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Description

Technical Field

[0001] The disclosure relates generally to the field of
moisture-proof joint systems for floor panels. The disclo-
sure relates to a moisture-proof locking system for floor
panels which can be joined mechanically; floor panels
provided with such a locking system; semi-manufactures
for producing such floor panels; and methods for produc-
ing such semi-manufactures and floor panels. The dis-
closure is particularly suited for use in mechanical locking
systems integrated with the floor panel, for instance, of
the type described and shown in WO9426999,
WO9966151, WO9966152, SE0100100-7 and
SE0100101-5 (owner Välinge Aluminium AB) but is also
usable in optional joint systems which can be used for
joining of floors.
[0002] More specifically, the disclosure relates above
all to moisture-proof locking systems for floors of the type
having a core and a decorative surface layer on the upper
side of the core.

Field of Application of the Invention

[0003] The present invention is particularly suited for
use for floating floors, which are made of floor panels
which on the one hand are joined mechanically with a
joint system which is integrated with the floor panel, i.e.
factory mounted, and, on the other hand, are made up
of one or more preferably moisture-proof upper layers of
a decorative laminate or decorative plastic material, an
intermediate core of fiberboard-based material or plastic
material and preferably a lower balancing layer on the
rear side of the core. The following description of the
state of the art, problems associated with known systems
and the objects and features of the invention will there-
fore, as a non-restricting example, focus first of all on this
field of application and, in particular, on laminate flooring
made of rectangular floor panels, intended to be mechan-
ically joined on both long sides and short sides. However,
it should be noted that the invention can be used in op-
tional floor panels with optional joint systems where the
floor panels have a core and are given their final shape
by cutting. The invention can thus also be applicable to
homogeneous wooden flooring and wooden flooring hav-
ing two or more layers of wood or fiberboard-based ma-
terial and a decorative surface layer of wood. Thus, the
invention may be applied to floor panels comprising any
woodfiber-based material, such as solid wood, plywood,
particle board, fiberboard, MDF, HDF etc. The invention
mainly discusses problem areas which are related to
moisture penetrating into the joint system from the front
side of the floor panel. The systems and methods that
are indicated to solve these moisture problems are also
applicable to the case of preventing moisture from pen-
etrating into the joint system from the rear side of a floor
panel.

Background of the Invention

[0004] Laminate flooring is usually composed of a core
of a 6-9 mm thick fiberboard, a 0.2-0.8 mm thick upper
decorative surface layer of laminate and a 0.1-0.6 mm
thick lower balancing layer of laminate, plastic, paper and
like material. The surface layer provides appearance and
durability to the floor panels. The core provides stability,
and the balancing layer keeps the panel plane when the
relative humidity (RH) varies during the year. The RH
can vary between 15% in winter and 90% in summer.
The floor panels are usually laid floating, i.e. without glu-
ing, on an existing subfloor which need not be entirely
smooth or plane. Any irregularities are eliminated by
means of underlay material in the form of, for instance,
board or foam which is arranged between the floor panels
and the subfloor. Traditional hard floor panels in floating
flooring of this type are as a rule joined with the aid of
glued tongue-and-groove joints (i.e. joints with a tongue
on one floor panel and a tongue groove in an adjoining
floor panel) on long side and short side. When laying, the
panels are joined horizontally, a projecting tongue along
the joint edge of one panel being inserted into a tongue
groove along a joint edge of an adjoining panel. The same
method is applied to long side as well as short side.
[0005] In addition to such traditional floors, which are
joined by means of glued tongue-and-groove joints, floor
panels have recently been developed which do not re-
quire the use of glue and instead are joined mechanically
by means of so-called mechanical joint systems. These
systems contain locking means which lock the panels
horizontally and vertically. The mechanical joint systems
can be made by machining the core of a panel. Alterna-
tively, parts of the locking system can be made of a sep-
arate material which is integrated with the floor panel, i.e.
joined with the floor panel even in connection with the
production thereof.
[0006] The main advantages of floating floors with me-
chanical joint systems are that they can be easily and
rapidly laid by different combinations of inward angling
and snapping-in. They can also easily be taken up again
and be reused in another place. A further advantage of
the mechanical joint systems is that the edge portions of
the floor panels can be made of materials which need
not have good gluing properties. The most common core
material is wood in parquet flooring and in laminate floor-
ing fiberboard of high density and good stability usually
referred to as HDF - high density fiberboard. Sometimes
MDF - medium density fiberboard - is used as core.
[0007] Laminate flooring and also many other floorings
with a surface layer of plastic, wood, veneer, cork and
the like are produced by a surface layer and a balancing
layer being applied to a core material. This application
can take place by gluing of a previously manufactured
decorative layer, for instance when the fiberboard is pro-
vided with a decorative high pressure laminate which has
been made in a separate operation where a plurality of
impregnated sheets of paper are compressed under high
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pressure and at a high temperature. The currently most
common method in producing laminate flooring, howev-
er, is direct laminating which is based on a more modern
principle where both production of the decorative lami-
nate layer and the attachment to the fiberboard take place
in one and the same step of production. Impregnated
sheets of paper are applied directly to the board and are
compressed under pressure and heat without gluing.
[0008] In addition to these two methods, a number of
other methods for providing the core with a surface layer
are used. A decorative pattern can be printed on the sur-
face of the core, which is then, for instance, coated with
a wear layer. The core can also be provided with a surface
layer of wood, veneer, decorative paper or plastic film,
and these materials can then be coated with a wear layer.
[0009] As a rule, the above methods result in a floor-
board element in the form of a large panel which is then
sawn into, for instance, some ten floorboards, which are
then machined to floor panels. In some cases, the above
methods may result in completed floorboards and then
sawing is not necessary before machining to completed
floor panels is carried out. Production of individual floor-
boards usually takes place when the boards have a sur-
face layer of wood or veneer.
[0010] In all cases, the above floorboards are individ-
ually machined along their edges to floor panels. Edge
machining is carried out in advanced milling machines
where the floorboard is exactly positioned between one
or more chains and bands mounted so that it can be
moved at high speed and with great accuracy past a
number of milling motors which are provided with dia-
mond cutting tools or metal cutting tools which process
the edge of the floorboard. By using a plurality of milling
motors which operate at different angles, advanced joint
geometries can be formed at speeds exceeding 100
m/min and with an accuracy of 60.02 mm.

Definition of Some Terms

[0011] In the following text, the visible surface of the
completed, mounted floor panel is called "front side",
while the opposite side of the floor panel facing the sub-
floor is called "rear side".
[0012] The sheet-shaped starting material that is used
is called a "core". By "fiberboard core" is meant a core
material containing wood fibers such as homogeneous
wood, MDF, HDF, particle board, flake board, plywood
and the like. When the core has been coated with a sur-
face layer closest to the front side and preferably also a
balancing layer closest to the rear side, it forms a semi-
manufacture, which is related to as a "floorboard" or a
"floor element".
[0013] A "floorboard" is generally of essentially the
same size as the floor panel which is to be produced from
the floorboard. Thus, the floorboard is generally formed
into a floor panel.
[0014] The "floor element", on the other hand, is typ-
ically so large that at least two floor panels may be pro-

duced from it. Thus, the floor element is usually divided
into several floor boards, which are subsequently formed
into floor panels.
[0015] Hence, when the edges of the floorboards have
been machined so as to give the floorboards their final
shape, including the joint system, they are related to as
"floor panels". By "surface layer" are meant all layers
that are applied to the core closest to the front side and
that cover preferably the entire front side of the floor-
board. "Decorative layer" relates to layers that are es-
sentially intended to give the floor its decorative appear-
ance. "Wear layer" relates to layers that are above all
intended to improve the durability of the front side.
[0016] The outer parts of the floor panel at the edge of
the floor panel between the front side and the rear side
are related to as "joint edge". As a rule the joint edge
has several "joint surfaces" that can be vertical, hori-
zontal, angled, rounded, beveled, etc. These joint sur-
faces are to be found on different materials included in
the floor panel and the joint system, e.g. laminate, fiber-
board, wood, plywood, plastic, metal (especially alumi-
num) or sealing material. "Joint edge portion" relates
to joint edge and part of the floor panel portions closest
to the joint edge.
[0017] By "joint" or "joint system" are meant coop-
erating connecting means which join the floor panels ver-
tically and/or horizontally.
[0018] Laminate flooring and also wooden flooring are
often laid in kitchens, hallways and public rooms where
they are continually exposed to water, for instance in the
form of people walking on the floor with wet shoes and
when cleaning the floor with water and the like. In recent
years, laminate flooring is being used in bathrooms as
well. Laminate and wooden flooring are being sold all
over the world and installed in humid climates where the
relative humidity may exceed 90%.
[0019] When water penetrates into a material or when
evaporated or condensed water is to be found on or in
materials, it is generally related to as "moisture".
[0020] By "moisture-proof material" are generally
meant materials which to a limited extent absorb moisture
or materials that are not damaged by moisture.

Moisture in Floors

[0021] When a laminate floor with a fiberboard-based
core is exposed to moisture to a limited extent in the
rooms mentioned above, the moisture can penetrate, via
the joint between neighboring floor panels, into the upper
parts of the joint system closest to the front side and thus
penetrate into the core and its wood fibers. If the amount
of moisture supplied is small, the water usually evapo-
rates after some time, but, as a result, a permanent swell-
ing of the joint edge portion, rising of the edge of the
upper joint edge portion and cracks in the surface layer
may arise in particular if the quality of the core is not high
and if the laminate is thin. Rising of the edge also causes
great wear on the surface layer round the joint edges. In
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a wooden floor, the joint edges may also swell at a high
relative humidity and cause damage to the joint edges.
[0022] If the supply of moisture is extensive or if it takes
place regularly for a long time, moisture may also pene-
trate through the entire joint system and into the subfloor
and cause considerable damage such as in the form of
mold. This may take place even if the floor panel is made
of a moisture-proof core since this moisture-proof core
as a rule merely counteracts swelling of the joint edge
portions or prevents moisture from spreading into the
core. The moisture-proof core cannot prevent moisture
from spreading through the joint system and into the sub-
floor. This moisture migration through the joint system is
reinforced if the geometry of the mechanical joint con-
tains many joint surfaces on a floor panel, which do not
have contact with corresponding joint surfaces on the
neighboring floor panel. Such a geometric design facili-
tates, for instance, manufacture and facilitates displace-
ments of a floor panel in its locked position along the joint
edge of a neighboring floor panel, but such a geometric
form is not advantageous in counteracting the possibility
of moisture penetrating through the joint system.
[0023] A common misconception is that mechanical
joint systems are more sensitive to moisture than tradi-
tional joint systems with glue since glue is considered to
prevent moisture from penetrating into the joint system.
Glued floors with environment-friendly water-based glue
systems, however, cannot prevent moisture from pene-
trating into the joint system. One reason is that as a rule
glue is to be found only in parts of the joint system. An-
other reason is that moisture that comes into contact with
the glue layer dissolves the glue joint. The moisture pen-
etrates through the joint system and the panels come
loose in the joint.
[0024] Laminate floors and wooden floors could take
a considerably greater market share, especially from
plastic floors and tiled floors, if they could resist in a better
way the effect of high relative humidity and of water on
the surface.

Prior-Art Technique and Problems thereof

[0025] When a laminate floor is exposed to water on
its surface, a moisture-proof surface layer will counteract
that moisture penetrates through the surface and into the
core. The limited amount of moisture penetrating through
the surface layer and into the core will as a rule not cause
any damage. In the joints, moisture will penetrate be-
tween the upper joint edges of neighboring floor panels,
and as the moisture passes the moisture-proof surface
layer and reaches the significantly more moisture-sensi-
tive core, the moisture will spread into the core and at
the same time continue towards the rear side of the floor
panel. If the core contains wood fibers, these will swell.
As a result, the thickness of the floor panel within the joint
edge portion increases and the surface layer rises. This
vertical swelling in turn causes damage to the floor. If
additional moisture is supplied, the moisture will spread

downwards to the rear side until it has passed the joint
system and reaches the underlay board and the subfloor.
This may cause even greater damage.
[0026] Various methods have been used to counteract
these problems. Attempts have been made to prevent
moisture from penetrating into the floor panel from the
joint edge by coating the joint surfaces with a moisture-
sealing material, for instance wax or silicone. This type
of solution is described in, inter alia, WO9426999
(Välinge Aluminium AB) and EP0903451 (Unilin Beheer
B.V.). One has tried to counteract moisture migration
from the front side to the rear side of the floor panels
along the joint by inserting elastic sealing means between
neighboring floor panels. Such solutions are disclosed
in, inter alia, WO9747834 (Unilin Beheer B.V.).
[0027] Thus use has been made of several methods
in order to improve in various ways the possibilities of
the joint systems withstanding the effect of water and
moisture.
[0028] The most common method is to make the core
of the floor panel of a HDF panel of high quality as regards
e.g. density and protection against moisture. The core’s
protection against moisture can also be improved by add-
ing specific binders, in many cases in combination with
use of special wood fibers when making the core. This
method can significantly reduce, but not entirely elimi-
nate, swelling as moisture penetrates. The main disad-
vantage of this method is the cost. The entire floor panel
will have the same high quality although these specific
properties are only utilized in a limited part of the floor
panel in connection with the joint edge. Another disad-
vantage is that this method does not afford protection
against moisture migration through the joint system from
the front side to the rear side of the floor.
[0029] It is also known that it is possible to counteract
penetration of moisture into the core of the floor panels
by spraying on, or otherwise applying to, the joint edges
special chemicals which impregnate or reinforce the
wood fibers in the joint system. This application of chem-
icals takes place after the joint by machining has been
given is final shape and geometric form. As a rule, the
impregnation takes place immediately in connection with
the machining of the edges of the floor panels since it is
desirable to use the condition that in this step of produc-
tion the panel is held in the correct position by drive chains
or belts in the machining equipment.
[0030] The impregnating materials can be applied in
the joint system using different methods which can in-
volve application by spraying, rolling, spreading and the
like. The most common impregnating materials are melt-
ed wax and liquids of different kinds such as oils, poly-
urethane-based impregnating agents and a number of
other chemicals which all contribute to counteracting
penetration of moisture from the joint edge into the core
so as to reduce the risk of swelling as moisture penetrates
between the upper joint edges.
[0031] All methods of application are complicated, ex-
pensive and give an unsatisfactory result. It is particularly
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difficult to provide moisture-proof corners. If application
by spraying on a moving floor panel, for instance, starts
too late, part of the edge closest to the corner will have
no impregnation. If spraying is terminated too late, im-
pregnating liquid will reach the open air, and this will
cause undesirable smearing of equipment and also
spreading of undesirable solvents or impregnating ma-
terials in the air and the room where production takes
place. It is also difficult to impregnate the core at the joint
edge immediately under the surface layer without simul-
taneously causing smearing of the surface of the floor
panel closest to the joint edge. It is also difficult to obtain
deep and even impregnation in the areas immediately
under the surface layer which are most exposed to mois-
ture and swelling. Everything is made worse by the fact
that machining and thus subsequent impregnation take
place at very high speeds and with the surface layer of
the floor panels facing downwards. Further disadvantag-
es are that the impregnation, especially if it is water-
based and environment-friendly, may cause fibers to
swell or a layer of solidified impregnating agent to settle
in the joint system in such manner that the geometry of
the joint is changed in an uncontrolled manner.
[0032] Besides the above methods do not result in a
reliable seal against moisture migration from the front
side of the floor panels along the joint surfaces down to
the rear side of the floor panels. Nor can they solve the
problem of swelling of upper joint edge portions in wood-
en floors.
[0033] It is also known that is possible to use core ma-
terials of plastic which do not swell and do not absorb
moisture. This gives a perfect seal against moisture mi-
gration horizontally away from the joint between two
joined floor panels. Plastic is disadvantageous since pan-
els of plastic material are considerably more expensive
than fiberboard and since it is difficult to glue or directly
laminate a decorative surface layer on a panel of plastic
material. Moreover machining of plastic is much more
difficult than machining of fiberboard-based material for
making said connecting means of the floor panels along
all four edges. An example of a floor panel having a plastic
core is provided in EP1045083A1. An example of a floor
panel having connecting means made of plastic materials
is provided in US6101778.
[0034] The above-mentioned publication WO9426999
(Välinge Aluminium AB) discloses a system for counter-
acting moisture penetration into the floor panels from the
joint edges and for counteracting moisture migration from
the front side of the floor panels to their rear side. This
publication suggests the use of silicone or some other
sealing compound, a rubber strip or some other sealing
device which is applied in the joint system before instal-
lation. The system according to WO9426999 (Välinge
Aluminium AB), i.e. sealing against moisture using a seal-
ing compound or a sealing device, which is applied in the
joint in connection with manufacturing, also has draw-
backs. The drawbacks are essentially the same as in
edge impregnation by spraying or spreading. It is also

