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Description

[0001] The presentinvention relates to a flooring sys-
tem for mechanical joining of floorboards and floor-
boards.

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 onlongside as wellas 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-
phasis ed 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 ifitis 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] Foroptimalfunction, forinstance 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
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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 atits free outerend. 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
thattheirfront sides are located in the same surface plane
(HP) and meet at a joint plane (VP) directed perpendic-
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ular thereto. This technique is disclosed in, inter alia WO
9627721, DE-A-1212275 and JP 3169967, 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 1-10 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] Inthe 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 presentinvention 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 exist in the joining, disconnection and production of
such floorboards. The core of the floorboard need not,
but is preferably, made of a uniform material. The strip,
however, is always integrated with the board, i.e. it should
be formed on the board or be factory-mounted.

[0017] Inknown embodiments according to the above-
mentioned WO 9426999 and WO 9966151, the width of
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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 inits 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] Whenanew 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
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boards 1, 1’ are certainly locked in the D1 direction as
well as the D2 direction along their long side edge por-
tions 4a, 4b, but the boards 1, 1’ can be displaced relative
to each otherin 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-
ement8’ andinthe locking groove 14’ engage each other.
[0025] By repeating the operations shown in Figs 1a-
¢ 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-
ementand 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 aplay 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
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methods:

> Angling of long side and snapping in of short side.
> Snapping in oflong side - snapping in of short side.
> 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 marketin 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
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] One more known design of mechanical locking
systems for boards is shown in GB-A-1430423 and Figs
5a-5b 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.

[0031] WO 9747834 discloses floorboards with differ-
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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.

[0032] Some of the boards that are disclosed in WO
9747834 and that have been designed for connection
and dismounting either by an angular motion or by snap-
ping together (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 complementarily formed portion on
the opposite edge of the board, so that two similar boards
can be joined. A common feature 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 sur-
faces 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 ma-
terial waste also within the joint edge portion where the
groove is formed.

[0033] 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 5a-b in the accompa-
nying drawings) and JP 3169967 (Figs 7a-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 easy dismounting of
the floorboards. Moreover, in these systemsiitis not pos-
sible to use high locking angles so as to reduce the risk
of pulling apart. Also the joint geometry is disadvanta-
geous with regard to snapping-in, which requires a con-
siderable degree of material deformation, and with regard
to manufacturing tolerances where large surface portions
must be accurately adjusted to each other. These large
surface portions which are in contact with each other also
make a displacement of the floorboards relative to each
other in the locked position difficult.

[0034] Another known system is disclosed in DE-A-
1212275 and shown in Figs 8a-b in the accompanying
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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 without the material having so great elasticity
that the upper and lower lips round the undercut groove
can be greatly deformed while being pulled apart. This
type of joint is therefore not suited for floorboards that
are based on wood-based-based material, if high-quality
joints are desired.

[0035] 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 s notdesigned for dismounting by pivoting, which
is obvious from Fig. 10a and, in particular, Fig. 10b in the
accompanying drawings.

[0036] Another system is disclosed in DE
20001225U1, where the lower lip yields. This prior-art
construction, however, is very sensitive and has great
disadvantages because the lower lip has been weakened
by the locking groove.

[0037] Also DE 19925248 discloses a system with an
upwardly directed locking element.

[0038] WO 01/98603, which is of no relevance when
assessing inventive step of the presentinvention accord-
ing to Article 54(3) EPC, describes a flavor covering of
hard panels. The panels are provided, at least on two
opposite edges, with coupling means comprising a
tongue and a groove. The groove is formed between a
lower and an upper lip, wherein the lower lip is longer
than the upper lip. The edge of the panel provided with
the tongue is flexible.

[0039] EP 1223265, whichis notrelevantto the ques-
tion of inventive step according to Article 54(3) EPC, dis-
closes a parquet board. The parquet board is provided
with a projecting tongue on at least one edge and with a
receding groove on at least one opposite edge. The top
edge of the tongue comprises a projecting locking lip
which is adapted to cooperate with a corresponding lock-
ing recess in a groove of a parquet board.

[0040] EP 1 045 083 discloses a locking system for
laminate flooring, comprising interlocking edges having
projections and corresponding recesses. The locking
system disclosed in this document is designed for snap
locking of adjacent floorboards. However, the design of
the interlocking edges is not suited for rational production
with maintained accuracy and capacity.

[0041] 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.
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[0042] 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 snap joint which can be
produced in a rational manner. Further objects of the in-
vention are evident from that stated above as well as
from the following description.

Summary of the Invention

[0043] 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 by snap action.
Preferred embodiments are also dismountable by an an-
gling motion which has its centre close to the intersection
between the surface planes and the common joint plane
of two adjoining floorboards. The undercut in the tongue
groove of such a locking system can be produced 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.

[0044] What characterises the flooring system accord-
ing tothe 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.

[0045] 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.

[0046] 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

[0047] 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.
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Upward Angling about Joint Edge

[0048] In general, it should be possible to angle the
long side of a floorboard upwards 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 place with upper joint edges in
contact with each other and with rotation at the joint edge.
This possibility of upward 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
drawbackifthe floorboard cannot be easily released with-
out 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 downwards bending of the strip usually
takes place, so that the locking element is bent back-
wards 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 advantageous when the boards are
long, for instance 2.4 m, which makes pulling out of short
sides difficult. The upward 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

[0049] Itshould possible to lock the short sides of floor-
boards by horizontal snapping-in. This requires that parts
of the joint system be flexible and bendable. Even if in-
ward 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. In case of a snappable joint, there is a risk
of edge rising at the joint if the joint geometry is inappro-
priate.

Cost of Material at Long and Short Side

[0050] Ifthefloorboardis, forinstance, 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

[0051] For high strength to be achieved, the locking
element must as arule have a high locking angle, so that
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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

[0052] 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

[0053] 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

[0054] Itshould be possible to produce the joint system
rationally using large rotating cutting tools having ex-
tremely good accuracy and capacity.

Measuring

[0055] A good function, production tolerance and qual-
ity require that the joint profile can be continuously meas-
ured and checked. The critical parts in a mechanical joint
system should be designed in such manner that produc-
tion and measurement are facilitated. It should be pos-
sible to produce them with tolerances of afew hundredths
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 greataccuracy 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
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facilitated if the critical parts in the locking system are as
few as possible.

Optimisation of Long and Short Side

[0056] 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.
Forinstance, 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-
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

[0057] 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.

The Invention

[0058] 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.
[0059] The inventionis also based on a second under-
standing, which is based on the knowledge of the require-
ments that must be satisfied by amechanical 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.

[0060] 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
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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.

[0061] 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.

[0062] Accordingtoafirstaspectoftheinvention,there
are thus provided a flooring system formechanical 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.

[0063] 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 joint edges
or by horizontal snapping. The floorboards have, on the
other two sides, a locking system according to the inven-
tion. The floorboards can also have a locking system ac-
cording to the invention on all four sides.

[0064] 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 essentially horizontal
snapping-in, the lower lip being bent so that the upwardly
directed portion of the tongue can be inserted into the
undercut. The lower lip is shorter than the upper lip, which
facilitates the possibility of forming an undercut with a
locking surface which has a relatively high inclination to
the surface plane of the board and which thus gives a
high horizontal locking force, which can be combined with
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a flexible lower lip.

[0065] 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 by a snap function and
can leave the tongue groove by upward angling while at
the same time the boards are kept in contact with each
other with their upper joint edges.

[0066] Alternatively or furthermore, the tongue can be
made flexible to facilitate such snapping-in at the short
side after the long sides of the floorboard have been
joined. Thus, the invention also relates to a snap joint
which can be released by upward angling with upper joint
edges in contact with each other.

[0067] 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.

[0068] The lower lip is shorter than the upper lip so as
to enable greater degrees of freedom when designing
the undercut of the upper lip and especially its locking
surface.

[0069] 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.

[0070] The invention also describes the basic princi-
ples that should be satisfied for a tongue and groove joint
which is to be snapped in with a minimum bending of
joint components and with the surface planes of the floor-
boards on essentially the same level.

[0071] Theinvention also describes how material prop-
erties can be used to achieve high strength and low cost
in combination with snapping.

[0072] 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

[0073]

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
floor-boards according to WO 9426999.

Figs 3a-b show a floorboard according to WO

9426999 seen from above and from below
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respectively.

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

Figs 5a-b show floorboards according to GB
1430423.

Figs 6a-b show mechanical locking systems for the
long side or the short side of floorboards
according to WO 9627721.

Figs 7a-b show a mechanical locking system ac-
cording to JP 3169967.

Figs 8a-b show boards according to DE-A-1212275.

Figs 9a-b show a snap joint according to WO
9747834.

Figs 10a-b show a snap joint according to FR
2675174.

Figs 11a-b  schematically illustrate two parallel joint
edge portions of a first preferred embodi-
ment of a floorboard.

Figs 12a-c ~ show snapping-in of a variant of the inven-
tion.

Figs 13a-c ~ show a downward and upward angling
method using the invention.

Fig. 14 shows snapping-in of a production-adapt-
ed variant of the invention.

Fig. 15 shows this variant of the invention to illus-
trate taking-up by upward angling while
using bending and compressionin the joint
material.

Figs 16a-c ~ show examples of a floorboard.

Figs 17a-c  show how the joint system should be de-
signed to facilitate snapping-in.

Fig. 18 shows snapping-in in an angled position.

Fig. 19 shows locking of short side with snapping-
in.

Figs 20a-b  show snapping-in of the outer and inner
corner portion of the short side.

Fig 21 shows a joint system according to the in-
vention with a flexible tongue.

Figs 22a-e  show in detail snapping-in of the outer cor-
ner portion of the short side by using an
embodiment of the invention.

Figs 23a-e illustrate in detail snapping-in of the inner

corner portion of the short side by using
an embodiment of the invention.

