangente par rapport à un arc circulaire qui est tan-
gent aux surfaces de support (50, 71) et qui a son
centre au point où le plan de surface (HP) et le plan
de joint (VP) se coupent, quand on regarde en coupe
transversale à travers la lame de plancher.

18. Système de revêtement de sol selon la revendication
13,
caractérisé en ce que les surfaces de support coa-
gissantes (50, 71) de la languette (38) et de la lèvre
inférieure (40) sont définies à un angle plus grand
par rapport au plan de surface (HP) qu’une tangente
par rapport à un arc circulaire qui est tangent aux
surfaces de support qui se mettent en prise les unes
avec les autres en un point le plus proche du bas de
la rainure en contre-dépouille et qui a son centre en
un point où le plan de surface (HP) et le plan de joint
(VP) se coupent.

19. Système de revêtement de sol selon l’une quelcon-

que des revendications précédentes, caractérisé
en ce que les surfaces de support (50, 71) de la
languette (38) et de la lèvre inférieure (40), qui sont
conçues en vue d’une coaction, sont définies à un
angle plus petit par rapport au plan de surface (HP)
que ne le sont les surfaces de blocage coagissantes
de la lèvre supérieure (39) et de la languette (38).

20. Système de revêtement de sol selon la revendication
19,
caractérisé en ce que les surfaces de support de
la languette (38) et de la lèvre inférieure (40), qui
sont conçues en vue d’une coaction, sont inclinées
dans la même direction mais à un angle plus petit
par rapport au plan de surface (HP) que ne le sont
les surfaces de blocage coagissantes (50, 71) de la
lèvre supérieure (39) et de la languette (38).

21. Système de revêtement de sol selon l’une quelcon-
que des revendications 13 à 20, caractérisé en ce
que les surfaces de support (50, 71) forment un an-
gle d’au moins 20° plus grand par rapport au plan
de surface (HP) que ne le forment les surfaces de
blocage (45, 65).

22. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce qu’une partie de la surface de blocage (45)
de la lèvre supérieure (39) est placée plus près du
bas (48) de la rainure de languette que ne l’est une
partie des surfaces de support (50, 71).

23. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que les surfaces de blocage (45, 65) de la
lèvre supérieure (39) et de la languette (38) sont sen-
siblement planes à l’intérieur d’au moins les sections
de surface qui sont prévues pour coagir les unes
avec les autres quand deux desdites lames de plan-
cher sont raccordées.

24. Système de revêtement de sol selon la revendication
23,
caractérisé en ce que la languette (38) a une sur-
face de guidage qui est placée à l’extérieur de la
surface de blocage de la languette (38), quand on
regarde depuis le plan de joint (VP), et qui a un angle
plus petit par rapport au plan de surface que n’en a
cette surface de blocage.

25. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la lèvre supérieure (39) a une surface de
guidage (42) qui est placée plus près de l’ouverture
de la rainure de languette (36) que ne l’est la surface
de blocage (45) de la lèvre supérieure et qui a un
angle plus petit par rapport au plan de surface (HP)
que n’en a la surface de blocage (45) de la lèvre
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supérieure.

26. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la lèvre inférieure (40) se termine à une
distance qui va au-delà du plan de joint (VP).

27. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la surface de blocage (65) de la languette
(38) se trouve à une distance d’au moins 0,1 fois
l’épaisseur (T) de la lame de plancher respective (1,
1’) par rapport à la pointe (69) de la languette (38).

28. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que le prolongement vertical des surfaces de
blocage coagissantes (45, 65) est inférieur à une
moitié du prolongement vertical de la contre-dé-
pouille (35), quand on regarde depuis le plan de joint
(VP), et parallèle au plan de surface (HP).

29. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que les surfaces de blocage (45, 65), quand
on les regarde en section transversale verticale à
travers la lame de plancher respective, ont un pro-
longement qui est égal à au moins 10 % de l’épais-
seur (T) de la lame de plancher respective.

30. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la longueur de la languette (38), quand
on regarde perpendiculairement en s’éloignant du
plan de joint (VP), est égale à au moins 0,3 fois
l’épaisseur (T) de la lame de plancher respective.

31. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la section de bord de joint (4b) qui sup-
porte la languette ou la section de bord de joint (4a)
qui supporte la rainure de languette ont un renfon-
cement (63) qui se trouve au-dessus de la languette
et qui se termine à une distance par rapport au plan
de surface (HP).

32. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la lèvre supérieure (39) et la languette
(38) ont des surfaces de contact (43, 64) qui, dans
leur état verrouillé, coagissent les unes avec les
autres et qui sont placées à l’intérieur d’une zone
entre le plan de joint (VP) et les surfaces de blocage
(45, 65) de la languette (38) et de la lèvre supérieure
(39) qui, dans leur état verrouillé, coagissent les
unes avec les autres.

33. Système de revêtement de sol selon la revendication

32,
caractérisé en ce que les surfaces de contact (43,
64) sont sensiblement planes.

34. Système de revêtement de sol selon la revendication
32 ou 33,
caractérisé en ce que les surfaces de contact (43,
64) sont inclinées vers le haut par rapport au plan
de surface (HP), dans la direction orientée vers le
plan de joint (VP).