difficult to handle panels with a smeary sealing com-
pound. The properties of the sealing compound can also
change in course of time. If the sealing compound is ap-
plied in connection with laying, laying will be difficult and
expensive.
[0035] One way of providing impregnation of floor pan-
els is disclosed in DE20002744U1. DE20002744U1 de-
scribes impregnation of an edge profile of a board. How-
ever, DE20002744U1 does not disclose any solution of
the problem of how to obtain a tight joint.
[0036] One possibility of establishing a seal against
penetration of moisture is to insert, in connection with
laying, a sealing device in the form of e.g. a sealing strip
of rubber into the joint. Also this method is difficult and
expensive. When the sealing means is applied in the joint
in connection with manufacture, it is not known how the
sealing means is to be designed for optimal functions,
how the application should take place in a rational man-
ner and how the corners should be designed so that the
seal can function along the joint edge of the entire floor
panel both on the long sides and on the short sides. The
above-mentioned publication WO9747834 (Unilin Be-
heer B.V.) shows in Fig. 10 how sealing means have
been applied in a visible manner between the upper joint
edges, so that a narrow gap is to be seen between the
neighboring floor panels.
[0037] The use of inserted elastic sealing means in
joints is known also in connection with the joining of story-
high wall elements. This is shown in for instance
GB2117813 (Ostrovsky) disclosing a joint system, which,
however, is not suitable for floor panels that are to be laid
without great visible joint gaps.
[0038] Furthermore, it is known to apply a sealing paste
or a water resistant glue in a joint between the floor panels
as is shown in EP 0665347A1. However, such a proce-
dure would require the seal to be applied at the time the
panels are installed. Furthermore it would be associated
with most of the drawbacks inherent in floor panels which
are connected by means of glue.
[0039] It is also known (according to WO 9966152,
Välinge Aluminium AB) that it is possible to provide the
edge of the core on the long side or the short side with
separate materials which are attached to the core and
which are then machined to achieve specific functions in
the locking system, such as strength, protection against
moisture or flexibility. However, it is not known how these
materials are to be applied and formed in order to solve
the moisture problems described above in an optimal
manner.
[0040] A specific problem, which is related to moisture
penetration in floor panels from the joint edges, arises in
connection with wooden floor panels which have several
wooden layers with different directions of fibers since
wood swells to a greater extent transversely of the direc-
tion of fibers than along the direction of fibers. This means
that in a wooden floor, which has a surface layer with its
direction of fibers in the longitudinal direction of the floor
panel and a core having a different direction of fibers, for
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instance transversely of the floor panel, and which is in-
stalled in an environment which is moist or has a high
relative humidity, the surface layer will swell to a greater
extent in the transverse direction of the floor panel than
does the core. As a result, the upper joint edge portions
and especially the parts closest to the joint surface will
swell and expand parallel with the surface of the floor
panel and move the floor panels apart whereas the joint
system made in the core largely retains its form. This
may cause damage, for instance, by the decorative layer
(surface layer) being compressed, the joint system
breaking or the locking function of the locking system
being wholly or partly lost.
[0041] It may therefore be established that moisture
problems in connection with joined floor panels are as-
sociated essentially with

 vertical and horizontal swelling of the joint edge
portions

 moisture penetration through the joint system.

[0042] Summing up, it can be said that as regards the
providing of a seal against moisture migration in the floor
panels from the joint edges, there are a plurality of known
methods, none of which provides a result which is satis-
factory as regards quality as well as cost. As regards
sealing against moisture migration along the joint from
the front side to the rear side of the floor panels, there
are no known solutions which allow an integrated design
where the panel even in connection with manufacture is
provided with a seal that counteracts such moisture mi-
gration.

Brief Description of the Invention and Objects thereof

[0043] The disclosure is based on the understanding
that several types of seals may be involved, which are
necessary above all in a moisture-proof locking system
for floor panels which can be joined together, viz.

 "material seal" which counteracts swelling of joint
edges,

 "material seal" and "joint seal" which counteract
swelling and moisture penetration through the joint
system,

 "compensation seal" which compensates for
swelling and shrinkage of joint edges.

[0044] By "material seal" is meant a seal which pre-
vents or counteracts spreading of moisture from the joint
edge of a floor panel into the floor panel. By "joint seal"
is meant a seal which prevents or counteracts migration
of moisture through the joint along the joint surfaces. By
"compensation seal" is meant a seal which adjusts to
material movements caused by moisture in a floor panel
(swelling and shrinkage) owing to changes of the mois-

ture content, for instance by changes in relative humidity
in the ambient air, and which counteracts stress under
compression and the arising of a visible gap between the
upper joint edges of neighboring floor panels owing to
such material movements caused by moisture.
[0045] As is evident from that stated above, the known
solutions to problems caused by the moisture in connec-
tion with floor panels and floor materials are not quite
satisfactory. Some of the solutions are insufficient as re-
gards the intended effect, others have deficiencies which
cause difficulties in connection with manufacture or lay-
ing, whereas others are unsatisfactory from the viewpoint
of cost.
[0046] Therefore an object of the present invention is
to eliminate or significantly reduce one or more of the
remaining problems associated with moisture sealing in
connection with manufacture and use of floor panels. A
further object of the invention is to provide a rational and
cost-efficient manufacturing method for manufacturing
floor panel cores, floorboard elements, floorboards and
floor panels.
[0047] These and other objects are achieved by floor
panels, floors and manufacturing methods having the
features that are stated in the disclosure.
[0048] The invention is defined by the appended
claims. The dependent claims and the following descrip-
tion define embodiments of the invention.
[0049] The invention is especially suited for use in floor
panels with mechanical locking systems and in floor pan-
els which are made from board elements which are di-
vided into a plurality of boards before machining. How-
ever the disclosure can also be used for floors with a joint
system that is glued and for floor panels that are produced
directly as separate floorboards for machining to floor
panels and which are thus not manufactured by dividing
large board elements before subsequent machining of
the individual floorboards.
[0050] Thus, according to a first aspect of the disclo-
sure, there is provided a floor panel, comprising a body
having a wood fiber-based core, in which floor panel at
least two opposite parallel joint edge portions are provid-
ed with connecting means for mechanical joining of the
floor panel in the horizontal direction with similar floor
panels, the connecting means having active locking sur-
faces for cooperation with corresponding active locking
surfaces of adjacent floor panels after the floor panel has
been joined therewith. The floor panel is distinguished in
that at least one of the active locking surfaces wholly or
partly is made of an elastically deformable material, other
than that of the body of the floor panel.
[0051] According to a second aspect of the disclosure,
there is provided a system for forming a joint between
two adjoining edges of floor panels, the floor panels hav-
ing a core and a surface layer applied to an upper side
of the core, the surface layer consisting of at least one
layer, said floor panels, at their adjoining joint edge por-
tions, being provided with connecting means for joining
the floor panels with each other in the vertical direction,

9 10 



EP 2 281 977 B1

7

5

10

15

20

25

30

35

40

45

50

55

and whose upper adjoining joint edges meet in a vertical
joint plane. The system is distinguished in at least one
of the opposite joint edge portions of the floor panels,
when the floor panels are joined together, is provided
with a joint seal for counteracting penetration of moisture
along the vertical joint plane between adjacent floor pan-
els, and that this joint seal is made of an elastic sealing
material which is secured in at least one of the floor pan-
els, formed in connection with the forming of the joint
edges (82, 83) of the floor panels, and adapted to be
compressed when neighboring floor panels are joined
together.
[0052] According to a third aspect of the disclosure,
there is provided a floor panel comprising a core and a
surface layer applied to an upper side of the core, the
surface layer consisting of at least one layer, the floor
panel at opposite joint edge portions having connecting
means for joining the floor panel with similar floor panels
in the vertical direction, so that joined floor panels have
upper joint edges which meet in a vertical joint plane.
The floor panel is distinguished in that at least one of the
opposite joint edge portions of the floor panels is provided
with a joint seal for counteracting penetration of moisture
along the vertical joint plane between adjacent floor pan-
els, and that this joint seal is made of an elastic sealing
material, which is secured in the floor panel, formed in
connection with the forming of the joint edges (82, 83) of
the floor panels and which is adapted to be elastically
deformed when the floor panel is joined with a similar
floor panel.
[0053] Thus, according to the first, second and third
aspects of the disclosure, the core can be provided with
inserted and fixedly secured elastically deformable ma-
terials, which may act as a sealing means and/or as com-
pensation means for swelling or shrinking of the floor
panels. The elastically deformable materials are applied
in portions that will later will be machined for making the
connecting means of the completed floor panel. The elas-
tically deformable material will thus be machined simul-
taneously as or in connection with the machining of the
remaining parts of the joint system. As a result, the elas-
tically deformable material can be made into accurately
positioned and accurately dimensioned seals for forming
the above-mentioned joint seals or compensation
means.
[0054] According to a fourth aspect of the disclosure,
there is provided a method of making a core for produc-
tion of a floor board or a floor element that is to be divided
into at least two floor boards, the method comprising mak-
ing the core from a sheet shaped material, from which a
part of a locking system for vertical locking of the floor
boards is to be formed. The method is distinguished by
making a groove in the sheet-shaped material, and in-
serting an elastic sealing material in the groove.
[0055] According to a fifth aspect of the disclosure,
there is provided a method for use in manufacturing a
floor panel, the method comprising the steps described
above in connection with the fourth aspect of the disclo-

sure. The method is distinguished in that the elastic seal-
ing material is formed into a joint seal in connection with
the forming of the locking system.
[0056] By suitable methods, such as sawing or milling,
the core can, before application of the surface layer (for
instance a decorative surface layer), be pretreated so
that, for instance, one or more grooves are formed in the
surface in the areas where edge machining of the joint
system will later take place. Subsequently, a suitable
sealing material is applied in the groove, suitably by im-
pregnation or extrusion or any other suitable method. The
sealing material may form a material seal and/or may
have the property of changing into a solid, moisture-proof
and elastically deformable material which could be
formed to a joint seal. The surface layer can then be
applied to the surface of the core over the groove with
the sealing material. According to this aspect of the dis-
closure, the sealing material can also be applied in a
similar way after the application of the surface layer. The
groove is then made in the floor element or the floorboard
in the surface layer and in the core, or merely in the core
of the floorboard. When the floor element is sawn up in
floorboards, the edges will contain the sealing material.
If the sealing material is applied in a groove or a machined
edge part of the floorboard it is preferred that a reference
surface is machined in connection with the application of
the sealing material. This reference surface could be an
outer portion of the edge of the floorboard. The final ma-
chining of the locking system and the joint sealing could
then be made in a second production step, where the
reference surface could be used to position the floor-
board in relation to the machining tools. With this method
it is possible to position sealing material with a tolerance
of about 0,01 mm in relation to the joint surfaces, and the
surface of the floor panel. It is possible to position and
form a joint sealing in the core and in the lower part of a
0,1 - 0,5 mm thick surface layer. The joint sealing will
protect the wood fiber core and prevent moisture from
penetrating trough the locking system. This method
makes it possible to apply and form a seal in all types of
laminate floors that could be produced with the sealing
material. It is obvious that the method could be used for
thicker surfaces of, for instance, 1 - 3 mm plastic and
linoleum surfaces. Such a sealing will not be visible from
the surface and it will protect the wood fiber core under
the moisture proof surface layer. If the sealing material
is flexible, it may also prevent moisture from penetrating
trough the locking system.
[0057] To form a joint sealing it is possible, in principle,
to use any known sealing material, which can be applied
in liquid form or in semi-liquid form by extrusion, such as
foam or the like, and which after application are formable,
elastically deformable and moisture-proof. It is an advan-
tage if the sealing materials have properties which allow
adhesion to the core. Such adhesiveness, however, is
not necessary since the sealing material can also be at-
tached mechanically in, for instance, undercut grooves.
[0058] The subsequent machining in the production of
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the floor panels is carried out in such manner that the
sealing material is only partly removed or reshaped. For
instance, the sealing material can be formed by cutting
into an elastically deformable joint seal which will be ex-
actly positioned along the entire long side and the entire
short side and in the corners and also exactly positioned
in relation to the surface layer.
[0059] The joint seal and especially its active part,
which provides the moisture seal, can be formed with an
optional outer geometry by cutting which can be made
with very narrow tolerances in connection with the rest
of the joint system being formed.
[0060] If the joint system between the decorative layer
and the joint seal also has a material seal, the result will
be a floor with floor panels which all have moisture-proof
joints on the long sides and the short sides and in the
corners. If the floor is also provided with moisture-proof
baseboards made of e.g. plastic material which in con-
nection with the floor have a suitable sealing material or
sealing strip, the floor will be quite moisture-proof in all
joints and along the walls.
[0061] The material seal between the surface layer and
the joint seal can, in addition to the above-described im-
pregnation, be provided in many different ways, for in-
stance:

 The core can be made of a moisture-proof ma-
terial.

 In a direct-laminated floor, the upper part of the
core can immediately under the decorative layer be
impregnated, e.g. according to what is described be-
low.

 Impregnating material can also be applied in the
grooves of the core where also the joint seal is ap-
plied.

 In a floor of high pressure laminate, the lami-
nate’s reinforcement layer of phenol-impregnated
kraft paper under the decorative layer can constitute
a material seal.

 Another alternative is that a moisture-proof plas-
tic layer is applied between the core and the deco-
rative surface layer in the entire panel.

[0062] In the same way as the joint seal is applied, also
materials with other properties, for instance non-com-
pressible materials, can be applied in order to protect the
joint edge and form a material seal.
[0063] The material seal can consist of one or more
materials which cover the entire core surface and which
are also resilient and sound-reducing. The advantage is
that it is possible to obtain, at the same cost, a moisture
seal, sound reduction and a softer floor. Parts of the joint
seal may also constitute a material seal. Finally, the entire
joint seal, or parts thereof, can also constitute a material
seal. This means that the joint seal may also serve as a
material seal with or without impregnation of the core.