Detailed Description of Preferred Embodiments

[0074] 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 11a and 11b. 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.

[0075] Figs 11a, 11b 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
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another board 1'.

[0076] 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. 19) 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.

[0077] 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 atongue 38 formed in the other jointedge portion
4b and projecting beyond the joint plane VP.

[0078] 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.
[0079] 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.

[0080] 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.

[0081] 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.

[0082] 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.

[0083] The different parts of the tongue groove 36 are
best seen in Fig. 11b. 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
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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 453 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 which is positioned at a distance from the joint plane
VP.

[0084] The shape of the tongue is also best seen in
Fig. 11b. 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.

[0085] 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 D1 perpendicular to the sur-
face plane. In the embodiment according to Figs 11a, 2b,
the locking surfaces 45, 65 and the engaging surfaces
43, 64 coact as upper supporting surfaces in the system.
[0086] As is apparentfrom the drawing, the tongue 38
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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.
[0087] As is evident from Fig. 11b, 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 11a, 11b, have a bevel 66
between the locking surface 65 and the surface portion
67. Moreover, a bevel 68 can be positioned between the
surface portion 67 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-
nation A of the locking surfaces 45, 51.

[0088] 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.

[0089] 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. In this em-
bodiment, this supporting surface is positioned at a dis-
tance from the inner part47 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.

[0090] Preferably, at least the major part of the inner
part 47 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 considera-
ble extent, and displacement of one floorboard relative
to another along the joint plane is facilitated.

[0091] Anotherimportantfeature of a mechanical lock-
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
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of the floorboards.

[0092] A further important feature is that the lower lip
40 is resilient and that it is shorter than the upper lip 39.
This enables production of the undercut using large ro-
tating cutting tools which can be set at a relatively high
angle to the horizontal plane, so that the locking surface
65 can be made with a high locking angle A. The high
locking angle significantly reduces the downward com-
ponent that arises in connection with tensile load. This
means that the joint system will have high strength al-
though the lower lip is resilient and thus has a limited
capability of counteracting a downward component. This
results in optimisation for obtaining a high locking force
in combination with lower resistance to snapping-in. High
resistance to snapping-in makes snapping-in difficult and
increases the risk of damage to the joint edge portions
of the floorboards. The inventor has found that most ma-
terials used in floorboards can be made sufficiently resil-
ient by being formed with lips of a suitable thickness and
length which can work in the preferred joint system and
provide sufficient locking force.

[0093] Figs 12a-c show snapping-in of two floorboards
by bending of the lower lip 40. As is evident from Fig.
12b, snapping-in takes place with a minimum bending of
the lower lip and with the surface planes of the floor-
boards on essentially the same level. This reduces the
risk of cracking.

[0094] Figs 13a-cshow thatthelocking system accord-
ing to Figs 12a-c can also be used for upward angling
and downward angling in connection with taking-up and
laying. The upper and lower lips 39, 40 and the tongue
38 are formed to enable disconnection of two mechani-
cally joined floorboards by one floorboard being pivoted
upwards relative to the other about a pivoting centre close
to the 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.
[0095] The snap joint according to the invention can
be used on both long side and short side of the floor-
boards.

[0096] Fig. 14 and Fig. 15 show, however, a variant of
the invention which is above all suited for snapping along
the short side of a floorboard which is made of a relatively
hard material, such as a hard kind of wood or a hard
fibreboard.

[0097] In this embodiment, the tongue groove is es-
sentially deeper than is required to receive the tongue.
As a result, a higher bendability of the lower lip 40 is
obtained. Moreover, the locking system has a long
tongue with a thick locking element 8. The locking sur-
faces 45, 65 are also heavily inclined. The dashed line
indicates the snapping motion.

[0098] The design according to Figs 14 and 15 allow
disconnection by upward angling of one board and a
slight downward bending of the lower lip 40 of the other
board. However, in other more preferred embodiments
of the invention, no downward bending of the lower lip is
necessary when disconnecting the floorboards.
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[0099] In the locked position, it is possible to displace
the floorboards in the longitudinal direction of the joint.
As aresult, disconnection of, for example, the short sides
can take place by pulling out in the longitudinal direction
of the joint after disconnection of the long sides by, for
instance, upward angling.

[0100] 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 the vertical and horizontal joint
should be formed 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 re-
duces the friction in lateral displacement along the joint
edge. Examples of surfaces or parts of the joint system
that should not be in contact with each other in the locked
position are 46-67, 48-69, 50-70 and 52-72.

[0101] The jointsystem 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 elementis 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
thatthe joint system can also be made in ahomogeneous
floorboard.

[0102] Figs 16a-cillustrate an example of a floorboard
according to the invention. This embodiment shows spe-
cifically that the joint system on long side and short side
is differently designed. On the short side, the locking sys-
tem is optimised for snapping by means of a high locking
angle, deep tongue groove and upper lip shorter than
lower lip while at the same time the locking surfaces have
a low height to reduce the requirement for downward
bending. On the long side, the joint system has been
adjusted for joining/taking-up by angular motions.
[0103] Moreover, the joint system may consist of dif-
ferent materials and combinations of materials 30a, 30b
and 30c. It is also possible to select different materials
on long and short sides. For example, the groove part 36
of the short sides may consist of a harder and more flex-
ible 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, for instance, to choose
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 con-
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sist of different kinds of wood and the core consists of
glued blocks. This construction gives great possibilities
of varying the composition of materials to optimise func-
tion, strength and production cost.

[0104] Itis also possible to vary the material along the
length of a 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 can be selected
with regard to their contributing suitable properties which
improve laying, strength etc. Different properties can also
be achieved with different orientation of fibres on long
side and short side, and also plastic materials can be
used on the short sides and, for instance, on different
parts of the long side. If the floorboard or parts of its core
consist of e.g. plywood with several layers, 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 different composition of materials, orientation
of fibres etc. which may give different properties as re-
gards strength, bendability, machinability etc.

[0105] Figs 17a-c show the basic principle of how the
lower part of the tongue should be designed in relation
to the lower lip 40 so as to facilitate a horizontal snapping-
in according to the invention in a joint system with an
undercut or locking groove 8 in a rigid upper lip 39 and
with a flexible lower lip 40. In this embodiment, the upper
lip 39 is significantly more rigid, among other things owing
to the fact that it can be thicker or that it may consist of
harder and more rigid materials. The lower lip 40 can be
thinner and softer and the essential bending will there-
fore, in connection with snapping-in, take place in the
lower lip 40. Snapping-in can be significantly facilitated
among other things by the maximum bending of the lower
lip 40 being limited as far as possible. Fig. 17a shows
that the bending of the lower lip 40 will increase to a
maximum bending level B1 which is characterized in that
the tongue 38 is inserted so far into the tongue groove
36 that the rounded guiding parts come into contact with
each other. When the tongue 38 is inserted still more,
the lower lip 40 will be bent back until the snapping-in is
terminated and the locking element 8 is fully inserted in
its final position in the undercut 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 downward 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
along 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. 17b can be
significantly greater. This may result in high friction in
connection with snapping-in and a risk of the joint being
damaged. Fig. 17¢c shows that the maximum bending can
be limited by the tongue groove 36 and the tongue 38
being designed so that there is a space S4 between the
lower and outer part 49 of the tongue and the lower lip
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40. The upper lip being made more rigid and the lower
lip more flexible reduces the risk of edge rising on the
upper side of the laid floor as the floor shrinks and swells
depending on the relative humidity of the indoor air. The
greater rigidity of the upper lip in combination with the
arrangement of the locking surfaces also makes it pos-
sible for the joint to take up great pulling-apart forces
transversely of the joint. Also the bending away of the
lower lip contributes to minimising the risk of edge rising.
[0106] Horizontal snapping-in is normally 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.
This upwardly angled snap position is illustrated in Fig.
18. Only a small degree of bending B3 of the lower lip 40
is necessary for the guiding part 66 of the locking element
to come into contact with the guiding part 44 of the locking
groove sothatthe locking element can then by downward
angling be inserted into the undercut 35.

[0107] Figs 19 and 20 also describe a problem which
can arise in connection with snapping-in of two short
sides of two boards 2a and 2b which are already joined
on their long sides with another first board 1. When the
floorboard 2a is to be joined with the floorboard 2b by
snap action, the inner corner portions 91 and 92, closest
to the long side of the first board 1, are positioned 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. 20b, which shows
the section C3-C4, the tongue 38 cannot be inserted into
the tongue groove 39 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 C3-C4 shown in Fig.
20a, the tongue 38 can be inserted into the tongue groove
36 to begin the downward bending of the lower lip 40 by
the board 2b being automatically pressed and angled
upwards corresponding to the height of the locking ele-
ment 8.

[0108] Theinventorhasthusdiscovered thatthere may
be problems in connection with snapping-in of inner cor-
ner portions in lateral displacement in the same plane
when the tongue is formed with an upwardly directed
portion at its tip and is to be inserted into a tongue groove
with an undercut. These problems may cause a high re-
sistance to snapping-in 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 de-
formation and bending in a plurality of joint portions.
[0109] 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 upwardly directed por-
tion or 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. 20b. The corner portion 92 in Fig. 19 is pressed
upward by the lower lip 40 on the long side of the board
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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 con-
structed so that the sum of these four deformations is so
great that the locking element can slide along the upper
lip and snap into the undercut 35. Itis known that it should
be possible for the tongue groove 36 to widen in connec-
tion with snapping-in. However, itis 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.

[0110] Such an embodiment is shown in Fig. 21. A
groove or the like 63 is 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.

[0111] Figs 22 and 23 show how the parts of the joint
system bend in connection with snapping-in at the inner
corner portion 91, 92 (Fig. 19) and the outer corner por-
tion 93, 94 (Fig. 19) 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.