35. Système de revêtement de sol selon la revendication
32 ou 33,
caractérisé en ce que les surfaces de contact (43,
64) sont sensiblement parallèles au plan de surface
(HP).

36. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la lèvre inférieure (40) de la rainure de
languette (36) est flexible.

37. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce qu’il est formé en tant qu’un système de blo-
cage à débranchement rapide qui peut être ouvert
en inclinant l’une des lames de plancher (1’) à un
angle vertical par rapport à l’autre (1).

38. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce qu’il est formé de sorte à raccorder une des-
dites lames de plancher préalablement posée à une
nouvelle desdites lames de plancher selon un mou-
vement de poussée conjointe essentiellement paral-
lèle au plan de surface (HP) de la lame de plancher
préalablement posée, dans le but de bloquer ensem-
ble les parties du système de blocage.

39. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la rainure en contre-dépouille (36), quand
on la regarde en coupe transversale, a une section
d’ouverture extérieure qui s’amenuise vers l’intérieur
pour prendre la forme d’un entonnoir.

40. Système de revêtement de sol selon la revendication
39,
caractérisé en ce que la lèvre supérieure (39) est
biseautée (42) au niveau de son bord extérieur, à
l’endroit le plus éloigné du plan de surface (HP).

41. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la languette, quand on la regarde en cou-
pe transversale, a sa pointe (69) qui s’amenuise jus-
qu’à forer un cône.
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42. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la languette (38), quand on la regarde en
coupe transversale, a une pointe partagée avec une
partie de languette supérieure (38a) et une partie de
languette inférieure (38b).

43. Système de revêtement de sol selon la revendication
42,
caractérisé en ce que les parties de languette su-
périeure (38a) et inférieure (38b) de la languette (38)
sont faites en des matériaux différents qui ont des
propriétés de matériau différentes.

44. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la rainure de languette et la languette (38)
sont formées d’un seul tenant avec la lame de plan-
cher respective (1, 1’).

45. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que les surfaces de blocage (45, 65) sont dé-
finies à un angle plus grand par rapport à un plan de
surface (HP) qu’une tangente par rapport à un arc
circulaire qui est tangent aux surfaces de blocage
(45, 65) qui se mettent en prise les unes avec les
autres en un point le plus proche du bas (48) de la
rainure en contre-dépouille et qui a son centre en un
point où le plan de surface (HP) et le plan de joint
(VP) se coupent.

46. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la lèvre supérieure (39) est plus épaisse
que la lèvre inférieure (40).

47. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que l’épaisseur minimale de la lèvre supérieu-
re (39) adjacente à la contre-dépouille (35) est plus
élevée que l’épaisseur maximale de la lèvre inférieu-
re (40) adjacente à la surface de support (50).

48. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que le prolongement des surfaces de support
(50, 71) correspond au maximum à 15 % de l’épais-
seur (T) de la lame de plancher respective.

49. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que le prolongement vertical de la rainure de
languette (36) entre la lèvre supérieure (39) et la
lèvre inférieure (40), mesurée parallèlement au plan
de joint (VP) et à l’extrémité extérieure de la surface
de support (43), est égale à au moins 30 % de l’épais-
seur (T) de la lame de plancher respective.

50. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la profondeur de la rainure de languette
(36), mesurée à partir du plan de joint (VP), est au
moins 2 % plus grande que le prolongement corres-
pondant de la languette (38).

51. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la languette (38) a d’autres propriétés de
matériau que la lèvre supérieure (39) ou la lèvre in-
férieure (40).

52. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que la lèvre supérieure (39) est plus rigide
que la lèvre inférieure (40).

53. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que les lèvres supérieure (39) et inférieure
(40) sont faites en des matériaux qui ont des pro-
priétés différentes.

54. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce que le système de blocage comprend d’autre
part un second dispositif de blocage mécanique qui
comprend
une rainure de blocage (14) qui est formée sur le
côté inférieur de la section de bord de joint (4b) qui
supporte la languette (38) et se prolonge parallèle-
ment au plan de joint (VP), et
une bande de blocage qui est fixée d’un seul tenant
à la section de bord de joint (4a) de la lame de plan-
cher respective, sous la rainure de languette (36),
et qui se prolonge sensiblement sur la totalité de la
longueur de la section de bord de joint et qui a un
élément de blocage (6) qui se projette à partir de la
bande et qui, quand deux de ces lames de plancher
sont raccordées mécaniquement, est reçue dans la
rainure de blocage (14) de la lame de plancher ad-
jacente (1’).

55. Système de revêtement de sol selon la revendication
54,
caractérisé en ce que la bande de blocage (6) se
projette au-delà du plan de joint.

56. Système de revêtement de sol selon l’une quelcon-
que des revendications précédentes, caractérisé
en ce qu’il est formé dans une lame de plancher
ayant un coeur fait en un matériau à base de fibres
de bois.

57. Système de revêtement de sol selon la revendication
51, caractérisé en ce qu’il est formé dans une lame
de plancher ayant un coeur fait de bois.
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58. Système de revêtement de sol selon la revendication
1, dans lequel, quand deux lames de plancher ad-
jacentes sont raccordées mécaniquement, la mise
en prise entre la surface de support (50) de la lèvre
inférieure (40) et la surface de support (71) de la
languette (38) se prolonge vers le plan de joint (VP).
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