[0064] As is evident from that stated above, this aspect
of the disclosure is suitable for core materials which are
wood fiber-based, e.g. fiberboard-based, but also for
moisture-proof core materials, such as plastic and vari-
ous combinations of plastic and fiberboard-based mate-
rials.
[0065] As non-limiting examples of materials that can
be used to provide a joint seal, mention can be made of
acrylic plastic-based materials, elastomers of synthetic
rubber, urethane rubber, silicone rubber or the like, or
polyurethane-based hot-melt adhesive.
[0066] In one embodiment, the floor panels may have
a mechanical joint system which for a long time and dur-
ing swelling and shrinkage of the floor panels holds to-
gether the joint edge with the sealing material in close
contact with another sealing means or with the other joint
edge. The method and the system may also function in
a traditionally glued tongue-and-groove joint, but it is con-
siderably more expensive and more difficult to provide a
tight joint than with a mechanical joint system.
[0067] In connection with laying, it is possible to add
glue, sealing material and the like to the above-described
joint system for the purpose of, for instance, additionally
reinforcing the strength or moisture resistance of the joint
in parts of the floor or in the entire floor.
[0068] Within the scope of the invention, long sides
and short sides can be formed in various ways. The rea-
son may be that the connecting method during laying can
be different at long sides and short sides. For instance,
the long side can be locked by inward angling and the
short side by snapping-in, and this may necessitate dif-
ferent material properties, joint geometries and seal ge-
ometries, where one side is optimized for inward angling
and the other for snapping-in. Another reason is that each
square meter of floor contains considerably more long
side joint than short side joint if the panels are elongate.
An optimization of the material cost can give different
joint designs.
[0069] Impregnation and edge reinforcement of the
core in certain areas before application of surface layer
and balancing layer can also be used on the rear side in
order to, for instance, reinforce that part where the lower
parts of the joint system are formed. This can be used,
for instance, to make a strong and flexible strip or lower
lip and a strong looking element when the strip or the
lower lip is formed integrally with the core. If, for instance,
the strip is made of a material other than that of the core,
for instance aluminum, impregnation from the rear side
can be used to reinforce critical parts, where the strip is
secured or where the panel cooperates with the locking
element.
[0070] The above described manufacturing methods
can also be used to produce a mechanical joint system,
which contains elastic locking means. These elastic lock-
ing means can be pressed together as adjoining upper
joint edges swell and can expand as they shrink. In this
way, the horizontal swelling problems and the arising of
visible gaps in a dry floor can be counteracted. Since this
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swelling problem is mainly related to the long side, the
corners are not involved in this respect. The elastically
deformable material can therefore also be mechanically
applied in solid form in the groove for instance by snap-
ping-in or pressing-in into undercut grooves of by gluing
to the edge of the groove. Thus these elastic locking
means will serve as an "elastic compensation seal".
[0071] The above-described manufacturing method of
providing a partial material seal in predetermined areas
in a core can also be used in connection with manufacture
of the sheet-shaped core. Impregnating material is then
applied either in the compound of wood fiber and binder
which is formed to a core or in connection with the core
getting its final shape in the manufacturing process.
[0072] According to the invention, there is provided a
rectangular floor panel comprising long sides, short
sides, a core and a surface layer which is arranged on a
surface of the core, said surface layer comprising a wear
layer and a decorative layer (35), the floor panel, adjacent
to opposite joint edge portions, being provided with a
locking system for joining the floor panel with similar floor
panels in the vertical direction and in the horizontal di-
rection along the long sides and short sides, said locking
system being at least partly formed from the core, said
floor panel being distinguished in that it further comprises
a portion constituting a material seal for counteracting
penetration of moisture from the joint edge of the floor
panel into the core, said material seal being located be-
tween

- the surface layer, and
- an elastically deformable joint seal which is is fixedly

secured in the floor panel and which, when the floor
panel is joined with a similar floor panel, counteracts
penetration of moisture along the joint surfaces of
the joint edges between the adjacent floor panels.

[0073] According to a seventh aspect of the disclosure,
there is provided a floor element for use in forming at
least two floor boards, the floor element comprising a
wood fiber-based core and a surface layer that is at-
tached to a surface of the core. The floorboard is distin-
guished in that a groove is provided in the surface of the
core and/or in the surface layer, said groove being ar-
ranged in a portion of the board where a mechanical lock-
ing system is to be formed, and said groove being pro-
vided with an elastically deformable material and/or an
impregnation agent. The elastically deformable material
may be formed into the joint seal described above at least
partly in connection with the forming of the connecting
means.
[0074] According to an eight aspect of the disclosure,
there is provided a floorboard for use in forming a floor
panel, the floorboard comprising a wood fiber-based core
and a surface layer that is attached to a surface of the
core. The floorboard is distinguished in that a groove is
provided in an upper edge portion of the floorboard,
where a mechanical locking system is to be formed, said

groove being provided with an elastically deformable ma-
terial and/or an impregnation agent.
[0075] According to a ninth aspect of the disclosure,
there is provided a method for forming a joint between
two adjoining edges of floor panels, the floor panels hav-
ing a core, a surface layer applied to an upper side of the
core, the surface layer including at least one layer, and
a locking system at adjoining joint edge portions for join-
ing the floor panels with each other in at least a vertical
direction and whose upper adjoining joint edges meet in
a vertical joint plane. The method is distinguished by se-
curing an elastic sealing material in at least one of the
floor panels,
forming a joint seal simultaneously with forming the joint
edge of the floor panel, the joint seal formed in at least
at one of the adjoining joint edge portions of the floor
panels and adapted to be compressed when adjoining
floor panels are joined together. According to the method,
the joint seal is adapted to counteract penetration of mois-
ture along the vertical joint plane between adjoining floor
panels.

Brief Description of the Drawings

[0076]

Figs 1a-d illustrate different steps in the pro-
duction of a floor panel.

Figs 2a-e show the composition of a laminate
floor with a surface of high-pressure
laminate and direct laminate.

Figs 3a-c illustrate examples of different me-
chanical joint systems and moisture
migration.

Figs 4a-d illustrate impregnation of an edge
according to prior-art technique.

Figs 5a-c show impregnation to form a mate-
rial seal according to the disclosure.

Figs 6a-c show impregnation of upper joint
edges according to the present dis-
closure.

Figs 7a-d illustrate an embodiment of a mate-
rial seal according to the disclosure.

Figs 8a-e illustrate the making of a joint seal
in a mechanical joint system.

Figs 9a-c illustrate the making of a mechanical
joint system with material seal and
joint seal as well as edge reinforce-
ment of parts of the joint system.

Fig 9d shows an embodiment of the floor
panel according to the invention

Figs 10a-c illustrate an embodiment of the floor
panel according to the invention and
compression of a joint seal.

Figs 11a&d illustrate alternative embodiments
the floor panel according to the in-
vention.

Figs 11b,c,f & g illustrate alternative embodiments
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of material and joint seals.
Figs 12a-b illustrate alternative embodiments

of material and joint seals.
Figs 13a-c illustrate floor panels with a joint seal

on two sides.
Figs 14a-e illustrate mechanical locking sys-

tems, Fig. 14a illustrating prior-art
technique and Figs 14b-e illustrating
mechanical locking systems with a
compensation seal in the form of an
elastic locking means.

Figs 15a-e illustrate an embodiment.
Figs 16a,b,d & e illustrate an embodiment of the floor

panel according to the invention.
Figs 16c&f illustrate a joint system.
Figs 17a-d illustrate sealing of corner portions

of neighboring floor panels.

Description of Embodiments of the Invention

[0077] Figs 1a-d illustrate in four steps the manufacture
of a floor panel. Fig. 1a shows the three main components
surface layer 31, core 30 and balancing layer 32. Fig. 1b
shows a floor element 3, where the surface layer and the
balancing layer have been applied to the core. Fig. 1c
shows how floorboards 2 are made by dividing the floor
element. Fig. 1d shows how the floorboard 2 after edge
machining obtains its final shape and becomes a com-
pleted floor panel 1 with a joint system 7, 7’ on the long
sides 4a, 4b, which joint system in this case is mechan-
ical.
[0078] Fig. 2a shows manufacture of high pressure
laminate. A wear layer 34 of a transparent material having
a high wearing strength is impregnated with melamine
with addition of aluminum oxide. A decorative layer 35
of paper impregnated with melamine is placed under this
layer 34. One or more layers of reinforcement layers 36a,
36b made of paper core and impregnated with phenol
are placed under the decorative layer 35, and the entire
packet is placed in a press in which it is caused to cure
under pressure and heat to a surface layer 31 of high
pressure laminate having a thickness of about 0.5-0.8
mm.
[0079] Fig. 2c shows how the surface layer 31 and a
balancing layer 32 are then glued to a core 30 so as to
form a board element 3.
[0080] Figs 2d and 2e illustrate direct lamination. A
wear layer 34 in the form of an overlay and a decorative
layer 35 of decoration paper are placed directly on a core
30, after which all three parts and, as a rule, also a rear
balancing layer 32 are placed in a press where they are
caused to cure under heat and pressure to a board ele-
ment 3 with a decorative surface layer 31 having a thick-
ness of about 0.2 mm.
[0081] Figs 3a-c illustrate prior-art mechanical joint
systems and how moisture, according to studies made
by the inventors, affects the joint systems.
[0082] In Fig. 3a, the floor panel 1 consists of a direct-

laminated surface layer 31, a core 30 of fiberboard-based
material (HDF) and a balancing layer 32. The vertical
locking means which locks the panels 1 and 1’ in the D1
direction, consists of a tongue groove 9 and a tongue 10.
The horizontal locking means which locks the panels par-
allel with the surface layer 31 in the D2 direction consists
of a strip 6 having a locking element 8 which cooperates
with a locking groove 12. The strip is made by machining
of the core 30 of the floor panel and is therefore in this
embodiment of the disclosure formed integrally with the
core 30. Dashed arrows MPM indicate how moisture can
penetrate from the joint edge into the core 30 as moisture
penetrates into the joint system from the front side or
upper side of the floor.
[0083] Fig. 3b illustrates an embodiment where both
the vertical and the horizontal locking means are formed
as a tongue groove 9 with a locking groove 12 and a
tongue 10 with a locking element 8. The dashed arrow
MPJ illustrates how moisture can penetrate through the
parts of the locking system.
[0084] In Fig. 3c, the floor panel is provided with a sur-
face layer 31 of high pressure laminate, a core 30 of HDF
and a balancing layer 32 of high pressure laminate. Also
in this embodiment, the vertical locking means consists
of a tongue groove 9 and a tongue 10 which are made
from the core 30 of the floor panel. The horizontal locking
means consists of a strip 6 and the locking element 8,
which are made of aluminum and mechanically attached
to the core 30.
[0085] In all the above cases, the joint systems are
integrated with the core, i.e. formed or mounted at the
factory, and at least part of the joint system is always
made by cutting of the core 30 of the floor panel. The
locking systems can be joined by angling, horizontal
snapping or snapping in an upwardly angled position.
[0086] Figs 4a-4c illustrate impregnation of joint edges
82, 83 according to prior-art technique, the machined
joint being impregnated by an impregnating material 24
being applied sideways by spraying.
[0087] To facilitate the understanding, the floor panels
are in all figures illustrated with their surface layer direct-
ed upwards. In the actual production, the floor panels are
however, as a rule, oriented with their front side (upper
side) directed downwards in the processing machinery
and in the subsequent impregnation.
[0088] In the prior-art type of impregnation, the floor
panel is moved passed a stationary spray nozzle 40. It
is difficult to direct the jet of impregnating material 24 so
that the edge of the jet is placed immediately under the
surface layer 31 in connection with the upper adjoining
joint edges 16 with a view to making a material seal 20.
[0089] Even if the application can take place using pro-
tective plates 43 which protect the surface, it is difficult
to provide an efficient protection. The strip 6 and the lock-
ing element 8 are in many cases an obstacle, and it is
difficult to apply the impregnating material 24 with suffi-
cient accuracy and to obtain sufficiently deep penetration
into the area immediately under the surface layer 31 at
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the upper adjoining joint edges 16. Thus the impregnating
depth varies and is smaller immediately under the sur-
face layer and furthest away from the surface layer, as
is evident from Figs 4a-4d.
[0090] Figs 5a-5c illustrate impregnation to make a ma-
terial seal according to the disclosure. The impregnating
material 24 is applied in a suitable fashion in band-
shaped areas 44 on the core surface 33, before the re-
maining layers, i.e. the decorative and the wear layer are
applied. The application can take place, for instance, by
being sprayed, rolled on etc. conveniently first in the lon-
gitudinal direction L in zones where the long sides of the
floorboard are later to be formed.
[0091] Suitably one long side 4 of the core 30 is used
as a guide surface which is then also used as guide sur-
face to facilitate the positioning in connection with appli-
cation of the surface layer 31, sawing up and machining.
In this way, it will be easier to ensure that the material
seal 20 is correctly positioned in relation to the completed
joint edge.
[0092] Fig. 5b illustrates the corresponding impregna-
tion of the parts that will later constitute the short sides
5 of the floorboards. In this impregnation, the core is
moved in the transverse direction W perpendicular to the
longitudinal direction L. Also in this case, one short side
5 of the core 30 can be used as guide surface in the
subsequent manufacture.
[0093] Fig. 5c shows an enlargement of a portion that
will constitute corners of the floor panel and that will be
fully impregnated parallel with the long side to be as well
as the short side to be. The parting lines 45 indicate the
saw cuts along the long side and the short side for dividing
the board element into floorboards.
[0094] Figs 6a-6c illustrate in greater detail how the
impregnation is carried out and penetrates into the core
and how the impregnating area is positioned relative to
the connecting means to be, which are indicated by
dashed lines in Figs 6a and 6b. Fig. 6c shows the edges
of two floor panels which are made of the board element
after this has been cut into individual floorboards by saw-
ing along the line 45.
[0095] Fig. 6a shows how the impregnating material
24, when being applied by means of a spray nozzle 40,
will penetrate into the core 30 from the core surface 33
and towards the central portion of the core in order to
form a material seal 20.
[0096] The penetration of the impregnating material 24
into the core 30 can be facilitated by establishing a vac-
uum on the underside of the core by means of a vacuum
device 46. The vacuum device 46 may consist of, for
instance, a stationary vacuum table or moving vacuum
bands. If the core 30 is stationary during the application
of the impregnating material 24, for instance moving
spray nozzles 40 are used.
[0097] Fig. 6b shows how the impregnating material
24 is positioned in the core 30 of the board element 3
after application of the surface layer 31. The impregnat-
ing material then constitutes a material seal 20. The part-