[0112] Fig. 22a shows the outer corner portion 93, 94
andFig. 23a shows theinner corner portion 91, 92. These
two Figures show the position when the edges of the
boards come into contact with each other. The joint sys-
temis designed so that even in this position the outermost
tip of the tongue 38 is located inside the outer part of the
lower lip 40. When the boards are pushed towards each
other still more, the tongue 38 will in the inner corner 91,
92 press the board 2b upward according to Figs 22b,
23b. The tongue will bend downward and the board 2b
at the outer corner portion 93, 94 will be angled upward.
Fig. 23c shows that the tongue 38 at the inner corner 91,
92 will be bent downward. At the outer corner 93, 94
according to Fig. 22c, the tongue 38 is bent upward and
the lower lip 40 downward. According to Figs 22d, 23d,
this bending continues as the boards are pushed towards
each other still more and now also the lower lip 40 is bent
atthe inner corner 91, 92 according to Fig. 23d. Figs 22d,
23e show the snapped-in position. Thus, snapping-in can
be facilitated significantly if the tongue 38 is also flexible
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 when the boards are
positioned in the same plane in connection with snap-
ping-in that takes place after locking of the floorboard
along its two other sides.

[0113] Several variants can exist within the scope of
the invention as defined in the appended claims. The
inventor has manufactured and evaluated alarge 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
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board materials and of homogeneous plasticand wooden
panels. All joint systems have been tested in a position
turned upside-down and with snapping and angling of
groove and tongue boards relative to each other and with
different combinations of the systems here described and
also prior-art systems on long side and short side. Lock-
ing systems have been manufactured where locking sur-
faces are also upper engaging surfaces, where the
tongue and groove have had a plurality of locking ele-
ments 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 of locking element
and locking groove.

Claims

1. A flooring system comprising a plurality of floor-
boards which are mechanically joinable at a joint
plane (VP), said floorboard having a core (30), a front
side (2), arear side (34) and opposite joint edge por-
tions (4a, 4b), of which one is formed as a tongue
groove (36), whichis defined by upper (39) and lower
(40) lips and has a bottom end (48), and the other is
formed as a tongue (38) with an upwardly directed
portion (8) at its free outer end (69),
the tongue groove (36), seen from the joint plane
(VP), having the shape of an undercut groove with
an opening, an undercut portion (35) having an inner
part (47) and an upwardly directed inner locking sur-
face (45) positioned closer to the opening of the
groove than said inner part (47), and
at least parts of the lower lip (40) being formed inte-
grally with the core (30) of the floorboard, and
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 are mechanically joined,
so that their front sides (2) are positioned in the same
surface plane (HP) and meet at the joint plane (VP)
directed perpendicular thereto, and
the inner locking surface (45) of the tongue groove
is formed on the upper lip (39) within the undercut
portion (35) of the tongue groove for coaction with
the corresponding locking surface (65) of the tongue,
said locking surface being formed on the upwardly
directed portion (8) of the tongue to counteract pull-
ing-apart of two mechanically joined boards in a di-
rection (D2) perpendicular to the joint plane (VP),
and
the lower lip (40) has a supporting surface (50) for
coaction with a corresponding supporting surface
(71) on the tongue, said supporting surfaces being
intended to coact to counteract a relative displace-
ment of two mechanically joined boards in a direction
(D1) perpendicular to the surface plane (HP), andall
parts of the portions of the lower lip (40) which are
connected with the core (30), seen from the point
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(C) where the surface plane (HP) and the joint plane
(VP) intersect, are located outside a plane (LP2)
which is positioned further away from said point than
alocking plane (LP1) which is parallel therewith and
which is tangent to the coacting locking surfaces (45,
65) of the tongue groove and the tongue where these
are most inclined relative to the surface plane (HP),
and

the supporting surface (50) of the lower lip, seen par-
allel with the surface plane (HP), is positioned at a
distance from, and closer to the joint plane (VP) than
the inner part (47) of the undercut portion,
characterised in

that all parts of the portions of the lower lip (40) which
are connected with the core (30) are shorter than the
upper lip (39) and terminate at a distance from the
joint plane (VP),

that the lower lip (40) is flexible,

that the upper lip (39) is more rigid than the lower
lip (40), and

that the upper and lower lips of the joint edge por-
tions (4a, 4b) are formed to enable connection of a
laid floorboard with a new floorboard by a pushing-
together motion with one floorboard in a sightly up-
wardly angled position for snapping together the
parts of the flooring system during downward bend-
ing of the lower lip (40) of the tongue groove, and
that the locking surface (45) of the undercut portion
(35) passes into a first guiding surface portion (44)
which ends in an upper engaging or supporting sur-
face (43) of the tongue groove (36), and

that the locking surface (65) of the tongue (38) pass-
es into a second guiding surface portion (66) which
endsinan upper surface (67) of the upwardly deeded
portion (8) of the tongue, and

that the second guiding surface portion (66), is
adapted to come into contract with the first guiding
surface: portion (44) during said pushing-together
motion.

A flooring system as claimed in claim 1, character-
ised in that the tongue (38) is flexible.

A flooring system as claimed in claim 1 or 2, char-
acterised in that the joint edge portions (4a, 4b) are
designed to enable connection of a laid floorboard
with a new floorboard by a pushing-together motion
with the surface plane of the floorboard essentially
aligned with each other during bending of the tongue
(38) and the lower lip (40).

A flooring system as claimed in any one of claims
1-3, characterised in that the upper and lower lips
of the joint edges (4a, 4b) are designed to enable
disconnection of two mechanically joined floor-
boards by upward pivoting of one floorboard relative
to the other about a pivoting centre (C) close to a
point of intersection between the surface plane (HP)
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and the joint plane (VP) for disconnecting the tongue
(38) of the one floorboard from the tongue groove
(36) of the other floorboard.

A flooring system as claimed in claim 4, character-
ised inthatthe upperand lower lips of the jointedges
(4a, 4b) are designed to enable disconnection of two
mechanically joined floorboard by upward pivoting
of onefloorboard relative 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
disconnecting the tongue (38) of one floorboard from
the tongue groove (36) of the other floorboard during
downward bending of the lower lip.

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that atleast the ma-
jor part of the bottom end (48) of the tongue groove,
seen parallel with the surface plane (HP), is located
further away from the joint plane (VP) than is the
outer end (69) of the tongue.

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 (45, 65) of the upper
lip (39) and the tongue (38).

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 essentially the same angle
to the surface plane (HP) as a tangent to a circular
arc, which is tangent to the locking surfaces (45, 65)
engaging each other, at a point closest to the bottom
(48) of the undercut groove and which has its centre
at the point (C) where the surface plane (HP) and
the joint plane (VP) intersect.

A flooring system as claimed in any one of claims
1-7, characterised in that the locking surfaces (45,
65) are set at greater angle to the surface plane (HP)
than a tangent to a circular arc, which is tangent to
the locking surfaces (45, 65) engaging 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) in-
tersect.

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 positioned within an area between the
joint plane (VP) and the locking surfaces (45, 65) of
the tongue and the upper lip, which locking surfaces
in the locked state coact with each other.
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flooring system as claimed in claim 10, character-
ised in that the contact surfaces (43, 64), seen from
the coacting locking surfaces (45, 65) of the tongue
and the upper lip, are inclined upwards and outwards
to the joint plane (VP).

A flooring system as claimed in claim 10 character-
ised in that the contact surfaces (43, 64) are essen-
tially parallel with the surface plane (HP).

A flooring system as claimed in claim 10, 11 or 12,
characterised in that the contact surfaces (43, 64)
are essentially plane.

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the undercut
groove (35) and the tongue (38) are of such a design
that the outer end (69) of the tongue is positioned at
a distance from the undercut groove (35) along es-
sentially the entire distance from the locking surfaces
(45, 65) of the upper lip (39) and the tongue (38),
which locking surfaces engage each other, to the
coacting supporting surfaces (50, 71) of the lower lip
and the tongue.

A flooring as claimed in claim 14, characterised in
that a surface portion of the outer end (69) of the
tongue, which is in contact with a surface portion of
the undercut groove (35) has a smaller extent seen
in the vertical plane than do the locking surfaces (45,
65) when two such boards are mechanically joined.

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), respectively, are designed so that, when
two floorboard are joined, there is surface contact
between the edge portions (4a, 4b) along at most
30% of the edge surface of the edge portion support-
ing the tongue (38), measured from the upper side
(2) of the floorboard to its underside (34).

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 set at an angle of at least 10°
to the surface plane (HP).

Aflooring system as claimed in claim 17, character-
ised in that the coacting supporting surfaces (50,
71) of the tongue and the lower lip are set at an angle
of at most 30° to the surface plane (HP).

Aflooring system as claimed in claim 18, character-
ised in that the coacting supporting surfaces (50,
71) of the tongue and the lower lip are set at an angle
at most 20° to the surface plane (HP).
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A flooring system as claimed in any one of the pre-
ceding claims, characterised in that at least parts
of the supporting surfaces (50, 71) of the lower lip
and the tongue are positioned at a greater distance
from the joint plane (VP) than are the inclined locking
surfaces (45, 65) of the upper lip and the tongue.

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the undercut
groove (35) and the tongue (38) are designed to en-
able a floorboard which is mechanically joined with
a similar floorboard to be displaced in a direction
(D3) along the joint plane (VP).

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the tongue (38)
and the undercut groove (35) are designed to enable
disconnection of one board from another by pivoting
one board relative to the other white maintaining con-
tact between the boards at a point (C) of the joint
edge portions of the boards close to the intersection
between the surface plane (HP) and the joint plane
(VP).

A flooring system as claimed in claim 22, character-
ised in that the tongue (38) and the undercut groove
(35) are designed to enable disconnection of boards
by pivoting one board relative to another while main-
taining contact between the boards at a point of the
joint edge portions (4a, 4b) of the boards close to
the intersection between the surface plane (HP) and
the joint plane (VP) without essential contact be-
tween the tongue side facing away from the surface
plane (HP) and the lower lip (40).

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 lower
lip portions connected with the core are located, is
at least 10% of the thickness (T) of the floorboard.

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 and the tongue form
an angle to the surface plane (HP) of below 90° but
at least 20°.

A flooring system as claimed in claim 25, character-
ised in that locking surfaces (45, 65) of the upper
lip and the tongue form an angle to the surface plane
(HP) of at least 30°.

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 and the
lower lip are directed at an angle to the joint plane
which is equal to or smaller than a tangent to a cir-
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cular arc which is tangent to the supporting surfaces
engaging each other at a point closest to the bottom
(48) of the undercut groove and which has its centre
at the point (C) where the surface plane (HP) and
the joint plane (VP) intersect, seen in cross-section
through the board.

Aflooring system as claimed in claim 27, character-
ised in that the coacting supporting surfaces (50,
71) of the tongue and the lower lip are set at a greater
angle to the surface plane (HP) than a tangent to a
circular arc, which is tangent to the supporting sur-
faces engaging 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.

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the supporting
surfaces (50, 71) of the tongue and the lower lip,
which are designed for coaction, are set at a smaller
angle to the surface plane (HP) than are the coacting
locking surfaces (45, 65) of the upper lip and the
tongue.

Aflooring system as claimed in claim 29, character-
ised in that the supporting surfaces (50, 71) of the
tongue and the lower lip, which are designed for
coaction, are inclined in the same direction as but at
a smaller angle to the surface plane (HP) than are
the coacting locking surfaces (45, 65) of the upper
lip and the tongue.

A flooring system as claimed in any one of claims
27-30, 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).

Aflooring system as claimed in claim 31, character-
ised in that the supporting surfaces (50, 71) form
an at least 20° greater angle to the surface plane
(HP) than do the locking surfaces (45, 65).

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 and the tongue are
essentially plan within at least the surface portions
which are intended to coact with each other when
two such boards are joined.

Aflooring system as claimed in claim 33, character-
ised in that the tongue (38) has a guiding surface
(68) which is positioned outside the locking surface
(65) of the tongue, seen from the joint plane (VP),
and which has a smaller angle to the surface plane
(HP) than does this locking surface (65).
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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 positioned
closer to the opening of the tongue groove 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 of the upper lip.

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that at least parts
of the supporting surfaces (50, 71) of the lower lip
and the tongue are positioned at a greater distance
from the joint plane (VP) than are the inclined locking
surfaces (45, 65) of the upper lip and the tongue.

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the locking sur-
face (65) of the tongue is arranged at a distance of
at least 0.1 times the thickness (T) of the floorboard
from the tip (69) of the tongue.

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

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
floorboard, have an extent which is at most 10% of
the thickness (T) of the floorboard.

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 board.

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 (38) and terminates at a distance from the
surface plane (HP).

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the undercut
groove (35), seen in the cross-section, has an outer
opening portion which tapers inwards in the form of
a funnel.

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

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

Aflooring system as claimed in claim 45, character-
ised in that the upper and lower tongue parts of the
tongue are made of different materials with different
material properties.

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the tongue,
groove (35) and the tongue (38) are formed integrally
with the floorboard.

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).

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the minium
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).

A system as claimed in any one of the preceding
claims, characterised in that the extent of the sup-
porting surfaces is at most 15% of the thickness (T)
of the floorboard.

A flooring system as claimed in any one af the pre-
ceding claims, characterised in that the vertical ex-
tent of the tongue groove between the upper (39)
and the lower (40) lip, measured parallel with the
jointplane (VP) and at the outer end of the supporting
surface (50), is at least 30% of the thickness (T) of
the floorboard.

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).

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 (3) or
lower (40) lip.

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.
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A flooring system as claimed in any one of the pre-
ceding claims, characterised in that the flooring
system also comprises a second mechanical lock,
which is formed of

a locking groove which is formed on the underside
of the joint edge portion (4b) supporting the tongue
(38) and extends parallel with the joint plane (VP),
and

a locking strip (6) which is integrally attached to the
joint edge portion (4a) of the board under the groove
(36) and extends along essentially the entire length
of the joint edge potion and has a locking competent
(8) which projects from the strip and which, when
two such boards are mechanically joined, isreceived
in the locking groove (14) of the adjoining board (2).

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

A flooring system as claimed in any one of the pre-
ceding claims, characterised in that it is formed in
a board which has a core (30) of wood-fibre-based
maternal.

A flooring system as claimed in claim 57, character-
ised in that it is formed in a board which has a core
(30) of wood.

Patentanspriiche

1.

FuBbodensystem, umfassend eine Vielzahl von
FuBbodenplatten, die an einer Verbindungsebene
(VP) mechanisch verbunden werden kénnen, wobei
die FuRbodenplatten einen Kern (30), eine Obersei-
te (2), eine Unterseite (34) und gegeniberliegende
Verbindungskantenabschnitte (4a, 4b) haben, von
denen der eine als Federnut (36), die durch obere
(39) und untere (40) Lippen definiert ist und ein hin-
teres Ende (48) hat, und der andere als Feder (38)
mit einem nach oben weisenden Abschnitt (8) an
seinem freien dulleren Ende (69) ausgebildet ist,
wobei die Federnut (36), von der Verbindungsebene
(VP) aus betrachtet, die Form einer hinterschnitte-
nen Nut mit einer Offnung, einem hinterschnittenen
Abschnitt (35), der einen Innenteil (47) hat, und einer
nach oben weisenden inneren Verriegelungsflache
(45) hat, die dichter an der Offnung der Nut ange-
ordnet ist als der Innenteil (47), und

wenigstens Teile der unteren Lippe (40) integral mit
dem Kern (30) der FuRbodenplatte ausgebildet sind
und

die Feder (38) eine Verriegelungsflache (65) hat, die
derart ausgebildet ist, dass sie mit der inneren Ver-
riegelungsflache (45) in der Federnut (36) einer an-
grenzenden FulRbodenplatte zusammenwirkt, wenn
zwei derartige FuBbodenplatten mechanisch ver-
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bunden werden, so dass ihre Oberseiten (2) in der-
selben Oberflaichenebene (HP) angeordnet sind und
sich an der Verbindungsebene (VP) treffen, die
senkrecht dazu verlauft, und

die innere Verriegelungsflache (45) der Federnut an
der oberen Lippe (39) innerhalb des hinterschnitte-
nen Abschnittes (35) der Federnut ausgebildet ist,
um mit der entsprechenden Verriegelungsflache
(65) der Feder zusammenzuwirken, wobei die Ver-
riegelungsflache an dem nach oben weisenden Ab-
schnitt (8) der Feder ausgebildet ist, um dem Aus-
einanderziehen zweier mechanisch verbundener
Platten in einer Richtung (D2) senkrecht zu der Ver-
bindungsebene (VP) entgegenzuwirken, und

die untere Lippe (40) eine Halteflache (50) hat, um
mit einer entsprechenden Halteflache (71) an der
Feder zusammenzuwirken, wobei die Halteflachen
dazu bestimmt sind, einer relativen Verschiebung
zweier mechanisch verbundener Platten in einer
Richtung (D1) senkrecht zu der Oberflachenebene
(HP) entgegenzuwirken, wahrend sich Teile der Ab-
schnitte der unteren Lippe (40), die mit dem Kern
(30) verbunden sind, von dem Punkt (C) aus betrach-
tet, an dem sich die Oberflachenebene (HP) und die
Verbindungsebene (VP) schneiden, aulRerhalb einer
Ebene (LP2) befinden, die weiter von dem Punkt ent-
ferntist als eine Verriegelungsebene (LP1), die par-
allel dazu ist und eine Tangente zu den zusammen-
wirkenden Oberflachen (45, 65) der Federnut und
der Feder darstellt, wo diese am meisten in Bezug
aufdie Oberflachenebene (HP) geneigt sind, und die
Halteflache (50) der unteren Lippe, parallel zu der
Oberflachenebene (HP) betrachtet, in einem Ab-
stand von und dichter an der Verbindungsebene
(VP) angeordnet ist als der Innenteil (47) des hinter-
schnittenen Abschnittes,

dadurch gekennzeichnet, dass

samtliche Teile der Abschnitte der unteren Lippe
(40), die mit dem Kern (30) verbunden sind, kirzer
sind als die obere Lippe (39) und in einem Abstand
von der Verbindungsebene (VP) enden,

die untere Lippe (40) flexibel ist,

die obere Lippe (39) starrer ist als die untere Lippe
(40) und

die obere sowie die untere Lippe der Verbindungs-
kantenabschnitte (4a, 4b) derart ausgebildet sind,
dass sie eine Verbindung einer verlegten FuRboden-
platte mit einer neuen FulRbodenplatte durch eine
Zusammenschiebbewegung mit einer Fuflboden-
platte in einer leicht nach oben angewinkelten Stel-
lung ermdglichen, um die Teile des FuRbodensy-
stems wahrend des Biegens der unteren Lippe (40)
der Federnut nach unten zusammenzurasten, und

die Verriegelungsflache (45) des hinterschnittenen
Abschnittes (35) in einen ersten Fihrungsflachen-
abschnitt (44) verlauft, der in einer oberen eingrei-
fenden oder haltenden Flache (43) der Federnut (36)
endet, und
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die Verriegelungsflache (65) der Feder (38) in einen
zweiten Fuhrungsflachenabschnitt (66) verlauft, der
in einer oberen Oberflache (67) des nach oben wei-
senden Abschnittes (8) der Feder verlauft, und

der zweite Fuhrungsflachenabschnitt (66) dazu ein-
gerichtet ist, mit dem ersten Fuhrungsflachenab-
schnitt (44) wahrend der Zusammenschiebbewe-
gung in Kontakt zu gelangen.

FuBbodensystem nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Feder (38) flexibel ist.