ing line 45 indicates the intended saw cut.
[0098] Fig. 6c shows the joint edges 82, 83 of the floor
panels 1, 1’ after machining. In order to simplify the illus-
tration, the floor panel has a mechanical joint along one
side only. The material seal 20 will be exactly positioned
along the two perpendicular sides and in the corner, and
in the shown embodiment it is to be found in the upper
joint edge portions 80, 81.
[0099] A fiberboard-based core 30, e.g. HDF, is pro-
duced by ground wood fibers being mixed with a binder,
such as melamine, after which a panel is formed by
means of pressure and heat. Alternatively, the impreg-
nating material 24 can be applied to the panel in connec-
tion with this production, the application taking place with-
in special portions which will later constitute joint portions
in the floor panel.
[0100] Figs 7a-7d illustrate in detail the different pro-
duction steps to produce a material seal 20 in a mechan-
ical joint system.
[0101] According to Fig. 7a, impregnating material 24
is applied from the core surface 33 in the portions 86, 87
(dashed) which in the completed floor panel will consti-
tute joint edge portions which are generally designated
86 and 87 and in which the joint system 9, 10 is formed.
A considerable part of the upper joint edge portions 80,
81 is impregnated so as to form a material seal 20.
[0102] Fig. 7b shows the floor element 3 with a surface
layer 31, a balancing layer 32 and a material seal 20 in
the core 30 under the surface layer 31. The Figure also
shows the intended saw cut 45 and the contours of the
final connecting means by dashed lines.
[0103] Fig. 7c shows the edges of the floorboard 2, 2’
after sawing up. The sawing tolerance does not affect
the final position of the material seal 20 closest to the
joint edge. In the subsequent machining, no additional
equipment is required to provide a material seal 20 in the
upper joint edge portions 80, 81 of a locking system since
this material seal has been provided even before the ap-
plication of the different surface layers to the core 30.
[0104] Fig. 7d illustrates the machined joint with a ma-
terial seal 20 immediately under the surface layer 31. HP
designates a horizontal plane parallel with the surface
layer of the panel. The joint edges of the floor panel 1, 1’
are generally designated 82, 83 and can have an optional
joint system. In the shown embodiment, the joint edges
are formed as a mechanical tongue-and-groove joint
which can be locked by inward angling and snapping-in.
VP designates a vertical plane (joint plane) which ex-
tends perpendicular to the horizontal plane HP at the
upper joint edges 80, 81 closest to the surface layer. T
indicates the thickness of the floor panel. The largest
amount of impregnating material 20 is to be found in the
upper joint edge portions 80, 81 immediately under the
wear layer 31, i.e. within the area which is most critical
in the viewpoint of moisture. This concentration of im-
pregnating material immediately under the wear layer 31
is obtained as a result of the impregnating material being
caused to penetrate into the core from the core surface
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during impregnation.
[0105] The upper joint edge portions 80, 81 are thus
characterized in that the material seal 20 is not only to
be found in the core surface 31 closest to the surface
layer 31 between the vertical plane or joint plane VP and
a lower plane at a distance P2 from the core surface 33,
but also all the way in the horizontal direction from the
vertical plane VP to a plane at a distance P1 from the
vertical plane VP. This entire volume of the core 30 under
the core surface 33 is thus impregnated so as to form
the material seal 20. Such a location and extent of a ma-
terial seal cannot be provided by means of the known
impregnating methods in which impregnating material 24
is applied to or sprayed onto the upper joint edges 84,
85 at the vertical plane VP when these upper joint edges
are already provided with a surface layer 31 and ma-
chined to their final shape.
[0106] Since the impregnating material 24 penetrates
from the core surface 33, the concentration of the im-
pregnating material will be particularly high closest to the
core surface 33. In the normal case, the concentration
of impregnating material decreases downwards from the
core surface 33, as shown schematically in Figs 4a-4d.
[0107] The material seal 20 should, above all because
of the expense, be limited to a part of the floor panel 1
where the intended connecting means are formed, and
should therefore preferably not cover the entire core sur-
face 33.
[0108] This method makes it possible to provide under
the surface layer 31 a material seal 20 in a considerable
portion of the parts of the joint system. Regarding the
extent of the material seal in the transverse direction, i.e.
transversely of the joint plane VP and along the horizontal
plane HP, it can be mentioned that P1 may exceed 0.2
times the floor thickness T and, without difficulty, may
amount to 1 time the floor thickness T or more. In many
embodiments, the distance P1 can be so great that all
parts of the joint edge portion which contain parts of the
connecting means of the floor panel are impregnated with
the material seal 20.
[0109] The impregnating depth, i.e. the distance P2,
can conveniently be 0.1-0.3 times the floor thickness T.
However, it is many times preferred for the impregnating
depth to be such that at least upper parts of the connect-
ing means will consist of impregnated core material.
[0110] According to the disclosure, the joint system is
characterized in that the material seal 20 is located in the
core surface 33 at the vertical plane VP and at a distance
P1 from VP and that the sealing properties within this
area are essentially equivalent or homogeneous, i.e. the
core surface 33 has been coated with essentially the
same amount of impregnating material 24 per unit of vol-
ume of core material 30. This is a significant difference
compared with prior art when application takes place
from the vertical plane VP, in which case the concentra-
tion of impregnating material, as illustrated in Figs 4a-4d,
decreases from the joint edge at the vertical plane VP
and inwards to the panel parallel with the surface layer

31 at the distance P1 and where the impregnating depth
in the horizontal plane will be smaller closest to the core
surface 33 and greater at a distance therefrom.
[0111] Figs 8a-8e illustrate an embodiment of the in-
vention. In this case, a groove 41 is formed in the core
surface 33, for instance in the area where the upper and
inner part of the tongue 10 will later be formed. In the
groove 41 a sealing material 50 is then applied, which
has the property that after application it will have a solid
form, be moisture-proof, be elastically deformable and
may be shaped by cutting.
[0112] As shown in Fig. 8b, the core 30 with the groove
41 and the sealing material 50 is then coated with a sur-
face layer 31 and preferably also with a balancing layer
32 to form a floor element. Then the floor element 3 is
sawed up in floorboards by cutting along the line 45 and
is machined to floor panels 1, 1’ with joint systems. These
floor panels are shown in Figs 8c-8e, and the joining of
the floor panels according to this specific embodiment
will be described in more detail below.
[0113] As described above, the groove 41 could also
be formed in a floor element or floor board which com-
prises a surface layer 31, 32 that is bonded to the core
30. This means that the groove 41 may be formed both
in the surface layer 31, 32 and in the core 30. This groove
41 could be impregnated and/or provided with a sealing
material 50. This method offers the advantages that a
standard floor element could be used and impregnation
materials could be applied, which may be difficult to use
in connection with gluing or lamination of the surface layer
31, 32 to the core 30.
[0114] The sealing material 50 is formed to a joint seal
55, preferably by cutting by means of tools which are
especially adapted to form elastically deformable syn-
thetic materials.
[0115] As mentioned above, a large number of sealing
materials that can be used are available on the market.
As a non-limiting example, materials having the following
properties can be used.
[0116] A sealing compound based on acrylic plastics,
elastomers of synthetic rubber, silicone rubber or the like,
which have the properties that they can be applied in the
groove 41 as a compound by extrusion, that they can
adhere to the core material (optionally after applying a
primer layer thereto), that they have good heat resist-
ance, that they are moisture-proof, that they can resist
detergents, and that after application they can be cured
or dried and change into a solid, elastically deformable
form. The properties of the materials should be optimized
in such manner that they are both sufficiently elastically
deformable and preferably at the same time can be ma-
chined rationally by means of cutting tools.
[0117] Different types of polyurethane-based hot-melt
adhesives that are applied by being heated and extruded
can also be used to form the joint seal. When such ma-
terials solidify, they change into a solid, elastically de-
formable form. These materials can later be formed by
cutting but also by using heated rolls or drag tools of a
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suitable form, which are moved along and in contact with
the sealing material 50 to shape this to a suitable geom-
etry.
[0118] Combinations of cutting rough machining and
final forming by means of hot scraping or rolling tools are
also possible as is also a two-step application, where the
first application is carried out with a highly liquid material
that penetrates into the core, and where the subsequent
second application takes place with a material which is
more viscous and has good adherence to the former ma-
terial. It is also possible to use different types of primer
system to improve the adhesion of the joint sealing ma-
terial to the floor panel.
[0119] Different materials, methods of application and
methods of forming can be used on opposite joint edges
and respectively on the long side and the short side for
the purpose of optimizing function and cost.
[0120] Fig. 8c shows the machined joint edge with a
mechanical locking system 9, 10, 6, 8, 12 and an elasti-
cally deformable joint seal 55. As is evident from this
Figure, the joint seal 55 is compressed in connection with
the laying of the floor panel. In this embodiment, which
shows inward angling, the compression and the defor-
mation begin only when the locking element 8 is already
in initial engagement with the locking groove 12 and when
the tongue 10 is already in engagement with the tongue
groove 9. Both the vertical and horizontal locking func-
tions in the mechanical locking system are thus active
as the compression proceeds. As a result, the compres-
sion in connection with laying can take place by applying
an extremely small amount of force, and the need for
compression therefore does not render laying difficult.
[0121] Fig. 8d shows how two floor panels 1, 1’ are
joined by snapping-in, where compression of the joint
seal 55 can take place in the same manner as described
above by interaction between a tongue groove 9 and a
tongue 10 and where lateral displacement along the joint
plane has been facilitated and where a flexible strip 6, a
locking element 8 and a locking groove 12 cooperate in
the compression of the joint seal and therefore will com-
press the joint seal in connection with snapping-in.
[0122] It is advantageous if the joint seal 55 is formed
so that the compression can start when the guide part
11 of the locking element 8 engages the guide part 13 of
the locking groove 12. This engagement will be facilitated
if the guide part 11 of the locking element is formed as a
rounded or beveled part in the upper portions of the lock-
ing element. The guiding as well as the compression will
also be facilitated if the locking groove 12 is formed with
a correspondingly rounded guide part 13 in the lower part
of the locking groove 12 closest to the joint edge.
[0123] In connection with laying, the joint seal 55 is
pressed against an opposite cooperating joint surface 56
in the joint system. In the embodiment illustrated in Figs
8a-8e, this joint surface 56 has an inclination of 45° to
the horizontal plane HP of the panel. This is illustrated in
Fig. 8e. The pressure applied by the joint seal 55 will
therefore be uniformly distributed on the vertical 9, 10

and horizontal 6, 8, 12 locking means of the joint system.
This is advantageous since it is desirable to reduce the
pressure both in connection with laying and in the locked
position. Excessive pressure horizontally in the locked
position may result in the floor panels separating and the
joint obtaining an undesired joint gap at the adjoining
upper joint edges 16. Excessive vertical pressure in the
locked position may result in rising of the joint edge por-
tion 80 in the upper part of the tongue groove 9.
[0124] Figs 9a-9d show how the material seal 20 and
the joint seal 55 can be combined to a moisture-proof
locking system. An embodiment of the floor panel ac-
cording to the invention is shown in Fig 9d. In this case,
a groove 41 has been formed in the upper side of the
core 30 after impregnation to form the material seal 20.
[0125] In this embodiment, both the tongue groove side
9 and the tongue side 10 have been provided with sealing
material 50a, 50b. The embodiment is also characterized
in that the impregnating material 24 serves as binder and
increases the strength of the core 30. In this embodiment
(see Fig. 9a) the impregnating material 24 has been ap-
plied in several areas on the core 30. These areas will
constitute a material seal 20 and also a material rein-
forcement of the upper joint edge portions 80, 81. The
impregnation will also provide an edge reinforcement
21a, 21b in the portions where the strip 6 is attached and
in an area 21c in the core 30 adjacent to the locking
groove 12 where the locking groove 12 cooperates with
the locking element 8.
[0126] Fig. 9b shows how the sealing material 50a, 50b
can be applied in the groove 41. Once the core 30 has
been provided with a surface layer 31 and a balancing
layer 32 (Fig. 9c), the joint edge and the sealing material
50a, 50b are formed to a joint seal 55a, 55b (Fig. 9d).As
mentioned above in connection with Fig. 8b, the sealing
material could be provided in a groove that is made in
both the surface layer 31, 32 and in the core 30.
[0127] The strip 6 can be formed and fixed to the core
30 in different ways [for instance as shown and described
in EP1061201 (Välinge Aluminium AB) or WO9824995
(Välinge Aluminium AB)], so that the mechanical locking
system for locking together the floor panels 1, 1’ in the
vertical and horizontal directions will comprise the tongue
10 and the tongue groove 9; the joint seals 55a and 55b;
the material seal 20; the strip 6 with its locking element
8; the edge-reinforced fixing parts 21a, 21b for the strip
6; and an edge-reinforced locking surface 14 in the lock-
ing groove 12.
[0128] The floor panels 1, 1’ according to this embod-
iment will then have upper joint edge portions 80, 81
which in the vertical plane VP have a reinforced material
seal 20 immediately under the surface layer 31 and joint
seals 55a, 55b in connection with the material seal 20.
The material seal 20 and the joint seals 55a, 55b together
with the moisture-proof surface layer 31 counteract that
moisture penetrates into the core 30 and that moisture
penetrates through the joint system. This results in a
moisture-proof floor. As mentioned above, the vertical 9,
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10 and horizontal 6, 8, 12 locking means should be de-
signed in such manner that they can hold the elastically
deformable joint seals 55a, 55b compressed and elasti-
cally deformed during the life of the floor without the lock-
ing means being deformed. It is particularly important for
the tongue groove 9 not to be too deep in the horizontal
direction and for the upper part or lip 15 of the tongue
groove to be rigid so as not to rise. Moreover the locking
element 8 and the strip 6 should be designed in such
manner that they can resist the pressure applied by the
joint seals 55a, 55b without the floor panels 1, 1’ sepa-
rating while forming a visible joint gap adjacent to the
upper joint edge portions 81, 82. The sealing material
50a, 50b should also be selected so that during the entire
life of the floor it exerts a pressure and prevents moisture
migration through the joint system.
[0129] As appears from Fig. 9d, the core 30 is impreg-
nated and reinforced in the areas 21a, 21b and 21c where
the strip 6 is fixed and where the locking element 8 locks
against the locking groove 12. This allows use of less
expensive core material 30, which can be of lower quality
and which by means of impregnation is reinforced to ob-
tain greater strength in the critical areas. In this manner,
high quality can be combined with low cost.
[0130] A plurality of variants of this moisture-proof lock-
ing system are conceivable. The joint seals 55a, 55b can
be optionally arranged in the joint system, but it is advan-
tageous if the joint seal is arranged invisibly from the
surface close to the surface layer 31. They can be op-
tionally arranged on the tongue groove side 9 or on the
tongue side 10, and they can, like in the embodiment
shown, be found in both joint parts. Of course, several
joint seals 55 can be arranged on each joint part above
and beside each other. Moreover, the contact surface
between the joint seal 55 and the opposite part in the
joint system can be designed in an optional manner with
geometries that are, for instance, toothed, triangular,
semicircular and the like. Basically all the forms that are
normally used when designing sealing strips of elastic
synthetic material or rubber can be used.
[0131] Using vacuum technique as described in con-
nection with the embodiment according to Fig. 6b, the
entire joint system from the surface layer 31 to the bal-
ancing layer 32 can be provided with a material seal and
edge reinforcement 20. This can increase the joint’s
strength and protection against moisture, give the ma-
chined strip better flexibility, enable machining to obtain
smoother surfaces and enable a reduction of the frictional
forces when displacing one floor panel relative to another
in the locked position. It is also possible to impregnate
wood fibers with plastic material in such manner that the
wood fibers, together with the impregnating material, will
have such properties that they can be formed to a joint
seal.
[0132] As described above, the sealing material 50a,
50b and/or 20 can alternatively be arranged in grooves
which can also be made in the floor element 3 or in the
floorboard 2 before the connecting parts are made. The