FuRbodensystem nach einem der Anspriiche 1 oder
2, dadurch gekennzeichnet, dass die Verbin-
dungskantenabschnitte (4a, 4b) dazu eingerichtet
sind, eine Verbindung einer verlegten Fulboden-
platte mit einer neuen FuRbodenplatte durch eine
Zusammenschiebbewegung zu gestatten, wobei die
Oberflachenebene der FulRbodenplatten wahrend
des Biegens der Feder (38) und der unteren Lippe
(40) im wesentlichen miteinander ausgerichtet sind.

FuRbodensystem nach einem der Anspriiche 1 bis
3, dadurch gekennzeichnet, dass die obere und
die untere Lippe der Verbindungskanten (4a, 4b) da-
zu eingerichtet sind, eine Trennung zweier mecha-
nisch verbundener FuBbodenplatten durch Schwen-
ken einer FuBbodenplatte in Bezug auf die andere
um ein Schwenkzentrum (C) nach oben zu gestat-
ten, das dicht an einem Schnittpunkt zwischen der
Oberflachenebene (HP) und der Verbindungsebene
(VP) liegt, um die Feder (38) der einen FulRboden-
platte von der Federnut (36) der anderen FulRRboden-
platte zu trennen.

FuBbodensystem nach Anspruch 4, dadurch ge-
kennzeichnet, dass die obere und die untere Lippe
der Verbindungskanten (4a, 4b) dazu eingerichtet
sind, eine Trennung zweier mechanisch verbunde-
ner FulRbodenplatten durch Schwenken einer der
FuBbodenplatten relativ zu der anderen um ein
Schwenkzentrum (C) nach oben zu ermdglichen,
das dicht an einem Schnittpunkt zwischen der Ober-
flachenebene (HP) und der Verbindungsebene (VP)
liegt, um die Feder (38) der einen FuRbodenplatte
von der Federnut (36) der anderen Fuflbodenplatte
wahrend des Biegens der unteren Lippe nach unten
zu trennen.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass we-
nigstens der Hauptteil des unteren Endes (48) der
Federnut, parallel zu der Oberflachenebene (HP)
betrachtet, weiter weg von der Verbindungsebene
(VP) angeordnet ist, als dies das duRere Ende (69)
der Feder ist.

FuRbodensystem nach einem der vorhergehenden
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Anspriiche, dadurch gekennzeichnet, das die Hal-
teflachen (50, 71) der Feder (38) und der unteren
Lippe (40), die fir eine Zusammenwirkung bestimmt
sind, in einem kleineren Winkel zu der Oberflachen-
ebene (HP) eingerichtet sind, als dies die zusam-
menwirkenden Verriegelungsflichen (45, 65) der
oberen Lippe (39) und der Feder (38) sind.

FuRbodensystem nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass die
Verriegelungsflaichen (45, 65) im wesentlichen in
demselben Winkel zu der Oberflichenebene (HP)
eingerichtet sind, wie eine Tangente zu einem Kreis-
bogen, der die Verriegelungsflachen (45, 65), die
miteinander in Eingriff stehen, an einem Punkt be-
ruhrt, der dem Grund (48) der hinterschnittenen Nut
nachstgelegen ist und sein Zentrum an dem Punkt
(C) hat, an dem sich die Oberflachenebene (HP) und
die Verbindungsebene (VP) schneiden.

FuRbodensystem nach einem der Anspriiche 1 bis
7, dadurch gekennzeichnet, dass die Verriege-
lungsflachen (45, 65) in einem gréReren Winkel zu
der Oberflachenebene (HP) eingerichtet sind, als ei-
ne Tangente zu einem Kreisbogen, der die Verrie-
gelungsflachen (45, 65), die miteinander in Eingriff
stehen, an einem Punkt bertihrt, der dem Grund (48)
der hinterschnittenen Nut nachstgelegen ist, und
sein Zentrum an dem Punkt hat, an dem sich die
Oberflachenebene (HP) und die Verbindungsebene
(VP) schneiden.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
obere Lippe (39) und die Feder (38) Kontaktflachen
(43, 64) haben, die in ihrem verriegelten Zustand
zusammenwirken und innerhalb eines Bereiches
zwischen der Verbindungsebene (VP) und den Ver-
riegelungsflachen (45, 65) der Feder und der oberen
Lippe angeordnet sind, wobei diese Verriegelungs-
flachen in dem verriegelten Zustand miteinander zu-
sammenwirken.

FuRbodensystem nach Anspruch 10, dadurch ge-
kennzeichnet, dass die Kontaktflachen (43, 64),
von den zusammenwirkenden Verriegelungsflachen
(45, 65) der Feder und der oberen Lippe aus be-
trachtet, nach oben und auswarts zu der Verbin-
dungsebene (VP) geneigt sind.

FuRbodensystem nach Anspruch 10, dadurch ge-
kennzeichnet, dass die Kontaktflachen (43, 64) im
wesentlichen parallel zu der Oberflachenebene (HP)
sind.

FuRbodensystem nach Anspruch 10, 11 oder 12, da-
durch gekennzeichnet, das die Kontaktflachen (43,
64) im wesentlichen eben sind.
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FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
hinterschnittene Nut (35) und die Feder (38) derart
beschaffen sind, dass das duRere Ende (69) der Fe-
der in einem Abstand von der hinterschnittenen Nut
(35) entlang im wesentlichen der gesamten Distanz
von den Verriegelungsflachen (45, 65) der oberen
Lippe (39) und der Feder (38), deren Verriegelungs-
flachen zusammenwirken, bis zu den zusammenwir-
kenden Halteflachen (50, 71 der unteren Lippe und
der Feder angeordnet ist.

FuRbodensystem nach Anspruch 14, dadurch ge-
kennzeichnet, dass ein Oberflachenabschnitt des
aulReren Endes (69) der Feder, der mit einem Ober-
flachenabschnitt der hinterschnittenen Nut (35) in
Kontakt ist, eine Ausdehnung hat, die, in der verti-
kalen Ebene betrachtet, geringerist, als dies die Ver-
riegelungsflachen (45, 65) haben, wenn zwei derar-
tige Platten mechanisch miteinander verbunden
sind.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Kantenabschnitte (4a, 4b) mit ihrer Feder (38) bzw.
Federnut (36) derart beschaffen sind, dass es, wenn
zwei Fullbodenplatten verbunden sind, einen Ober-
flachenkontakt zwischen den Kantenabschnitten
(4a, 4b) entlang héchstens 30% der Kantenflache
des Kantenabschnittes, der die Feder (38) halt, ge-
messen von der Oberseite (2) der FuRbodenplatte
zu ihrer Unterseite (34) gibt.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die zu-
sammenwirkenden Halteflachen (50, 71) der Feder
(38) und der unteren Lippe (40) in einem Winkel von
wenigstens 10° zu der Oberflachenebene (HP) ein-
gerichtet sind.

FuRbodensystem nach Anspruch 17, dadurch ge-
kennzeichnet, dass die zusammenwirkenden Hal-
teflachen (50, 71) der Feder und der unteren Lippe
in einem Winkel von héchstens 30° zu der Oberfla-
chenebene (HP) eingerichtet sind.

FuRbodensystem nach Anspruch 18, dadurch ge-
kennzeichnet, dass die zusammenwirkenden Hal-
teflachen (50, 71) der Feder und der unteren Lippe
in einem Winkel von héchstens 20° zu der Oberfla-
chenebene (HP) eingerichtet sind.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass we-
nigstens Teile der Halteflachen (50, 71) der unteren
Lippe und der Feder in einem gréferen Abstand von
der Verbindungsebene (VP) angeordnet sind, als
dies die geneigten Verriegelungsflachen (45, 65) der
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oberen Lippe und der Feder sind.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
hinterschnittene Nut (35) und die Feder (38) derart
beschaffen sind, dass sie es ermdglichen, dass eine
FuBbodenplatte, die mechanisch miteiner ahnlichen
Fubodenplatte verbunden ist, in einer Richtung
(D3) entlang der Verbindungsebene (VP) verscho-
ben werden kann.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Feder (38) und die hinterschnittene Nut (35) derart
beschaffen sind, dass sie ein Trennen einer Platte
von einer weiteren Platte durch Schwenken einer
Platte in Bezug auf die andere gestatten, wahrend
ein Kontakt zwischen den Platten an einem Punkt
(C) der Verbindungskantenabschnitte der Platten in
der Nahe des Schnittpunktes zwischen der Oberfla-
chenebene (HP) und der Verbindungsebene (VP)
bestehen bleibt.

FuRbodensystem nach Anspruch 22, dadurch ge-
kennzeichnet, dass die Feder (38) und die hinter-
schnittene Nut (35) derart beschaffen sind, dass sie
ein Trennen von Platten durch Schwenken einer
Platte in Bezug auf eine weitere gestatten, wahrend
ein Kontakt zwischen den Platten an einem Punkt
der Verbindungskantenabschnitte (4a, 4b) der Plat-
ten in der Nahe des Schnittpunktes zwischen der
Oberflachenebene (HP) und der Verbindungsebene
(VP) ohne wesentlichen Kontakt zwischen der Fe-
derseite, die der Oberflachenebene (HP) abgewandt
ist, und der unteren Lippe (40) bestehen bleibt.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass der
Abstand zwischen der Verriegelungsebene (LP2)
und der dazu parallelen Ebene (LP1), auerhalb
dessen sich samtliche Teile der unteren Lippenab-
schnitte befinden, die mit dem Kern verbunden sind,
wenigstens 10% der Dicke (T) der FuRbodenplatte
betragt.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Verriegelungsflachen (45, 65) der oberen Lippe und
der Feder einen Winkel zu der Oberflachenebene
(HP) von weniger als 90°, wenigstens jedoch von
20° ausbilden.

FuRbodensystem nach Anspruch 25, dadurch ge-
kennzeichnet, dass die Verriegelungsflachen (45,
65) der oberen Lippe und der Feder einen Winkel zu
der Oberflachenebene (HP) von wenigstens 30°
ausbilden.

10

15

20

25

30

35

40

45

50

55

20

EP 1 852 563 B1

27.

28.

29.

30.

31.

32.

33.

38

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die zu-
sammenwirkenden Halteflachen (50, 71) der Feder
und der unteren Lippe in einem Winkel zu der Ver-
bindungsebene ausgerichtet sind, der kleiner oder
gleich einer Tangente zu einem Kreisbogen ist, der
die Halteflachen, die miteinander in Eingriff stehen,
an einem Punkt berthrt, der dem Grund (48) der
hinterschnittenen Nut nachstgelegen ist und sein
Zentruman dem Punkt (C) hat, an dem sich die Ober-
flachenebene (HP) und die Verbindungsebene (VP),
im Querschnitt durch die Platte betrachtet, schnei-
den.

FuRbodensystem nach Anspruch 27, dadurch ge-
kennzeichnet, dass die zusammenwirkenden Hal-
teflachen (50, 71) der Feder und der unteren Lippe
in einem gréReren Winkel zu der Oberflachenebene
(HP) eingerichtet sind, als eine Tangente zu einem
Kreisbogen, der die Halteflachen, die miteinander in
Eingriff stehen, an einem Punkt berihrt, der dem
Grund (48) der hinterschnittenen Nut nachstgelegen
ist und sein Zentrum an dem Punkt hat, an dem sich
die Oberflachenebene (HP) und die Verbindungs-
ebene (VP) schneiden.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Halteflachen (50, 71) der Feder und der unteren Lip-
pe, die flir ein Zusammenwirken bestimmt sind, in
einem kleineren Winkel zu der Oberflachenebene
(HP) eingerichtet sind, als dies die zusammenwir-
kenden Oberflachen (45, 65) der oberen Lippe und
der Feder sind.

FuRbodensystem nach Anspruch 29, dadurch ge-
kennzeichnet, dass die Halteflachen (50, 71) der
Federund der unteren Lippe, die fiir ein Zusammen-
wirken bestimmt sind, in derselben Richtung, jedoch
in einem kleineren Winkel zu der Oberflachenebene
(HP) geneigt sind, als dies die zusammenwirkenden
Verriegelungsflachen (45, 65) der oberen Lippe und
der Feder sind.

FuRbodensystem nach einem der Anspriiche 27 bis
30, dadurch gekennzeichnet, dass die Haltefla-
chen (50, 71) einen wenigstens 20° grolReren Winkel
zu der Oberflachenebene (HP) ausbilden, als dies
die Verriegelungsflachen (45, 65) tun.

FuRbodensystem nach Anspruch 31, dadurch ge-
kennzeichnet, dass die Halteflachen (50, 71) einen
wenigstens 20° gréReren Winkel zu der Oberfla-
chenebene (HP) ausbilden, als dies die Verriege-
lungsflachen (45, 65) tun.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
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Verriegelungsflachen (45, 65) der oberen Lippe und
der Feder im wesentlichen eben mit wenigstens den
Oberflachenabschnitten sind, die miteinander zu-
sammenwirken sollen, wenn zwei derartige Platten
verbunden sind.

FuRbodensystem nach Anspruch 33, dadurch ge-
kennzeichnet, dass die Feder (38) eine Fihrungs-
flache (68) hat, die, von der Verbindungsebene (VP)
aus betrachtet, aulRerhalb der Verriegelungsflache
(65) der Feder angeordnet ist und einen kleineren
Winkel zu der Oberflachenebene (HP) als diese Ver-
riegelungsflache (65) hat.

FuRbodensystem nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass die
obere Lippe (39) eine Fihrungsflache (42) hat, die
dichter an der Offnung der Federnut angeordnet ist
als die Verriegelungsflache (45) der oberen Lippe
und einen kleineren Winkel zu der Oberflachenebe-
ne (HP) als die Verriegelungsflache der oberen Lip-
pe hat.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass we-
nigstens Teile der Halteflachen (50, 71) der unteren
Lippe und der Feder in einem gréReren Abstand von
der Verbindungsebene (VP) angeordnet sind als die
geneigten Verriegelungsflachen (45, 65) der oberen
Lippe und der Feder.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Verriegelungsflache (65) der Feder in einem Ab-
stand von wenigstens dem 0,1-Fachen der Dicke (T)
der FuBbodenplatte von der Spitze (69) der Feder
angeordnet ist.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
vertikale Ausdehnung der Verriegelungsflachen (45,
65), die zusammenwirken, von der Verbindungsebe-
ne (VP) und parallel zu der Oberflaichenebene (HP)
betrachtet, geringer ist als die Halfte der vertikalen
Ausdehnung der Hinterschneidung (35).

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Verriegelungsflachen (45, 65), in vertikalem Schnitt
durch die FuRRbodenplatte betrachtet, eine Ausdeh-
nung haben, die héchstens 10% der Dicke (T) der
FuRbodenplatte betragt.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Lange der Feder (38), senkrecht abgewandt von der
Verbindungsebene (VP) betrachtet, wenigstens das
0,3-Fache der Dicke (T) der Platte betragt.
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FuRbodensystem nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass der
Verbindungskantenabschnitt (4b), der die Feder
halt, und/oder der Verbindungskantenabschnitt (4a),
der die Federnut halt, eine Ausnehmung (63) hat/
haben, die Uber der Feder (38) angeordnet ist und
in einem Abstand von der Oberflachenebene (HP)
endet.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
hinterschnittene Nut (35), im Querschnitt betrachtet,
einen auleren Offnungsabschnitt hat, der sich nach
innen verjiingt, um einen Trichter zu bilden.

FuRbodensystem nach Anspruch 42, dadurch ge-
kennzeichnet, dass die obere Lippe eine Fase (42)
an ihrer AuRenkante hat, die von der Oberflachen-
ebene (HP) am weitesten entfernt ist.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Feder, im Querschnitt betrachtet, eine Spitze hat,
die sich verjingt.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Feder, im Querschnitt betrachtet, eine gespaltene
Spitze mit einem oberen und einem unteren Feder-
teil hat.

FuRbodensystem nach Anspruch 45, dadurch ge-
kennzeichnet, dass der obere und der untere Fe-
derteil der Feder aus unterschiedlichen Materialien
mit unterschiedlichen Materialeigenschaften beste-
hen.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Federnut (35) und die Feder (38) integral mit der
FuRbodenplatte ausgebildet sind.

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

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die mi-
nimale Dicke der oberen Lippe (39) benachbart der
Hinterschneidung (35) groRer ist als die maximale
Dicke der unteren Lippe (40) benachbart der Halte-
flache (50).

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Ausdehnung der Halteflachen héchstens 15% der
Dicke (T) der FuBbodenplatte betragt.
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FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
vertikale Ausdehnung der Federnut zwischen der
oberen (39) und der unteren (40) Lippe, parallel zu
der Verbindungsebene (VP) und an dem Auf3enen-
de der Halteflache (50) gemessen, wenigstens 30%
der Dicke (T) der FuRbodenplatte betragt.

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Tiefe der Federnut (36), gemessen von der Verbin-
dungsebene (VP), wenigstens 2% groRer ist als die
entsprechende Ausdehnung der Feder (38).

FuRbodensystem nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass die
Feder (38) andere Materialeigenschaften hat als die
obere (3) und die untere Lippe (40).

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

FuRbodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass das
FuRbodensystem zudem eine zweite mechanische
Verriegelung umfasst, die besteht aus:

einer Verriegelungsnut, die auf der Unterseite
des Verbindungskantenabschnittes (4b) ausge-
bildetist, der die Feder (38) halt, und sich parallel
zu der Verbindungsebene (VP) erstreckt, und
einem Verriegelungsstreifen (6), der integral an
dem Verbindungskantenabschnitt (4a) der Plat-
te unter der Nut (36) angebracht ist und sich
entlang im wesentlichen der gesamten Lange
des Verbindungskantenabschnittes erstreckt
und ein Verriegelungsbauteil (8) hat, das von
dem Streifen hervorragt und, wenn zwei derar-
tige Platten mechanisch miteinander verbunden
sind, in der Verriegelungsnut (14) der benach-
barten Platte (2) aufgenommen ist.

FuRbodensystem nach Anspruch 55, dadurch ge-
kennzeichnet, dass der Verriegelungsstreifen (6)
Uber die Verbindungsebene hinausragt.

Fubodensystem nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass es in
einer Platte ausgebildet ist, die einen Kern (30) aus
einem Material auf Holzfaserbasis hat.