groove 41 can then be made in both the core 30 and the
surface layer 31.
[0133] Sealing material 50a, 50b can also be arranged
at the edge of the floorboard 2 or the floor panel 1 when
the entire joint system or parts thereof have been made,
and the final forming of the joint seal 55a, 55b can also
take place in a separate manufacturing step when the
floor panel 1 has already obtained its final shape.
[0134] By changing the angle of the pressure surfaces
between the elastically deformable joint seals 55a, 55b,
the direction and distribution of the compression pressure
can be adjusted between fully horizontal and fully vertical
direction. It is an advantage if the pressure surfaces are
not perpendicular but are inclined in relation to the hori-
zontal plane HP, so that the pressure is distributed with
vertical and horizontal components, so that the distribu-
tion of pressure is optimized in relation to the possibilities,
afforded by the combinations of materials, of forming a
rigid upper tongue groove part 15 and a strong horizontal
joint 6, 8, 12.
[0135] Figs 10a-10c show and embodiment of the floor
panel according to the invention and illustrate in detail
how compression can be achieved in connection with
inward angling. The active part 54 of the joint seal 55 is
formed with a convex outer part which starts to be com-
pressed when the locking groove 12 engages the locking
element 8. Such a position is shown in Fig. 10b. In con-
nection with the final downward angling and locking, the
final compression of the joint seal takes place against an
opposite cooperating joint surface 56. The joint surface
56 can be coated with, for instance, wax or other similar
materials after the joint system has been formed. This
can facilitate displacement along the joint edge in the
locked position and contribute to improving the functions
of the material seal and the joint seal.
[0136] As is evident from Fig. 10c, the joint system can
have one of more expansion spaces 53a, 53b where the
joint seal 55 can swell when being pressed together. The
joint seal 55 can thus be formed to have some excess,
and if the joint system has been formed with appropriate
expansion spaces 53a, 55b, the joint seal 55 can be
formed with lower tolerance requirements and main-
tained function.
[0137] The material seal 20 in the upper joint edges
has in this embodiment been made with a considerable
depth from the core surface 33, which means that the
entire area from the upper parts of the joint seal 55 to the
core surface 33 is moisture-proof. In this embodiment,
the major part of the joint edge portion between the
tongue groove 9 and the core surface 33 will constitute
a material seal 20.
[0138] Figs 11b-11c illustrate different embodiments
of the disclosure. Fig. 11a shows an embodiment accord-
ing to the invention where the joint seal 55 has been
formed to minimize edge rising and separation of the joint
edges. The contact surface of the joint seal 55 with the
opposite cooperating joint surface 56 has a small angle
to the plane of the panel, which means that the major
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part of the compression force will be directed essentially
vertically in the direction of the arrow A. The joint edge
above the tongue, however, is rigid and the risk of edge
rising is small.
[0139] In the embodiment in Fig. 11b, the elastically
deformable joint seal 55a, 55b is arranged immediately
under the surface layer 31, which surface layer thus cov-
ers the joint seal. The upper part of the seal 55a, 55b can
constitute the material seal which prevents moisture from
penetrating into the core 31, while the lower parts of the
seal 55a, 55b can constitute the actual joint seal. The
sealing 58a, 58b may also cover part of the surface layer
31, 32 closest to the core.
[0140] The embodiment according to Fig. 11c is char-
acterized in that separate materials 58a, 58b, which can
constitute a material seal, are arranged above the elas-
tically deformable joints seals 55a, 55b. These separate
materials 58a, 58b can also be used for the purpose of
decoration by the surface layer 31, for instance, being a
beveled portion 60, so that the separate materials 58a,
58b will be visible in the joint. Such a decorative material
may also be applied in a grove formed in the core 30 and
in the surface layer 31, 32 of the floorboard before the
final machining of the edges of the floor panel.
[0141] The principles of sealing function also without
the mechanical joint system if glue is applied between
the tongue groove and the tongue 10.
[0142] Fig. 11d shows an embodiment of the invention
where one edge of a floor panel has a material seal 20
and the other edge a joint seal 55a. The joint seal covers
the lower part of the surface layer 31. Figs 11f and 11g
show how the sealing material 55a and 20 may be applied
in groves 41a and 41b, which are made in the floor board.
The advantage of this method is mainly that the sealing
material may be applied with great accuracy. Further-
more, application on the surface may be avoided, a con-
siderable amount of impregnation could be applied, and
the locking system may be formed to its final shape with
great accuracy in a second machining operation where
a reference surface such as 10a may be used to position
the floor board. It is obvious that the application of a ma-
terial seal and a joint seal could be combined in several
ways. Both sides could, for example, have material seal
and joint seal, or only join seal or material seal, etc. In
this embodiment, a considerable amount of impregnating
material 20 is to be found in the upper joint edge portions,
immediately under the wear layer 31, i.e. within the area
that is most critical in the viewpoint of moisture. This con-
centration of impregnating material immediately under
the wear layer 31 is obtained as a result of the impreg-
nating material being caused to penetrate into the core,
from the groove 41b closest to the surface during impreg-
nation. No protection of the surface closest to the final
edge is necessary, since the surface is protected by the
remaining part 31a of the surface layer and since a con-
siderable amount of impregnation material could be ap-
plied. The core part which is closest to the surface could
be impregnated to a horizontal depth of about 1 mm or

more and the impregnation could be made with this depth
over substantially the whole edge of the floor panel. The
vertical concentration of impregnating material 20 under
the wear layer 31 is higher at the joint surface than in the
core. Naturally, the procedure above, which was de-
scribed with reference to the upper surface 33 of the floor
panel, may also be applied to the lower surface of the
floor panel.
[0143] Fig. 12a shows an embodiment where the core
30 has been coated with three different surface layers
having different functions. The surface of the floor panel
1, 1’ comprises a transparent, hard and durable wear
layer 34 of plastic material, an intermediate decorative
layer 35 of plastic film and a reinforcement layer 36 which
is made of an elastic material and which can be both
moisture-proof and sound-absorbing. The decorative
layer 35 of plastic film can be replaced with decorative
patterns which are printed directly on the underside of
the transparent wear layer 34 or on the upper side of the
elastic reinforcement layer 36. This embodiment could
also be produced without a seal and may then constitute
a floating floor panel with a wood based core such as
HDF/MDF, a resilient surface and a mechanical locking
system for locking the floor panels horizontally and ver-
tically at its long and short sides through angling and/or
snapping. The seal could even in this embodiment be
applied in a grove that is formed in the core and in the
surface layer of the floor board.
[0144] The joint seal 55a on the tongue side has an
active part 54 in the form of a convex bulge which presses
against the opposite elastic cooperating joint surface 56.
The active part 54 of the joint seal 55a has been made
small, and this contributes to reducing the friction in con-
nection with lateral displacement when the short sides
of the floor panels are to be locked by snap action. Friction
can also be reduced by the joint seals 55a, 55b being
coated with different types of friction-reducing agents.
[0145] Fig. 12b shows an embodiment with the same
surface layer 31 as in Fig. 12a, but the joint seals 55a,
55b have been formed in the elastic and deformable re-
inforcement layer 36 closest to the core 30. If the wear
layer 34 is harder than the reinforcement layer 36, on the
one hand the deformation of the joint seal 55b will es-
sentially take place in the lower part 57 of the joint seal
closest to the core 30 and, on the other hand, no signif-
icant deformation of the wear layer 34 will take place.
This results in a moisture-proof and sound-absorbing
floor. Also in this embodiment, the sealing means in the
form of material seal and joint seal can be designed in
many different ways as described above.
[0146] It is obvious that the above-described embodi-
ments according to Figs 6-12 can be combined. For in-
stance, the sealing means according to Figs 12a and 12b
or 10a and 10b can be arranged in same joint system.
The strip 6 can be made of aluminum etc.
[0147] Fig. 13 shows a floor panel 1 with a mechanical
joint system on the long sides 4a, 4b and on the short
sides 5a, 5b and with a joint seal 55a and 55b on one
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short side 5a and one long side 4b. When the floor panel
1 is connected with other similar floor panels 1’ on both
long sides 4a, 4b and on both short sides 5a, 5b to form
a floor, there will be a joint seal on all sides.
[0148] If, besides, the joint edges have a material seal
20 according to the embodiments described above, the
joint system of the floor panels will counteract penetration
of moisture into the joint system on all sides 4a, 4b, 5a,
5b and in all corner portions 38a, 38b, 38c, 38d.
[0149] Linear machining of long sides and short sides
makes it possible to design the corner portions 38a, 38b,
38c, 38d with the same narrow tolerances as the sides
4a, 4b, 5a, 5b of the floor panels 1. The joint seal in the
corners 38a, 38b, 38c, 38d will have an exact fit, and the
angular displacements between the short sides 5a, 5b
and the long sides 4a, 4b as well as the deviations from
parallelism between the long sides 4a, 4b that may ap-
pear can be compensated for if it is ensured that the
possibility of the joint seals 55a, 55b being deformed
when the floor panels have been joined, will exceed these
manufacturing tolerances.
[0150] Fig. 14a is a cross-sectional view of convention-
al-ly designed floor panels 1, 1’, transversely of a joint
along one long side of a wooden floor. The floor panels
1, 1’ have a surface layer 31 of wood with a main direction
of fibers parallel to the long side and a core 30 having a
different direction of fibers essentially perpendicular to
the long side. The longitudinal side edges of the floor
panel 1, 1’ have a mechanical joint system 9, 10, 6, 8,
12. In moist surroundings, the upper joint edge portions
80, 81 swell transversely of the direction of fibers (i.e.
transversely of the joint between the neighboring floor
panels 1, 1’) more than does the core 30. This means
that the floor panels 1, 1’ along the long sides are pressed
apart and that the strip 6 is bent backwards. This involves
a risk of the upper joint edge portions 80, 81 or the co-
operating locking surfaces 14, 18 being compressed or
damaged. As the floor panels 1, 1’ dry and shrink in winter
(when the relative humidity falls), this may in turn result
in a joint gap arising between the upper joint edge por-
tions 80, 81.
[0151] Figs 14b-14e show how it is possible to com-
pensate for this risk of joint gaps arising by utilizing an
elastic compensation seal 52 which is inserted into the
horizontal locking means 6, 8, 12 for counteracting the
effects of swelling and shrinking of the upper joint edge
portions 80, 81.
[0152] Fig. 14b shows an embodiment of a floorboard
2’ which is suitable to form a joint system with a compen-
sation seal. The contour lines of the joint system to be
have been indicated by dashed lines in Fig. 14b. The
surface layer 31, the core 30 and the balancing layer 32
are laterally offset on both the tongue groove side 9 and
the tongue side 10 to minimize the waste when machining
the joint edges. In the underside of the floorboard 2 a
groove 40 is formed in the core 30. An elastic material
51 is arranged and fixed in the groove 41 by, for instance,
extrusion or the like according to the previously described

methods or alternatively by gluing or mechanical fixing
by, for instance, pressing material into a groove.
[0153] In the subsequent machining, the elastic mate-
rial 51 is removed or reshaped only partially and is formed
to an elastic compensation seal 52 which constitutes the
active locking surface in the locking groove 12 and which
is operative in the horizontal direction D2. This is illus-
trated in Fig. 14c.
[0154] As the joint edge portions 80, 81 swell, the elas-
tic compensation seal 52 will be compressed by its lock-
ing surface 14 pressing against the locking surface 18 of
the locking element 8. As a result, the mechanical looking
system can compensate for the great movements due to
moisture in the upper joint edge portions 80, 81 without
the joint system being damaged or a visible joint gap
appearing in winter when the floor has dried and shrunk.
[0155] The problem with the upper joint edges swelling
will be greater if the thickness WT of the surface layer 31
is considerable and if this thickness is more than, for in-
stance, 0.1 times the floor thickness T.
[0156] A joint system according to the above embodi-
ment is especially suitable for use together with under-
floor heating and in surroundings where the relative hu-
midity varies significantly during the year. The elastic
locking means or compensation seal 52 can be arranged
optionally on the locking element 8 (as in Fig. 14d) or in
the locking groove 12 (as in Figs 14c and 14e) or in both
these parts, and it can be formed with many different
geometries having different angles and radii which can
facilitate inward angling and displacement. The elastic
locking means or compensation seal 52 can also be com-
bined with a material seal 20 and a joint seal 55 according
to the previously described embodiments of the inven-
tion.
[0157] Fig. 14d illustrates an embodiment where the
elastic locking means or compensation seal 52 also
serves as a joint seal, sealing against moisture. In this
case, the seal 52 will, when compressed, also take up
the movements that are caused by swelling and shrinking
of the upper joint edge portions 80, 81. The compression
and, thus, sealing capacity of the elastic seal 52 will thus
increase when the floor panels are located in moist sur-
roundings. In this case, there is a material seal 20 which,
however, has not been illustrated specifically in this Fig-
ure but which extends down to at least the upper parts
of the connecting means in the same way as shown in,
for instance, Fig. 7d.
[0158] Fig. 14e illustrates an embodiment where the
elastic compensation seal 52 is compressed by a locking
element 8 which is made of a material other than that of
the core 30. In this embodiment, the strip 6 and the locking
element 8 can be made of aluminum or some other con-
venient metal. This construction has a flexibility which is
greater than in the case where the strip 6 is formed inte-
grally with the core of the floor panel. The invention can
also be used in this embodiment. One of the advantages
of this embodiment is that the friction is low during lateral
displacement in the locked position.
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[0159] Figs 15a-15e illustrate a embodiment of a joint
system with a joint seal 55 which has been arranged in
the groove 41 in the core 30 adjacent to the upper and
inner part of the tongue 10 and which has been formed
using a tool 70.
[0160] Figs 15a and 15b show the critical tolerance
which lies in the position of the tool 70 when forming, for
instance, a groove 41 in the core 30 or the board element
relative to the vertical plane VP to be in the floor panel
1’. The innermost position of the tool 70 is defined by a
plane TP1. Fig. 15b shows the outer position of the tool
70 which is defined by a plane TP2 outside the vertical
plane VP. As is evident from these two Figures, the con-
tact surfaces of the joint seal 55 for contact with the op-
posite cooperating joint portion 56 can be formed with
great accuracy although the manufacturing tolerance
TP1-TP2 for the horizontal positioning of the groove 41
relative to the joint edge to be at the vertical plane VP is
fairly great and may exceed 0.2 times the floor thickness
T. Using modern production equipment it is possible to
manage a horizontal lateral positioning with these toler-
ances in the entire production chain from production of
the surface layer 31 and the board element 3 to the com-
pleted floor panel 1’. The positioning of the tool 70 in the
vertical direction is less critical since the tolerance mainly
depends on the thickness tolerances of the materials and
since these as a rule are small in relation to the tolerances
in connection with the lateral positioning.
[0161] In this embodiment, it is also possible to use the
core surface 33 or the surface of the surface layer 31 as
reference surface. The groove 41 and the sealing mate-
rial 50, which is then formed into the joint seal 55, can
therefore be positioned with great accuracy in the vertical
direction. The active contact surfaces of the joint system
and the joint seal 55 can therefore be made with very
narrow manufacturing tolerances, which may be below
0.01 times the floor thickness T although the original po-
sitioning of the sealing material 50 is effected with signif-
icantly lower tolerance requirements.
[0162] Such an embodiment is characterized in that
the manufacturing tolerance between the active part 54
of the joint seal and the upper adjoining joint edges 16
will be significantly lower than the tolerance between an-
other part of the joint seal which is not active, and the
above-mentioned upper adjoining joint edge 16. This fa-
cilitates rational manufacture and enables high quality
manufacture.
[0163] If the groove is formed in the core of the floor
board and in the surface layer 31, 32, the outer part of
the tongue 10 could be formed in the same machining
step and this part of the tongue or some other parts of
the floor board could be used as a reference surface
when forming the locking system and the seal 55. In this
case, the vertical and horizontal tolerances could be re-
duced to as little as 0,01 mm.
[0164] Fig. 15c shows the joint seal 55 in its com-
pressed state with expansion spaces 53a and 53b on
both sides of the joint seal.

[0165] Fig. 15d shows how the joint seal 55 can be
formed to facilitate machining of the surface layer 31
when this consists of a laminate. When machining the
upper joint edge 80 using a diamond cutting tool 71 which
operates horizontally, i.e. perpendicular to the vertical
plane VP according to the arrow R, great wear arises at
the point 72 on the diamond cutting tool that works on
the laminate wear layer 35 which contains aluminum ox-
ide. In order to utilize a greater part of the active surface
of the diamond cutting tool, the tool is moved from its
starting position 71, for example, step by step downwards
in the direction of the tongue 10. The starting position of
the tool is indicated by the position 71 and its end position
by the position 71’. If the joint seal 55 is located adjacent
to the upper and inner part of the tongue 10 in the shown
groove 41 and if its upper boundary UP is located at a
distance SD from the surface of the surface layer 31 that
exceeds, for instance, 0.2 times the floor thickness T, it
is possible to provide a joint seal 55 which is designed
in such manner that the machining of the joint edge ad-
jacent to and under the surface layer 31 will be facilitated.
This form and location of the joint seal 55 at a distance
from the surface layer 31 also makes it possible to form,
by simple machining of the tongue 10 using the tool 73
(see Fig. 15e) and the opposite and cooperating joint
portion 56 on the opposite joint edge, the locking system
with radii and angles in a manner that facilitates a snap-
ping-in and/or inward angling function of the locking sys-
tem.
[0166] Figs 16a-16e show locking systems that have
a plurality of horizontal locking means. These locking sys-
tems can be used in connection with moisture-proof lock-
ing systems but also merely as ordinary mechanical lock-
ing systems to provide a locking system with great hori-
zontal strength. The basic principles can be used in lock-
ing systems which are joined by inward angling or snap-
ping-in and using strips 6 which are optionally formed
integrally with the core 30 or made of a separate material,
such as aluminum, and then secured to the core.
[0167] Various combinations of the systems can be
used on the long and short sides. The locking elements
8a, 8b, 8c and the locking grooves 12a, 12b, 12c can be
made with different angles and radii of, for instance,
wood, fiberboard-based materials, plastic materials and
like panel materials with strips which are machined from
the core or which consist of separate materials, and the
locking elements can be designed for installation of the
floor panels by angling or snapping-in.
[0168] The locking system according to Fig. 16a has
two strips 6a and 6b, two locking elements 8a, 8b and
two locking grooves 12a, 12b. The locking element 8a
and the locking groove 12a enable locking with great
strength as well as good guiding in connection with, for
example, inward angling. The locking element 8b results
above all great in strength and can significantly increase
the horizontal locking force. The locking element can be
designed so as to be operative when the horizontal ten-
sile force is so great that the upper joint edges begin to
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move apart, for instance when a joint gap of 0.05 mm or
0.10 mm arises.
[0169] Fig. 16b illustrates a locking system with three
horizontal locking means with the locking elements 8a,
8b, 8c and the locking grooves 12a, 12b, 12c which can
be made according to these basic principles. This em-
bodiment consists of a locking means with good guiding
capacity 8a, 12a, and two locking means 8b, 12b and 8c,
12c which contribute to increasing the strength of the
joint system in connection with horizontal tension load.
This joint system can hold together the joint edges during
compression of the joint seal 55. Several locking ele-
ments can be formed according to this method in the
upper and lower parts of the tongue 10 and in the strip
6, and they can be adjusted to facilitate inward angling,
snapping-in and guiding and to increase strength.
[0170] Fig. 16c illustrates that a separate locking
means 8b, 12b and/or 8c, 12c, for example, can be used
to limit separation in a joint system where parts of the
locking groove 12a can consist of an elastic locking
means 52.
[0171] The locking systems according to Figs 16a and
16b are mainly intended for snapping-in but they can be
adjusted, with minor changes of the angles and radii of
the locking system, so as to be easier to angle.
[0172] Fig. 16d shows a locking system with two hor-
izontal locking means 8a, 12a and 8b, 12b which are
convenient for e.g. the long side which may be laid by
inward angling.
[0173] Fig. 16e illustrates a locking system for e.g. the
short side which may be laid by snapping-in. The locking
system according to Fig. 16e differs from that in Fig. 16f
among other things by the locking element being smaller
and having a greater inclination in relation to the surface
layer, the strip 6a being longer and more flexible, the
tongue groove 9 being deeper, and the upper locking
element 8b having a locking surface which is more in-
clined in relation to the surface layer.
[0174] The locking grooves 12b and 12c can be made
to have advanced forms by means of tools which need
not necessarily rotate. Fig. 16f illustrates manufacture of
the undercut groove 12c in a joint system according Fig.
16b. The panel can, according to prior-art technique in
metal working, be moved past a stationary grooving tool
74 which in this embodiment has teeth 75 which operate
perpendicular to the surface layer 31. When the floor pan-
el 1 moves in the direction of the arrow B, the floor panel
will pass the grooving tool 74 which is inserted into the
tongue groove 9 and the teeth of which make the final
forming of the undercut groove 12 with its locking surface.
The major part of the tongue groove 9 is formed in a
conventional manner using large rotating diamond cut-
ting tools before the panel comes to a such a position
that the grooving tool 74 is operative. In this manner,
essentially all geometric shapes can be formed in the
same way as in extrusion of plastic or aluminum sections.
This technique can also be used to form the groove 41
in the core where the sealing material is arranged.

[0175] Figs 17a-17d illustrate an enlargement of the
corner portion 38a of the floor panel, which has previously
been illustrated in Fig. 13, and show a joining of three
floor panels 1, 1’ and 1". Precisely the corner portions
constitute one of the critical parts in a moisture-proof
floor. To counteract penetration of moisture into the joint
system through the corner, it is a great advantage if the
joint seal 55a, 55b is unbroken in at least one corner 38a
according to Fig. 17a. Moreover, the joint seal in the cor-
ner 38d of the floor panel 1’ should be positioned and
formed in such manner that its active part 54 is not com-
pletely removed in connection with the machining of the
different parts, specifically the tongue groove 9, of the
joint system.
[0176] Figs 17c and 17d illustrate the joint system in a
cross-sectional view along the line C1-C2 in Fig. 17b, i.e.
the short side and the corner portion 38a of the panel 1’
are shown in an end view whereas the panel 1 is shown
in cross-section along this line C1-C2. In this embodi-
ment, the active part 54 of the joint seal is intact in the
panel 1’ at the outer end of the upper lip of the tongue
groove 9b. This is due to the fact that the active part 54
is placed in a plane SA which is positioned between the
surface layer 31 and the upper part of the tongue groove
which in this case is an undercut groove 9b. The active
part 54 of the joint seal will thus in this plane be in contact
with an opposite cooperating joint surface 56 of the third
floor panel 1".
[0177] This embodiment makes the corner 38a have
an area SA where the sealing material 55a is positioned
in one or more planes and where the joint seal 55a is
unbroken. There will thus be no gaps or hollows where
moisture can penetrate from the surface and spread in
the joint system. This embodiment is thus characterized
in that the floor panel has two corners 38b, 38d where
the joint seals 55a, 55b are in unbroken contact with the
opposite cooperating joint surface. The active part 54 of
the joint seal 55 is thus continuous along one entire long
side and one entire short side as well as in the corners
between these long and short sides.
[0178] Hence, a system has been described but not
claimed, for forming a joint between two adjoining edges
4a, 4b; 5a, 5b of floor panels 1, 1’ which have a fiberboard
core 30 and a surface layer 31 applied to the upper side
53 of the core and consisting of at least one layer, and
which at their adjoining joint edges 82, 83 have connect-
ing means 9, 10 for joining the floor panels with each
other in the vertical direction D1, the upper adjoining joint
edges 16 of said floor panels 1, 1’ meeting in a vertical
joint plane VP. In the system, adjoining joint edge portions
80, 81 of the floor panels 1, 1’ have a material seal 20
for counteracting penetration of moisture into the cores
30 of the floor panels from the joint edges 82, 83, said
material seal 20 comprising an impregnation of the core
30 within said joint edge portions with a moisture-sealing
agent and/or an agent counteracting or significantly re-
ducing swelling caused by moisture, from the upper side
33 of the core 30 and at least a distance down towards
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the connecting means 9, 10.
[0179] In the system, the concentration of the moisture-
sealing agent in the joint edge portion may be higher at
the core surface 33 than at a distance therefrom.
[0180] In the system, the impregnation of the core 30
may extend down to a depth P2 which is at least 0.1 times
the thickness T of the floor panel.
[0181] In the system, the impregnation of the core 30
may extend down to a depth P2 which corresponds to at
least half the distance between the surface 33 of the core
and the upper surfaces of the connecting means 9, 10.
[0182] In the system, the impregnation may extend
down to at least upper parts of the connecting means 9,
10.
[0183] In the system, the impregnation may extend
from the joint plane VP inwards in the core 30 a distance
P1 which is at least 0.1 times the thickness of the floor
panel.
[0184] In the system, the impregnation may extend
from the joint plane VP inwards in the core 30 a distance
P1 which corresponds to at least half the width of the
connecting means 9, 10, seen from the joint plane.
[0185] In the system, the impregnation may extend
from the joint plane VP inwards in the core 30 a distance
P1 which corresponds to the width of essentially the en-
tire connecting means 9, 10, seen from the joint plane.
[0186] In the system, the core 3 within at least its joint
edge portions may be impregnated with a property-im-
proving agent also from its underside.
[0187] In the system, the adjoining joint edges 82, 83
may also have connecting means 6, 8, 12 for joining the
floor panels 1, 1’ with each other in the horizontal direction
HP perpendicular to the joint plane VP.
[0188] In the system, the core 30 within at least said
joint edge portions may be impregnated with a property-
improving agent also from its underside and at least a
distance up towards the connecting means 9, 10, 6, 8, 12.
[0189] In the system, the impregnation may extend up
to at least lower parts of the connecting means 6-10, 12,
14, 18.
[0190] In the system, the impregnating agent may be
an agent improving the mechanical properties of the core
30.
[0191] In the system, the impregnating agent may be
an agent improving the elasticity properties of the core 30.
[0192] In the system, the core 30 may be impregnated
over less than half the distance between said opposite
joint edge portions.
[0193] In the system, the core 13 may be impregnated
within said joint edge portions within which at least parts
of the connecting means 6-10, 12, 14, 18 are formed.
[0194] In the system, the connecting means 9, 10, 6,
8, 12 may be designed for mechanical joining of neigh-
boring floor panels 1, 1" at a vertical joint plane VP both
perpendicular to the same and perpendicular to the front
side of the floor panel.
[0195] In the system, the floor panels 1, 1’ may be
quadrilateral and have all their opposite joint edge por-

tions impregnated.
[0196] In the system, the entire core surface 33 at the
joint edge portion of the corner portions 38a-d may be
impregnated.
[0197] In the system, the floor panels 1, 1’ may be
quadrilateral and have mechanical joint systems 9, 10,
6, 8, 12 for vertical and horizontal joining on all sides.
[0198] In the system, the connecting means 9, 10,
6-8-12 may be designed for joining a floor panel 1 with
a previously installed floor panel 1’ by inward angling
and/or snapping-in to a locked position.
[0199] In the system, the connecting means 9, 10, 6,
8, 12 may comprise a lower lip or locking strip 6 which
may be formed integrally with the core and is included in
the mechanical connecting means.
[0200] In the system, the lower lip or locking strip 6 is
impregnated with an elasticity-improving agent.
[0201] In the system, the connecting means 9, 10, 6,
8, 12 may comprise an integrated locking strip 6 which
is made of a material other than that of the core 30 and
which is fixed to fixing elements 21a, 21b which are
formed along one of the opposite parallel joint edge por-
tions of each floor panel.
[0202] In the system, the fixing elements 21a, 21b
made in the core 30 for the locking strip 6 may be im-
pregnated with a property-improving agent.
[0203] In the system, the fixing elements 21a, 21b may
be impregnated with a strength-increasing agent.
[0204] In the system, the connecting means 9, 10, 6,
8, 12 may be made by cutting.
[0205] In the system, the opposite joint edge portions
86, 87 of the floor panels 1, 1’ may also have a joint seal
55 for counteracting penetration of moisture along the
joint surfaces of the joint edges between neighboring
floor panels when joined, and that this joint seal 55 is
formed at the joint edge portions 86, 87 and is made of
an elastic sealing material 50, 50a, 50b, which is secured
in at least one of the floor panels 1, 1’ and which is com-
pressed, when neighboring floor panels are joined to-
gether.
[0206] In the system, the joint seal 55 may be formed
of parts of the connecting means 9, 10, 6, 8, 12 and/or
portions of the floor panel parts above and/or below the
connecting means.
[0207] In the system, the joint seal 55 may be designed
in such manner that the tolerance within a floor panel
and/or between different floor panels is smaller between
the active part and the upper adjoining joint edges 16 of
the joint seal 55 than between another part of the joint
seal 55 and said upper adjoining joint edges.
[0208] In the system, the joint seal 55 may be made of
parts of the vertical connecting means 9, 10 and/or por-
tions of the floor panel parts positioned above the vertical
connecting means.
[0209] In the system, the joint seal 55 may be made
by machining of the elastic sealing material 50, 50a, 50b
in connection with the designing of one of the joint edges
82, 83.
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[0210] In the system, the joint seal 55 may be made
by machining of the elastic sealing material 50, 50a, 50b
in connection with the designing of one of the vertical
connecting means 9, 10.
[0211] In the system, the active part 54 of the joint seal
56 may be designed in such manner that the compression
is begun essentially when the locking element 8 during
inward angling comes into contact with the active locking
surface of the locking groove 12.
[0212] In the system, the active part 54 of the joint seal
56 may be designed in such manner that the compression
is begun essentially when the locking element 8a during
snapping-in comes into contact with the active locking
surface of the locking groove 12.
[0213] In the system, the floor panels may have a joint
seal 56 with an active part 54 on a long side and a short
side, and that this active part 54 is continuous and covers
all these long sides and short sides as well as the corner
portion between these long sides and short sides.
[0214] The system may further comprise an impact
sound insulating layer 36 of plastic between the core 30
and the decorative and wear layer 34. Also, in the system,
the free surface portions of the impact sound insulating
layer 36 facing the joint VP may be designed by cutting
in connection with the designing of the joint edge and are
formed as joint sealing means 55a, 55b which are com-
pressed when neighboring floor panels 1, 1’ are joined
together.
[0215] In the system, the joint sealing means 55, 55a,
55b may be formed with contact surfaces which are in-
clined to the upper side of the floor panels 1, 1’ in the
joined state.
[0216] The system may comprise more than one lock-
ing means 8a, 8b, 8c for horizontal joining of neighboring
floor panels 1, 1’.
[0217] In the system, the locking means 8a, 8b, 8c for
horizontal joining, one may be placed on one side of the
vertical joint plane VP and another on the other side of
the vertical joint plane VP.
[0218] In the system, the locking means 8a, 8b, 8c for
horizontal joining may be arranged at different levels rel-
ative to the front side of the floor panels 1, 1’.
[0219] Furthermore, a floor panel has been described
according to another aspect not claimed, which has a
fiberboard core 30 and at least one surface layer 31 ap-
plied to the upper side of the core and which at least at
two opposite parallel joint edge portions 86, 87 has con-
necting means 9, 10 for joining of the floorboard in the
vertical direction D1 with similar floorboards. In the floor-
board, the core 30 within at least said upper joint edge
portions 80, 81 is impregnated with a property-improving
agent all the way from its upper side 33 and at least a
distance down towards the connecting means 9, 10.
[0220] In the floor panel, the concentration of the prop-
erty-improving agent in the joint edge portion may be
higher at the core surface 33 than at a distance therefrom.
[0221] In the floor panel, the impregnation may extend
to a depth which is at least 0.1 times the thickness of the