FuRbodensystem nach Anspruch 57, dadurch ge-
kennzeichnet, dass es in einer Platte ausgebildet
ist, die einen Kern (30) aus Holz hat.
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Revendications

Systeme de plancher comprenant une pluralité de
planches de plancher qui peuvent étre mécanique-
ment assemblées au niveau d’un plan de joint (VP),
lesdites planches de plancher ayant une ame (30),
un c6té avant (2), un cbté arriere (34) et des parties
de bord d’assemblage opposées (4a, 4b) dont une
est formée comme une rainure de languette (36) qui
est définie par des lévres supérieure (39) et inférieu-
re (40) et a une extrémité inférieure (48) et 'autre
est formée comme une languette (38) avec une par-
tie dirigée vers le haut (8) au niveau de son extrémité
externe libre (69),

la rainure de languette (36), vue a partir du plan de
joint (VP), ayant la forme d’une rainure de dégage-
ment avec une ouverture, une partie de dégagement
(35) ayant une partie interne (47) et une surface de
blocage interne (45) dirigée vers le haut positionnée
plus a proximité de 'ouverture de larainure que ladite
partie interne (47), et

au moins des parties de la lévre inférieure (40) étant
formées de maniére solidaire avec I'ame (30) de la
planche de plancher, et

la languette (38) ayant une surface de blocage (65)
qui est formée pour co-agir avec la surface de blo-
cage interne (45) dans la rainure de languette (36)
d’une planche de plancher attenante, lorsque deux
de ces planches de plancher sont mécaniquement
assemblées, de sorte que leurs cotés avant (2) sont
positionnés dans le méme plan de surface (HP) et
se rencontrent au niveau du plan de joint (VP) dirigé
perpendiculairement a celui-ci, et

la surface de blocage interne (45) de la rainure de
languette est formée sur la lévre supérieure (39)
dans la partie de dégagement (35) de la rainure de
languette pour la co-action avec la surface de blo-
cage (65) correspondante de la languette, ladite sur-
face de blocage étant formée sur la partie dirigée
vers le haut (8) de la languette pour neutraliser la
traction des deux planches mécaniquement assem-
blées dans une direction (D2) perpendiculaire au
plan de joint (VP), et

la lévre inférieure (40) a une surface de support (50)
pour la co-action avec une surface de support (71)
correspondante sur la languette, lesdites surfaces
de support étant prévues pour co-agir afin de neu-
traliser un déplacement relatif des deux planches
mécaniquement assemblées dans une direction
(D1) perpendiculaire au plan de surface (HP), et tou-
tes les piéces des parties de la lévre inférieure (40)
qui sont raccordées avec I'dme (30), observée de-
puis le point (C) ou le plan de surface (HP) et le plan
de joint (VP) se coupent, sont positionnées a I'exté-
rieur d’un plan (LP2) qui est positionné plus loin dudit
point qu’un plan de blocage (LP1) qui est paralléle
a celui-ci et qui est tangent par rapport aux surfaces
de blocage de co-action (45, 65) de la rainure de
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languette et la languette ou elles sont le plus incli-
nées par rapport au plan de surface (HP), et

la surface de support (50) de la lévre inférieure, ob-
servée parallelement au plan de surface (HP), est
positionnée a une distance de, et plus prés du plan
de joint (VP) que la partie interne (47) de la partie
de dégagement,

caractérisé en ce que

toutes les piéces des parties de la lévre inférieure
(40) qui sont raccordées avec I'ame (30) sont plus
courtes que la lévre supérieure (39) et se terminent
a une certaine distance du plan de joint (VP),

en ce que la levre inférieure (40) est flexible,

en ce que la lévre supérieure (39) est plus rigide
que la lévre inférieure (40), et

en ce que les levres supérieure et inférieure des
parties de bord d’assemblage (4a, 4b) sont formées
pour permettre le raccordement d’'une planche de
plancher posée avec une nouvelle planche de plan-
cher par un mouvement de poussée avec une plan-
che dans une position coudée légérement vers le
haut pour s’emboiter conjointement avec les pieéces
du systéme de plancher pendant la flexion vers le
bas de la lévre inférieure (40) de la rainure de lan-
guette, et

en ce que la surface de blocage (45) de la partie de
dégagement (35) passe dans une premiére partie
de surface de guidage (44) qui se termine par une
surface de mise en prise ou de support supérieure
(43) de la rainure de languette (36), et

en ce que la surface de blocage (65) de la languette
(38) passe dans une seconde partie de surface de
guidage (66) qui se termine dans une surface supé-
rieure (67) de la partie dirigée vers le haut (8) de la
languette, et

en ce que la seconde partie de surface de guidage
(66) est adaptée pour venir en contact avec la pre-
miére partie de surface de guidage (44) pendant ledit
mouvement de poussée.

Systeme de plancher selon la revendication 1, ca-
ractérisé en ce que la languette (38) est flexible.

Systeme de plancher selon la revendication 1 ou 2,
caractérisé en ce que les parties de bord d’'assem-
blage (4a, 4b) sont congues pour permettre le rac-
cordement d’une planche de plancher posée avec
une nouvelle planche de plancher par un mouve-
ment de poussée avec le plan de surface des plan-
ches de plancher essentiellement alignées entre el-
les pendant la flexion de la languette (38) et de la
levre inférieure (40).

Systeme de plancher selon I'une quelconque des
revendications 1 a 3, caractérisé en ce que les lé-
vres supérieure et inférieure des bords d’assembla-
ge (4a, 4b) sont congues pour permettre la décon-
nexion de deux planches de plancher mécanique-
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ment assemblées en faisant pivoter vers le haut une
planche de plancher par rapport a I'autre autour d’'un
centre de pivotement (C) a proximité d’un point d’in-
tersection entre le plan de surface (HP) et le plan de
joint (VP) pour déconnecter la languette (38) de la
planche de plancher de la rainure de languette (36)
de l'autre planche de plancher.

Systeme de plancher selon la revendication 4, ca-
ractérisé en ce que les lévres supérieure et infé-
rieure des bords d’assemblage (4a, 4b) sont con-
cues pour permettre la déconnexion de deux plan-
ches de plancher mécaniquement assemblées en
faisant pivoter vers le haut une planche de plancher
parrapportal’autre autour d’un centre de pivotement
(C) a proximité d’'un point d’intersection entre le plan
de surface (HP) et le plan d’'assemblage (VP) pour
déconnecterlalanguette (38) d’'une planche de plan-
cherdelarainure de languette (36) de l'autre planche
de plancher pendant la flexion vers le bas de la lévre
inférieure.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce
qu’au moins la majeure partie de I'extrémité infé-
rieure (48) de la rainure de languette, observée pa-
rallelement au plan de surface (HP), est positionnée
plus a distance du plan de joint (VP) que ne I'est
I'extrémité externe (69) de la languette.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les surfaces de support (50, 71) de la languette (38)
et la levre inférieure (40), qui sont congues pour la
co-action, sont placées selon un plus petit angle par
rapport au plan de surface (HP) que ne le sont les
surfaces de blocage de co-action (45, 65) de la levre
supérieure (39) et de la languette (38).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les surfaces de blocage (45, 65) sont placées es-
sentiellement selon le méme angle par rapport au
plan de surface (HP) sous la forme d’'une tangente
par rapport a un arc circulaire, qui est tangent par
rapport aux surfaces de blocage (45, 65) se mettant
en prise entre elles, au niveau d’un point le plus a
proximité du fond (48) de la rainure de dégagement
et qui a son centre au niveau du point (C) ou le plan
de surface (HP) et le plan de joint (VP) se coupent.

Systeme de plancher selon I'une quelconque des
revendications 1 a7, caractérisé en ce que les sur-
faces de blocage (45, 65) sont placées selon un plus
grand angle par rapport au plan de surface (HP)
qu’une tangente par rapport a I'arc circulaire, qui est
tangente par rapport aux surfaces de blocage (45,
65) se mettant en prise entre elles au niveau d’un
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point situé le plus a proximité du fond (48) de la rai-
nure de dégagement et qui a son centre au niveau
du point ou le plan de surface (HP) et le plan de joint
(VP) se coupent.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la levre supérieure (39) et la languette (38) ont des
surfaces de contact (43, 64) qui, dans leur état blo-
qué, co-agissent entre elles et qui sont positionnées
dans une zone située entre le plan de joint (VP) et
les surfaces de blocage (45, 65) de la languette et
de lalevre supérieure, lesquelles surfaces de bloca-
ge a I'état bloqué, co-agissent entre elles.

Systeme de plancher selon la revendication 10, ca-
ractérisé en ce que les surfaces de contact (43,
64), observées a partir des surfaces de blocage de
co-action (45, 65) de la languette et la lévre supé-
rieure, sont inclinées vers le haut et I'extérieur par
rapport au plan de joint (VP).

Systeme de plancher selon la revendication 10, ca-
ractérisé en ce que les surfaces de contact (43, 64)
sont essentiellement paralléles au plan de surface
(HP).

Systeme de plancher selon la revendication 10, 11
ou 12, caractérisé en ce que les surfaces de contact
(43, 64) sont essentiellement planes.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la rainure de dégagement (35) et la languette (38)
ont une conception telle que I'extrémité externe (69)
de la languette est positionnée a une certaine dis-
tance de la rainure de dégagement (35) essentielle-
ment le long de toute la distance des surfaces de
blocage (45, 65) de la levre supérieure (39) et de la
languette (38), lesquelles surfaces de blocage se
mettent en prise entre elles, jusqu’aux surfaces de
support de co-action (50, 71) de la lévre inférieure
et de la languette.

Systeme de plancher selon la revendication 14, ca-
ractérisé en ce qu’une partie de surface de I'extré-
mité externe (69) de la languette, qui est en contact
avec une partie de surface de la rainure de dégage-
ment (35) a une plus petite étendue observée dans
le plan vertical plutét que ne l'ont les surfaces de
blocage (45, 65) lorsque deux de ces planches sont
mécaniquement assemblées.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les parties de bords (4a, 4b) avec leur languette (38)
et rainure de languette (36), respectivement, sont
congues de sorte que, lorsque deux planches de
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plancher sont assemblées, il existe un contact de
surface entre les parties de bords (4a, 4b) le long,
au plus, de 30 % de la surface de bord de la partie
de bord supportant la languette (38), mesuré depuis
le c6té supérieur (2) de la planche de plancher jus-
qu’a sa face inférieure (34).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les surfaces de support de co-action (50, 71) de la
languette (38) et de la lévre inférieure (40) sont pla-
cées selon un angle d’au moins 10° par rapport au
plan de surface (HP).

Systeme de plancher selon la revendication 17, ca-
ractérisé en ce que les surfaces de support de co-
action (50, 71) de lalanguette etde la lévre inférieure
sont placées selon un angle de 30° maximum par
rapport au plan de surface (HP).

Systeme de plancher selon la revendication 18, ca-
ractérisé en ce que les surfaces de support de co-
action (50, 71) de lalanguette etde la lévre inférieure
sont placées selon un angle de 20° maximum par
rapport au plan de surface (HP).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce
qu’au moins des pieces des surfaces de support (50,
71) de la lévre inférieure et de la languette sont po-
sitionnées a une distance supérieure au plan de joint
(VP) que ne le sontles surfaces de blocage inclinées
(45, 65) de la lévre supérieure et de la languette.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la rainure de dégagement (35) et la languette (38)
sont congues pour permettre a une planche de plan-
cher qui est assemblée mécaniquement avec une
planche de plancher similaire d’étre déplacée dans
une direction (D3) le long du plan de joint (VP).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la languette (38) et la rainure de dégagement (35)
sont congues pour permettre la déconnexion d’une
planche d’une autre en faisant pivoter une planche
par rapport a l'autre tout en maintenant le contact
entre les planches au niveau d’un point (C) des par-
ties de bord d’assemblage des planches a proximité
de l'intersection entre le plan de surface (HP) et le
plan de joint (VP).

Systeme de plancher selon la revendication 22, ca-
ractérisé en ce que la languette (38) et la rainure
de dégagement (35) sont congues pour permettre la
déconnexion des planches en faisant pivoter une
planche par rapport a l'autre tout en maintenant le
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contact entre les bords au niveau d’un point des par-
ties de bord d’assemblage (4a, 4b) des planches a
proximité de l'intersection entre le plan de surface
(HP) et le plan de joint (VP) sans contact essentiel
entre le coté de la languette a distance du plan de
surface (HP) et la lévre inférieure (40).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la distance entre le plan de blocage (LP2) et le plan
(LP1) paralléle a celui-ci, a I'extérieur desquels tou-
tes les piéces des parties de lévre inférieure raccor-
dées al’ame sont positionnées, représente au moins
10 % de I'épaisseur (T) de la planche de plancher.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les surfaces de blocage (45, 65) de la lévre supé-
rieure et de lalanguette forment un angle par rapport
auplan de surface (HP) inférieur a 90° mais au moins
de 20°.

Systeme de plancher selon la revendication 25, ca-
ractérisé en ce que les surfaces de blocage (45,
65) de la levre supérieure et de la languette forment
un angle par rapport au plan de surface (HP) d’au
moins 30°.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les surfaces de support de co-action (50, 71) de la
languette et de la Iévre inférieure sont dirigées selon
un angle vers le plan de joint qui est égal ou inférieur
a une tangente par rapport a un arc circulaire qui est
tangent par rapport aux surfaces de support se met-
tant en prise entre elles au point le plus a proximité
du fond (48) de la rainure de dégagement et qui a
son centre au point (C) ou le plan de surface (HP)
et le plan de joint (VP) se coupent, vu en coupe a
travers la planche.

Systeme de plancher selon la revendication 27, ca-
ractérisé en ce que les surfaces de support de co-
action (50, 71) de lalanguette et de la levre inférieure
sont placées selon un angle supérieur par rapport
au plan de surface (HP) a une tangente par rapport
a un arc circulaire, qui est tangent par rapport aux
surfaces de support se mettant en prise entre elles
a un point le plus a proximité du fond (48) de la rai-
nure de dégagement et qui a son centre au point ou
le plan de surface (HP) et le plan de joint (VP) se
coupent.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les surfaces de support (50, 71) de la languette et
de la lévre inférieure, qui sont congues pour la co-
action, sont placées selon un angle plus petit par
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rapport au plan de surface (HP) que ne le sont les
surfaces de blocage de co-action (45, 65) de la levre
inférieure et de la languette.

Systeme de plancher selon la revendication 29, ca-
ractérisé en ce que les surfaces de support (50, 71)
de lalanguette et de lalévre inférieure, qui sont con-
cues pour la co-action, sont inclinées dans la méme
direction mais selon un plus petit angle par rapport
au plan de surface (HP) que ne le sont les surfaces
de blocage de co-action (45, 65) de la leévre supé-
rieure et de la languette.

Systeme de plancher selon I'une quelconque des
revendications 27 a 30, caractérisé en ce que les
surfaces de support (50, 71) forment un angle d’au
moins 20° de plus par rapport au plan de surface
(HP) que ne le font les surfaces de blocage (45, 65).

Systeme de plancher selon la revendication 31, ca-
ractérisé en ce que les surfaces de support (50, 71)
forment un angle d’au moins 20° de plus par rapport
au plan de surface (HP) que ne le font les surfaces
de blocage (45, 65).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les surfaces de blocage (45, 65) de la lévre supé-
rieure et de la languette sont essentiellement planes
dans au moins les parties de surface qui sont pré-
vues pour co-agir entre elles lorsque ces deux plan-
ches sont assemblées.

Systeme de plancher selon la revendication 33, ca-
ractérisé en ce que la languette (38) a une surface
de guidage (68) qui est positionnée a I'extérieur de
la surface de blocage (65) de la languette, observée
a partir du plan de joint (VP) et qui a un angle plus
petit par rapport au plan de surface (HP) que ne I'a
cette surface de blocage (65).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la lévre supérieure (39) a une surface de guidage
(42) qui est positionnée plus prés de I'ouverture de
la rainure de languette que ne l'est la surface de
blocage (45) de la lévre supérieure et qui a un angle
plus petit par rapport au plan de surface (HP) que
ne le faitla surface de blocage de lalévre supérieure.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce
qu’au moins des pieces des surfaces de support (50,
71) de la lévre inférieure et de la languette sont po-
sitionnées a une distance plus importante par rap-
port au plan de joint (VP) que ne le sont les surfaces
de blocage inclinées (45, 65) de la lévre supérieure
et de la languette.
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Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la surface de blocage (65) de la languette est agen-
cée selon une distance représentant au moins 0,1
fois I'épaisseur (T) de la planche de plancher par
rapport a la pointe (69) de la languette.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
I'étendue verticale des surfaces de blocage (45, 65)
co-agissant entre elles est plus petite que la moitié
de I'étendue verticale du dégagement (35), observé
a partir du plan de joint (VP) et parallele avec le plan
de surface (HP).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les surfaces de blocage (45, 65), observées dans
une section verticale a travers la planche de plan-
cher, ont une étendue qui représente au maximum
10 % de I'épaisseur (T) de la planche de plancher.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la longueur de la languette (38), vue perpendiculai-
rement a distance du plan de joint (VP), représente
au moins 0,3 fois I'’épaisseur (T) de la planche.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la partie de bord d’assemblage (4b) supportant la
languette et/ou la partie de bord d’assemblage (4a)
supportant la rainure de languette a/ont un évide-
ment (63) qui est positionné au-dessus de la lan-
guette (38) et se termine a une certaine distance du
plan de surface (HP).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la rainure de dégagement (35), observée en coupe,
a une partie d’'ouverture externe qui se rétrécit pro-
gressivement vers l'intérieur sous la forme d’un en-
tonnoir.

Systeme de plancher selon la revendication 42, ca-
ractérisé en ce que la lévre supérieure a un biseau
(42) au niveau de son bord externe positionné le plus
loin du plan de surface (HP).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la languette, observée en coupe, a une pointe qui
se rétrécit progressivement.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
lalanguette, observée en coupe, a une pointe fendue
avec une partie de languette supérieure etinférieure.
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Systeme de plancher selon la revendication 45, ca-
ractérisé en ce que les parties de languette supé-
rieure et inférieure de la languette sont réalisées
avec différents matériaux avec différentes propriétés
de matériaux.

Systeme de plancher selon 'une quelconque des
revendications précédentes, caractérisé en ce que
la rainure de languette (35) et la languette (38) sont
formées de maniére solidaire avec la planche de
plancher.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
lalévre supérieure (39) est plus épaisse que la leévre
inférieure (40).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
I'épaisseur minimale de la lévre supérieure (39) ad-
jacente au dégagement (35) est supérieure al’épais-
seur maximale de la lévre inférieure (40) adjacente
a la surface de support (50).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
I'étendue des surfaces de support représente au
maximum 15 % de I'épaisseur (T) de la planche de
plancher.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
I'étendue verticale de la rainure de languette entre
la lévre supérieure (39) et inférieure (40), mesurée
parallélement au plan de joint (VP) et au niveau de
I'extrémité externe de la surface de support (50), re-
présente au moins 30 % de I'épaisseur (T) de la plan-
che de plancher.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la profondeur de la rainure de languette (36), mesu-
rée a partir du plan de joint (VP), est au moins 2 %
supérieure a I'étendue correspondante de la lan-
guette (38).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
la languette (38) a d’autres propriétés de matériaux
que la lévre supérieure (3) ou inférieure (40).

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les levres supérieure (39) et inférieure (40) sont réa-
lisées avec des matériaux ayant des propriétés dif-
férentes.

Systeme de plancher selon I'une quelconque des



56.

57.

58.
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revendications précédentes, caractérisé en ce que
le systéme de plancher comprend également un se-
cond blocage mécanique, qui est formé par

une rainure de blocage qui est formée sur la face
inférieure de la partie de bord d’assemblage (4b)
supportant la languette (38) et s’étend parallélement
au plan de joint (VP), et

une bande de blocage (6) qui est fixée de maniére
solidaire sur la partie de bord d’'assemblage (4a) de
la planche sous la rainure (36) et s’étend essentiel-
lement le long de toute la longueur de la partie de
bord d’assemblage et a un composant de blocage
(8) qui fait saillie a partir de la bande et qui, lorsque
ces deux planches sont mécaniquement assem-
blées, est recue dans la rainure de blocage (14) de
la planche (2) attenante.

Systeme de plancher selon la revendication 55, ca-
ractérisé en ce que la bande de blocage (6) fait
saillie au-dela du plan de joint.

Systeme de plancher selon I'une quelconque des
revendications précédentes, caractérisé en ce qu’il
est formé dans une planche qui a une dme (30) de
matériau a base de fibre de bois.

Systeme de plancher selon la revendication 57, ca-
ractérisé en ce qu’il est formé dans une planche
qui a une ame (30) de bois.
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