floor panel.
[0222] In the floor panel, the impregnation of the core
30 may extend down to a depth P2 corresponding to at
least half the distance between the surface 33 of the core
and the upper parts of the connecting means 9, 10.
[0223] In the floor panel, the impregnation may extend
down to at least upper parts of the connecting means 9,
10.
[0224] In the floor panel, the impregnation may extend
inwards from the joint plane VP in the core 30 a distance
which is at least 0.1 times the thickness of the floor panel.
[0225] In the floor panel, the impregnation may extend
inwards from the joint plane VP in the core 30 a distance
corresponding to at least half the width of the connecting
means 9, 10, seen from the joint plane VP.
[0226] In the floor panel, the impregnation extends in-
wards from the joint plane VP in the core 30 a distance
P1 corresponding to at least half the width of the con-
necting means 9, 10, seen from the joint plane.
[0227] In the floor panel, the impregnation may extend
down to at least upper parts of the connecting means 9,
10.
[0228] In the floor panel, the core 30 within at least said
joint edge portions may be impregnated with a property-
improving agent also from its underside and at least a
distance up towards the connecting means 6-10, 12, 14,
18.
[0229] In the floor panel, the adjoining joint edges 82,
83 may also have connecting means 6, 8, 12 for joining
the floor panel 1 in the horizontal direction HP with an-
other similar floor panel 1’ perpendicular to the joint plane
VP.
[0230] In the floor panel, the impregnation may extend
up to at least lower parts of the connecting means 6-10,
12, 14, 18.
[0231] In the floor panel, the impregnating agent is an
agent improving the mechanical properties of the core 30.
[0232] In the floor panel, the impregnating agent may
be an agent improving the elasticity properties of the core
30.
[0233] In the floor panel, the impregnating agent may
be a moisture-sealing agent and/or an agent counteract-
ing or significantly reducing swelling caused by moisture
and intended to form a material sealing means 20.
[0234] In the floor panel, the core 30 may be impreg-
nated over less than half the distance between said op-
posite joint edge portions.
[0235] In the floor panel, the core 30 may be impreg-
nated within said joint edge portions, within which at least
part of the connecting means 6-10, 12, 14, 18 are formed.
[0236] In the floor panel, the connecting means 6-10,
12, 14, 18 may be formed for mechanical joining of the
floor panel 1 with a neighboring similar floor panel 1’ at
a vertical joint plane VP both perpendicular to the same
and perpendicular to the front side of the floor panel.
[0237] The floor panel may be quadrilateral and have
all its opposite joint edge portions impregnated.
[0238] In the floor panel, the connecting means 6-10,
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12, 14, 18 may be formed for joining a floor panel 1 with
a previously installed floor panel 1’ by inward angling
and/or snapping-in to a locked position.
[0239] In the floor panel, the connecting means 6-10,
12, 14, 18 may comprise a lower lip or locking strip 6
which is formed integrally with the core 30 and is included
in the mechanical connecting means 6-10, 12, 14, 18.
[0240] In the floor panel, the lower lip or locking strip
6 may be impregnated with an elasticity-improving agent.
[0241] In the floor panel, the connecting means 6-10,
12, 14, 18 may comprise an integrated locking strip 6
which is made of a material other than that of the core
30 and which is fixed to fixing elements 21a, 21b which
are formed along one of the opposite parallel joint edge
portions of the floor panel.
[0242] In the floor panel, the fixing elements 21a, 21b
formed in the core 30 and intended for the locking strip
6 may be impregnated with a property-improving agent.
[0243] In the floor panel, the fixing elements 21a, 21b
may be impregnated with a strength-increasing agent.
[0244] In the floor panel, the connecting means 6-10,
12, 14, 18 may be made by cutting.
[0245] In the floor panel, parts of the connecting means
6-10, 12, 14, 18 and/or adjoining portions of the core 30
within the upper parts of the joint edge portions may be
made of an elastic sealing material 50, 50a, 50b, which
is secured in the core 30 and designed by machining in
connection with the designing of the connecting means
6-10, 12, 14, 18 and which is made to form a joint sealing
means 55, 55a, 55b for counteracting penetration of
moisture between neighboring joined floor panels 1, 1’.
[0246] In the floor panel, the joint seal 55 may be made
of parts of the connecting means 9, 10, 6, 8, 12 and/or
portions of the floor panel parts positioned above and/or
below the connecting means.
[0247] In the floor panel, the joint seal 55 may be de-
signed in such manner that the tolerance within a floor
panel and/or between different floor panels is smaller be-
tween the active part of the joint seal 55 and upper ad-
joining joint edges 16 than between another part of the
joint seal 55 and said upper adjoining joint edges.
[0248] In the floor panel, the joint seal 55 may be made
of parts of the vertical connecting means 9, 10 and/or
portions of the floor panel parts positioned above the ver-
tical connecting means.
[0249] In the floor panel, the joint seal 55 may be made
by machining of the elastic sealing material 50, 50a, 50b
in connection with the designing of one of the joint edges
82, 83.
[0250] In the floor panel, the joint seal 55 may be made
by machining of the elastic sealing material 50, 50a, 50b
in connection with the designing of one of the vertical
connecting means 9, 10.
[0251] In the floor panel, the active part 54 of the joint
seal 56 may be designed in such manner that the com-
pression is begun essentially when the locking element
8, during inward angling, comes into contact with the ac-
tive locking surface of the locking groove 12 when the

floor panel is joined with a similar floor panel.
[0252] In the floor panel, the active part 54 of the joint
seal 56 may be designed in such manner that the com-
pression is begun essentially when the locking element
8, during snapping-in, comes into contact with the active
locking surface of the locking groove 12 when the floor
panel is joined with a similar floor panel.
[0253] In the floor panel, there may be a joint seal 156
with an active part 54 on a long side and a short side and
that this active part 54 is continuous and covers the entire
long sides and short sides as well as the corner portion
between said long sides and short sides.
The floor panel, may comprise an impact sound insulat-
ing layer 36 of plastic between the core 30 and the dec-
orative and wear layer 34. In that floor panel, the free
surface portions of the impact sound insulating layer 36
facing the joint VP may be designed by cutting in con-
nection with the designing of the connecting means 6-10,
12, 14, 18 and be made as joint sealing means 55a, 55b
which are compressed, when neighboring floor panels
1, 1’ are joined together.
[0254] Also described but not claimed is a method of
making a fiberboard core 30 which is intended for pro-
duction of floorboards 2 or board elements 3 to be divided
into floorboards 2 which have opposite joint edge portions
86, 87. The method is characterized that said fiberboard
core 30 is impregnated with at least one property-improv-
ing agent within defined band-shaped areas 44 which
comprise joint edge portions 86, 87 to be of the floor-
boards 2.
[0255] In the method, the impregnation of the wood-
based panel may take place from its front side to be.
[0256] In the method, the impregnation may be carried
out in such manner that the concentration of the property-
improving agent in the joint edge portion is higher at the
core surface 33 of the core than at a distance from the
core surface.
[0257] In the method, the impregnation of the wood-
based panel may take place from its rear side to be.
[0258] In the method, the impregnation may be carried
out to a depth corresponding to at least 0.1 times the
panel thickness T.
[0259] In the method, the impregnation may be carried
out at least to such a depth that parts of the connecting
means 9, 10 to be of the floor panels will be impregnated.
[0260] In the method, the impregnation may be carried
out by applying a liquid impregnating agent over the
band-shaped areas 44.
[0261] In the method, the impregnation may take place
with an agent improving the mechanical properties of the
core 30.
[0262] In the method, the impregnation may take place
with an agent improving the elasticity properties of the
core 30.
[0263] In the method, the impregnation may take place
with a moisture-sealing agent.
[0264] In the method, the impregnation may take place
with a swelling-reducing agent.
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[0265] In the method, the core 30 may be impregnated
over less than half the distance between said opposite
joint edge portions.
[0266] In the method, grooves 41 may be formed in
the panel within the band-shaped areas 44 to a depth on
a level with the connecting means 6-10, 12, 14, 18 to be
of the floorboards, and an elastic sealing material may
be inserted in said grooves.
[0267] In the method, the elastic sealing material may
be cast in said grooves 41.
[0268] There is also described but not claimed a meth-
od of producing a floorboard 2 or a floorboard element 3
which is intended to be divided into floorboards, which
have opposite joint edge portions 86, 87, in which method
a fiberboard core 30 is coated with a surface layer 31 on
its front side and preferably also a balancing layer 32 on
its rear side. The is characterized in that before the coat-
ing with the surface layer 31 and a possible balancing
layer 32, the fiberboard core 30 is impregnated with at
least one property-improving agent within defined band-
shaped areas 44 comprising joint edge portions 86, 87
to be of the floorboards.
[0269] In the method, the impregnation of the wood-
based panel 30 may take place from its upper side to be.
[0270] In the method, the impregnation of the wood-
based panel 30 may take place from its underside to be.
[0271] In the method, the impregnation may be carried
out at least to such a depth that parts of connecting means
9, 10, 6-8-12 to be of the floorboards will be impregnated.
[0272] In the method, the impregnation may be carried
out by applying a liquid impregnating agent over the
band-shaped areas 44.
[0273] In the method, the impregnation may take place
with an agent improving the mechanical properties of the
core 30.
[0274] In the method, the impregnation may take place
with an agent improving the elasticity properties of the
core 30.
[0275] In the method, the impregnation may take place
with a moisture-sealing agent and/or an agent counter-
acting or significantly reducing swelling caused by mois-
ture.
[0276] In the method, the core 30 may be impregnated
over less than half the distance between said opposite
joint edge portions.
[0277] In the method, grooves 41 may be formed in
the panel 30 within the band-shaped areas 44 to a depth
on a level with the connecting means 9, 10 to be of the
floorboards and an elastic sealing material 50, 50a, 50b
may be inserted into said grooves.
[0278] There is also described but not claimed a floor-
board which is intended as semi-manufacture for produc-
ing a floor panel 1 and which has a fiberboard core 30
and a surface layer 31 applied to the upper side 33 of
the core and which has at least two opposite parallel joint
edge portions 86, 87 which are intended for cutting to
form connecting means 9, 10 of the floor panel. The floor-
board is characterized in that the core 30 within at least

said joint edge portions 86, 87 is impregnated with a prop-
erty-improving agent all the way from its upper side 33
and at least a distance down towards the connecting
means 9, 10.
[0279] In the floorboard, the concentration of the mois-
ture-sealing agent in the joint edge portion may be higher
at the core surface 33 than at a distance therefrom.
[0280] In the floorboard, the impregnation may extend
to a depth which is at least 0.1 times the thickness of the
floorboard.
[0281] In the floorboard, the impregnation of the core
30 may extend to a depth P2 which corresponds to at
least half the distance between the surface 33 of the core
and the upper surfaces of the connecting means 9, 10.
[0282] In the floorboard, the impregnation may extend
down to at least upper parts of the connecting means
6-10, 12, 14, 18 to be.
[0283] In the floorboard, the core 30 within at least said
joint edge portions may be impregnated with a property-
improving agent also from its underside and at least a
distance up towards the connecting means 6-10, 12, 14,
18.
[0284] In the floorboard, the impregnation may extend
up to at least lower parts of the connecting means 6-10,
12, 14, 18.
[0285] In the floorboard, the impregnating agent may
be an agent improving the mechanical properties of the
core 30.
[0286] In the floorboard, the impregnating agent may
be an agent improving the elasticity properties of the core
30.
[0287] In the floorboard, the impregnating agent may
be a moisture-sealing agent and/or an agent counteract-
ing or significantly reducing swelling caused by moisture.
[0288] In the floorboard, the core 30 may be impreg-
nated over less than half the distance between said op-
posite joint edge portions.
[0289] In the floorboard, the core 30 may be impreg-
nated within said joint edge portions, within which at least
parts of the connecting means 6-10, 12, 14, 18 of the
floor panel are to be formed.
[0290] The floorboard may be quadrilateral and have
all its opposite joint edge portions impregnated.
[0291] In the floorboard, the joint edge portions on the
upper side of the floorboard may be impregnated with a
moisture-sealing agent and/or an agent counteracting or
significantly reducing swelling caused by moisture.
[0292] In the floorboard, the joint edge portions on the
underside of the floorboard may be impregnated with a
strength-increasing agent.
[0293] In the floorboard, the joint edge portions on the
underside of the floorboard may be impregnated with an
elasticity-improving agent.
[0294] The floorboard may comprise an elastically de-
formable sealing material 54, which is secured in the core
in such positions thereof as, in machining the floorboard
to a floor panel, will form parts of the connecting means
6-10, 12, 14, 18 of the floor panel and/or adjoining por-
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tions of the core 30 of the floor panel within the upper
parts of the joint edge portions.
[0295] In the floorboard, the elastic joint sealing mate-
rial 56 may be secured in the core 30 within areas which
are intended to form a long side and a short side of a
floor panel to be and which are continuous along the en-
tire long sides and short sides as well as a corner portion
between said long sides and short sides.
[0296] The floorboard may comprise an impact sound
insulating layer 36 of plastic between the core 30 and the
decorative and wear layer 34.
[0297] According to this embodiment not claimed, a
system is provided for forming a joint between two ad-
joining edges of floor panels which have a fiberboard
core and a surface layer applied to the upper side of the
core and consisting of at least one layer, and which ad-
jacent to their adjoining joint edge portions have connect-
ing means for joining the floor panels with each other in
the vertical direction and which meet in a vertical joint
plane. According to this aspect of the disclosure, the ad-
joining joints edge portions of the floor panels have a
material seal for counteracting penetration of moisture
into the cores of the floor panels from the joint plane. This
material seal comprises an impregnation of the core with-
in said joint edge portions with a moisture-sealing agent
and/or an agent counteracting or significantly reducing
swelling caused by moisture all the way from the upper
side of the core and at least a distance down towards the
connecting means.
[0298] This impregnation may extend to a depth which
is at least 0.1 times the thickness of the floor panel, seen
from the upper side of the core. More preferably, the im-
pregnation extends down to at least upper parts of the
connecting means of the floor panels. The extent of the
impregnation seen from the joint plane and inwards in
the core is preferably also at least 0.1 times the thickness
of the floor panel. More preferably, the impregnation,
seen from the joint plane, extends a distance correspond-
ing to at least half the width of the connecting means.
[0299] It is also preferred for the core to be impregnated
from its underside and at least a distance up towards the
connecting means. The impregnation of the underside
of the core can be effected using a property-improving
agent, especially an agent which improves the mechan-
ical properties of the core.
[0300] In some connecting systems, it is possible to
choose to improve the strength and elasticity properties
of the core for the core to better satisfy its function as
starting material for mechanical connecting means.
[0301] Through this embodiment, the necessary prop-
erties of the core are obtained within those parts of the
floor panels which are most exposed to influence, i.e. the
edge portions. This causes great economic advantages
since the impregnation of the core has been limited to
precisely the portions that need be improved so as to
obtain a floor having the desired properties as regards
resistance to the influence of penetrating moisture. The
impregnation of the core therefore preferably takes place

to less than half the distance between the opposite edges
of the core. Most advantageously, the impregnation is
restricted to those parts of the edge portions within which
at least parts of the connecting means are formed.
[0302] As mentioned above, the embodiment is partic-
ularly usable in connection with systems which are based
on mechanical joining of neighboring floor panels, i.e.
systems where the mechanical locking means join the
floor panels at a vertical joint plane both perpendicular
thereto and perpendicular to the front side of the floor
panels. The connecting means can particularly advanta-
geously be designed for joining a floor panel with a pre-
viously installed floor panel by inward angling and/or
snapping-in to a locked position.
[0303] When utilizing the embodiment for floor panels
with mechanical locking means, the connecting means
may comprise a lower lip or locking strip which is formed
integrally with the core. In such a case, it is particularly
advantageous, as mentioned above, to impregnate the
lower parts of the core with a property-improving agent,
especially an elasticity-improving agent, so that this lower
lip or locking strip obtains optimal properties for its in-
tended function. Within the scope of the invention, how-
ever, such a locking strip can also be made of a different
material, for instance aluminum, and in that case the parts
of the core which form the attachment for the separate
locking strip can advantageously be impregnated with
such a property-improving agent in order to further in-
crease the core’s capability of retaining the attached lock-
ing strip.
[0304] According to this embodiment not claimed, the
problem of providing a material seal has thus been solved
by the core, and thus not the completed joint edge, being
impregnated in the areas where the joint system will later
be formed. The impregnating agent can be caused to
penetrate so that the upper part of the core closest to the
front side will be impregnated in an area where the joint
edge will later be formed. Then the core is coated with a
surface layer on its front side and preferably also a bal-
ancing layer on its rear side. The board element or the
floorboard will thus contain parts where the core under
the surface layer is impregnated. The board element is
sawn, where appropriate, into floorboards having edge
portions within which the core under the surface layer is
impregnated. The edges of the floorboards are then ma-
chined and the completed floor panels will have upper
joint edge portions which are impregnated.
[0305] An impregnating agent can be applied to the
surface of the core and/or in the parts of the core under
the surface using methods which do not require the im-
pregnation to take place from the joint edge of the ma-
chined joint systems.
[0306] The main advantage of a joint system made ac-
cording to this manufacturing method is that the impreg-
nating agent can be applied without actually requiring
tolerances. A further advantage is that the production line
in the manufacture of board elements may have a high
capacity although the impregnation is carried out at a
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relatively low speed since the impregnation takes place
in connection with the production of the large board ele-
ments which are later divided into a plurality of floor-
boards, and not in connection with the individual edge
machining of the floorboards. The impregnating material
can also be allowed to penetrate into the core during a
relatively long time.
[0307] Further advantages are that the method allows
impregnating material to be applied directly under the
surface layer in areas adjacent to the completed joint
edge, i.e. in the upper joint edge portion, and to have a
significantly greater extent horizontally from the joint
edge towards the floor panel compared with what can be
achieved by impregnation from the joint edge of the floor
panel after this has been machined for making the con-
necting means. A further advantage is that all corners
will have joint edge portions that are impregnated. Since
the joint is formed after impregnation, any swelling in con-
nection with the impregnation will not affect the joint ge-
ometry, nor will there be any impregnating residues on
the joint surfaces or on the surface layer closest to the
joint edge.
[0308] One more advantage is that the impregnating
result can be checked by measuring the swelling of the
core, the board element or the floorboard in portions
where the joint edge will be made and in another, not
impregnated, part of the panel at a distance from this
joint edge, for instance closest to the central part of the
floor panel to be.
[0309] The impregnating result can be ensured before
the final machining of the floor panels is made and this
can result in a higher capacity and a considerable saving
in costs in the form of a smaller amount of rejects.
[0310] This method of providing a material seal is suit-
able for all fiberboard-based core materials such as ho-
mogeneous wood, plywood consisting of a plurality of
veneer layers, materials consisting of wood blocks glued
together, fiberboard of the type HDF and MDF, particle
board, flake board (OSB) and the like. The method can
also be used in other core materials which, for instance,
do not contain wood fibers and which do not swell when
exposed to moisture but where the intention above all is
to obtain impregnation of certain parts with a view to pro-
viding an edge reinforcement.
[0311] In principle, all impregnating material available
on the market can be used which contribute to increasing
the protection against moisture in wood or fiberboard-
based materials. However, it should preferably be pos-
sible to apply them in liquid form, and they should have
such properties as to allow surface layers to be applied
to the core using such prior-art application methods as
gluing, direct lamination, varnishing, calendaring or coat-
ing of plastic films or the like by extrusion, optionally in
connection with grinding or application of primer layers
and the like with a view to improving adhesion. As non-
restrictive examples of usable impregnating materials,
polyurethane, phenol and melamine can be mentioned.
The impregnating liquid can be applied in different ways,

for example, by spraying. Other methods, which are very
difficult to use in the systems that are used today for
impregnating machined joint edges of a completed floor
panel, such as rolling, spreading, injecting and the like,
function in an excellent fashion in connection with the
present disclosure. The penetration of impregnating
agent into the core can be facilitated by applying heat,
vacuum, pressure or the like, optionally in combination
with e.g. grinding of the surface of the core before appli-
cation of the impregnating agent. Grinding of the impreg-
nated core can also take place before applying the sur-
face layer so as thus to remove any swollen surface parts
before applying the surface layer. Vacuum and grinding
of surface parts cannot be used when impregnation is
carried out from the joint edge, and several of the meth-
ods described above are also considerably more difficult
to use when impregnating from the joint edge.
[0312] It is also possible to make grooves in the core
in areas that will later constitute joint portions of the floor
panel. The impregnating agent can then be applied both
from the surface of the core and from the edges of the
groove. Different layers having different properties can
also be applied. Rolling or spreading is particularly ad-
vantageous in the cases where the impregnating agent
contains substances which are not environment-friendly
such as polyurethane (PUR) with isocyanate. When roll-
ing on the impregnating agent, it is possible to use, within
valid limits, up to 10 times more isocyanate than if appli-
cation takes place by spraying.
[0313] The impregnating method can also be used to
reinforce the edge. Various chemicals, such as those
mentioned above, can be supplied in liquid form which
after curing or solidification reinforce the wood fibers and
give the joint edge a higher compression, shearing or
impact strength or elasticity. The preferred method is par-
ticularly suitable to provide a moisture-proof but also
strong joint edge with the aid of e.g. thermosetting plas-
tics such as melamine or phenol which as a rule require
both heat and pressure to cure. Direct lamination of the
surface layer in fact takes place at a high temperature
and under high pressure, and in connection with this op-
eration also the impregnating layer can be cured. Hot-
gluing of surface layers can also cause curing or drying.
This method can be used in combination with moisture
impregnation.
[0314] Different layers can also be produced by, for
instance, a two-step impregnation where the first impreg-
nating step is made with an agent that penetrates deep
under the surface of the core and gives increased pro-
tection against moisture, while the second impregnating
step is carried out with an agent which, for instance, has
a different viscosity or other curing properties and which
results in a strong joint edge immediately under the sur-
face layer. In this way, for instance direct-laminated floor
panels can be produced which have reinforced joint edge
portions, whose properties can be equivalent to or better
than the considerably more expensive laminate floors
which have a surface layer of high pressure laminate.
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[0315] The embodiment above is intended to be used
in order to change the properties of the core by adding
different materials before application of the surface layer
in those parts of the core which will constitute the joint
edge portions of the floor panel.

Claims

1. A rectangular floor panel comprising long sides (4a,
4b), short sides (5a, 5b), a core (30) and a surface
layer (31) which is arranged on a surface (33) of the
core, said surface layer (31) comprising a wear layer
(34) and a decorative layer (35), the floor panel (1),
adjacent to opposite joint edge portions (86, 87), be-
ing provided with a locking system (6, 8, 9, 10, 12)
for joining the floor panel (1) with similar floor panels
(1’) in the vertical direction (D1) and in the horizontal
direction (D2) along the long sides and short sides,
said locking system being at least partly formed from
the core (30), characterized in that the floor panel
further comprises: a portion constituting a material
seal (20) for counteracting penetration of moisture
from the joint edge of the floor panel into the core
(39), said material seal (20) being located between

- the surface layer (31), and
- an elastically deformable joint seal (55, 55a,
55b) which is fixedly secured in the floor panel
(1) and which, when the floor panel (1) is joined
with a similar floor panel (1’), counteracts pen-
etration of moisture along the joint surfaces of
the joint edges (82, 83) between the adjacent
floor panels (1, 1’).

2. The floor panel as claimed in claim 1, wherein the
joint seal (55b) on the long side is in contact with the
joint seal (55a) on the short side.

3. The floor panel as claimed in claim 2, wherein the
joint seal (55b) on the long side is in continuous con-
tact, without a joint, with the joint seal (55a) on the
short side.

4. The floor panel as claimed in any one of claims 1-3,
wherein the vertical connecting means (9, 10) com-
prise a tongue groove (9) and a tongue (10), and
wherein the joint seal has an active part (54) which
is formed between the decorative layer and the upper
part of the tongue groove closest to the surface layer
(31).

5. The floor panel as claimed in any one of claims 1-4,
wherein the joint edge portions (86, 87) of the floor
panel (1, 1’) have a material seal (20) for counter-
acting penetration of moisture into the cores (30) of
the floor panels from the joint edges (82, 83), said
material seal (20) comprising an impregnation of the

core (30) within said joint edge portions with a mois-
ture-sealing agent and/or an agent counteracting or
significantly reducing swelling caused by moisture,
from the upper side (33) of the core (30) and at least
a distance down towards said connecting means (9,
10).

6. The floor panel as claimed in any one of claims 1-5,
wherein the core (30) within at least said joint edge
portions is impregnated with a property-improving
agent also from its underside and at least a distance
up towards said connecting means (9, 10, 6, 8, 12).

Patentansprüche

1. Rechteckige Bodenplatte, die lange Seiten (4a, 4b),
kurze Seiten (5a, 5b), einen Kern (30) sowie eine
Oberflächenschicht (31) umfasst, die an einer Ober-
fläche (33) des Kerns angeordnet ist, wobei die
Oberflächenschicht (31) eine Verschleißschicht (34)
und eine Zierschicht (35) umfasst, die Bodenplatte
(1) an gegenüberliegende Verbindungskanten-Ab-
schnitte (86, 87) angrenzend mit einem Verriege-
lungssystem (6, 8, 9, 10, 12) zum Verbinden der Bo-
denplatte (1) mit ähnlichen Bodenplatten (1’) in der
vertikalen Richtung (D1) und der horizontalen Rich-
tung (D2) an den langen und den kurzen Seiten ver-
sehen ist und das Verriegelungssystem wenigstens
teilweise aus dem Kern (30) ausgebildet ist, da-
durch gekennzeichnet, dass die Bodenplatte des
Weiteren einen Abschnitt umfasst, der eine Materi-
aldichtung (20) bildet, die dem Eindringen von
Feuchtigkeit über die Verbindungskante der Boden-
platte in den Kern (39) hinein entgegenwirkt, und wo-
bei sich die Materialdichtung (20) zwischen

- der Oberflächenschicht (31) und
- einer elastisch verformbaren Fugendichtung
(55, 55a, 55b) befindet, die fest in der Boden-
platte (1) angebracht ist, und die, wenn die Bo-
denplatte (1) mit einer ähnlichen Bodenplatte
(1’) verbunden ist, Eindringen von Feuchtigkeit
an den Verbindungsflächen der Verbindungs-
kanten (82, 83) zwischen den aneinandergren-
zenden Bodenplatten (1,1’) entgegenwirkt.

2. Bodenplatte nach Anspruch 1, wobei die Fugendich-
tung (55b) an der langen Seite mit der Fugendich-
tung (55a) an der kurzen Seite in Kontakt ist.

3. Bodenplatte nach Anspruch 2, wobei die Fugendich-
tung (55b) an der langen Seite mit der Fugendich-
tung (55a) an der kurzen Seite durchgehend fugen-
los in Kontakt ist.

4. Bodenplatte nach einem der Ansprüche 1-3, wobei
die vertikalen Verbindungseinrichtungen (9, 10) eine
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Feder-Nut (9) sowie eine Feder (10) umfassen, und
die Fugendichtung einen aktiven Teil (54) aufweist,
der zwischen der Zierschicht und dem oberen Teil
der Feder-Nut ausgebildet ist, der am nächsten an
der Oberflächenschicht (31) liegt.

5. Bodenplatte nach einem der Ansprüche 1-4, wobei
die Verbindungskanten-Abschnitte (86, 87) der Bo-
denplatte (1, 1’) eine Materialdichtung (20) aufwei-
sen,
die Eindringen von Feuchtigkeit in die Kerne (30) der
Bodenplatten über die Verbindungskanten (82, 83)
entgegenwirkt, wobei die Materialdichtung (20) eine
Imprägnierung des Kerns (30) innerhalb der Verbin-
dungskanten-Abschnitte mit einem Feuchtigkeitsab-
dichtungsmittel und/oder einem Wirkstoff, der einer
durch Feuchtigkeit verursachten Schwellung entge-
genwirkt oder diese deutlich verringert, von der
Oberseite (33) des Kerns (30) und wenigstens über
eine Distanz nach unten auf die Verbindungseinrich-
tungen (9, 10) zu umfasst.

6. Bodenplatte nach einem der Ansprüche 1-5, wobei
der Kern (30) innerhalb wenigstens der Verbin-
dungskanten-Abschnitte auch von seiner Unterseite
und wenigstens über eine Distanz nach oben auf die
Verbindungseinrichtungen (9, 10, 6, 8, 12) zu mit
einem die Eigenschaften verbessernden Wirkstoff
imprägniert ist.

Revendications

1. Panneau de plancher rectangulaire comprenant des
grands côtés (4a, 4b), des petits côtés (5a, 5b), une
âme (30) et une couche de surface (31) qui est dis-
posée sur une surface (33) de l’âme, ladite couche
de surface (31) comprenant une couche d’usure (34)
et une couche décorative (35), le panneau de plan-
cher (1), en position adjacente à des parties de bord
de joint (86, 87) opposées, étant muni d’un système
de verrouillage (6, 8, 9, 10, 12) pour joindre le pan-
neau de plancher (1) avec des panneaux de plan-
chers (1’) similaires dans la direction verticale (D1)
et dans la direction horizontale (D2) le long des
grands côtés et des petits côtés, ledit système de
verrouillage étant formé au moins en partie à partir
de l’âme (30), caractérisé en ce que le panneau de
plancher comprend en outre : une partie constituant
une étanchéité de matériau (20) pour agir contre la
pénétration d’humidité depuis le bord de joint du pan-
neau de plancher dans l’âme (39), ladite étanchéité
de matériau (20) étant située entre

- la couche de surface (31), et
- une étanchéité de joint élastiquement défor-
mable (55, 55a, 55b) qui est immobilisée de ma-
nière fixe dans le panneau de plancher (1) et

qui, quand le panneau de plancher (1) est joint
avec un panneau de plancher (1’) similaire, agit
contre la pénétration d’humidité le long des sur-
faces de joint des bords de joint (82, 83) entre
des panneaux de plancher (1, 1’) adjacents.

2. Panneau de plancher selon la revendication 1, où
l’étanchéité de joint (55b) sur le grand côté est en
contact avec l’étanchéité de joint (55a) sur le petit
côté.

3. Panneau de plancher selon la revendication 2, où
l’étanchéité de joint (55b) sur le grand côté est en
contact continu, sans joint, avec l’étanchéité de joint
(55a) sur le petit côté.

4. Panneau de plancher selon l’une quelconque des
revendications 1-3, où les moyens de liaison verti-
caux (9, 10) comprennent une rainure à languette
(9) et une languette (10), et où l’étanchéité de joint
a une partie active (54) qui est formée entre la cou-
che décorative et la partie supérieure de la rainure
à languette la plus proche de la couche de surface
(31).

5. Panneau de plancher selon l’une quelconque des
revendications 1-4, où les parties de bord de joint
(86, 87) du panneau de plancher (1, 1’) ont une étan-
chéité de matériau (20) pour lutter contre la péné-
tration d’humidité dans les âmes (30) des panneaux
de plancher depuis les bords de joint (82, 83), ladite
étanchéité de matériau (20) comprenant une impré-
gnation de l’âme (30) dans lesdites parties de bord
de joint avec un agent formant joint contre l’humidité
et/ou un agent agissant contre ou réduisant sensi-
blement le gonflement causé par l’humidité, depuis
le côté supérieur (33) de l’âme (30) et au moins sur
une distance vers le bas en direction desdits moyens
de liaison (9, 10).

6. Panneau de plancher selon l’une quelconque des
revendications 1-5, où l’âme (30) dans au moins les-
dites parties de bord de joint est imprégnée avec un
agent améliorant les propriétés également depuis
son côté inférieur et au moins sur une distance vers
le haut en direction desdits moyens de liaison (9, 10,
6, 8, 12).
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