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00 FLOORBOARDS FOR FLOORINGS

Technical Field

The invention generally relates to the field of core materials for

floorboards and floorboards provided with such core materials. More

specifically, the invention relates to floors of the type having a core and a

IDdecorative surface layer on the upper side of the core.

SBackground of the Invention

A reference herein to matter which is given as prior art is not to be taken

N as an admission that that matter was, in Australia, known or part of the

common general knowledge as at the priority date of any of the claims.

In the following text, the visible surface of the installed floorboard is

called "front side", while the opposite side of the floorboard, facing the subfloor,

is called "rear side". The sheet-shaped starting material that is used is called

"core". When the core is coated with a surface layer closest to the front side

and preferably also a balancing layer closest to the rear side, it forms a

semimanufacture which is called "floor panel" or "floor element" in the case

where the semimanufacture, in a subsequent operation, is divided into a

plurality of floor panels mentioned above. When the floor panels are machined

along their edges so as to obtain their final shape with the joint system, they

are called "floorboards". By "surface layer" are meant all layers applied to the

core closest to the front side and covering preferably the entire front side of the

floorboard. By "decorative surface layer" is meant a layer which is mainly

intended to give the floor its decorative appearance. 'Wear layer" relates to a

layer which is mainly adapted to improve the durability of the front side. In

laminate flooring, this layer as a rule consists of a transparent sheet of paper

with aluminum oxide added, which is impregnated with melamine resin. By

"reinforcement layer" is meant a layer which is mainly intended to improve the

capability of the surface layer of resisting impact and pressure and, in some

cases, compensating for the irregularities of the core so that these will not be

visible at the surface. In high pressure laminates, this reinforcement layer

usually consists of brown kraft paper which is impregnated with phenol resin.
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00
By laminate flooring is meant a floor board with a surface layer of a

c thermosetting laminate comprising one or more paper sheets impregnated with

a thermosetting resin.

t' A core consisting of wood slates which are glued to a surface and

balancing layer of wood is called "lamella core". The slates have a fiber

IDorientation which is perpendicular to the fiber orientation of the surface and

I- balancing layers.

C The outer parts of the floorboard at the edge of the floorboard between

0the front side and the rear side are called "joint edge". As a rule, the joint edge

c 10 has several "joint surfaces" which can be vertical, horizontal, angled, rounded,

beveled etc. These joint surfaces exist on different materials, for instance

laminate, fiberboard, wood, plastic, metal (especially aluminum) or sealing

material. By "joint edge portion" are meant the joint edge of the floorboard and

part of the floorboard portions closest to the joint edge.

By "joint" or "joint system" are meant coacting connecting means which

connect the floorboard vertically and/or horizontally. By "mechanical locking

system" is meant that the joining can take place without glue horizontally

parallel to the surface and vertically perpendicular to the surface. Mechanical

locking systems can in many cases also be joined by means of glue which

could be applied in the joint or between the rear side and the subfloor. By

"floating floor" is meant a floor with floorboards which are only joined along

their respective joint edges and thus not glued to the subfloor. In connection

with movement due to moisture, the joint remains sealed. Movement due to

moisture takes place in the outer areas of the floor along the walls concealed

under the base boards. By "HDF" are meant board materials that are referred

to on the market as high-density fiberboard. HDF consists of ground wood

fibers jointed by means of a binder. By particle board is meant a board

material comprising wood particles joined by means of a binder.

Laminate flooring usually consists of a core of a 7-8 mm fiberboard, a

0.2-0-.8 mm thick upper decorative surface layer

W.1Jtdje1AndreSped=23G47G Ameded PaQOgsdoc
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of laminate and a 0.1-0.6 mm thick lower balancing layer

of laminate, plastic, paper or like material. The surface

layer provides appearance and durability to the

floorboards. The core provides stability and helps,

together with the surface layer, to give the floorboard

sufficient impact strength. The balancing layer keeps

the board plane when the relative humidity (RH) varies

during the year. The floorboards are laid floating, i.e.

without gluing, on the subfloor. Traditional hard

floorboards in floating flooring of this type are usually

joined by means of glued tongue-and-groove joints (i.e.

joints involving a tongue on one floorboard and a tongue

groove on an adjoining floorboard) on long side and short

side.

In addition to such traditional floors, which are

joined by means of glued tongue-and-groove joints, floor-

boards have recently been developed which do not require

the use of glue and instead are joined mechanically by

means of so-called mechanical locking systems. These sys-

tems comprise locking means which lock the boards hori-

zontally and vertically. The mechanical locking systems

are usually formed by machining of the core of the board.

Alternatively, parts of the locking system can be formed

of a separate material, such as aluminum, which is inte-

grated with the floorboard, i.e. joined with the floor-

board in connection with the manufacture thereof.

The main advantages of floating floors with mecha-

nical locking systems are that they can easily and quick-

ly by laid by various combinations of inward angling and

snapping-in. They can also easily be taken up again and

used once more at a different location. A further advan-

tage of the mechanical locking systems is that the edge

portions of the floorboards can be made of materials

which need not have good gluing properties.
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Laminate flooring and also many other floorings

with a surface layer of plastic, wood, veneer, cork and

the like are made by the surface layer and the balancing

layer being applied to a core material.

The first generation laminate flooring, so-called

HPL flooring, was made by providing a 6 mm thick particle

board with a 0.8 mm surface layer of decorative high

pressure laminate, usually referred to as HPL. HPL is

made in a separate operation where a plurality of impreg-

nated sheets of paper are compressed under high pressure

and at a high temperature to a laminate board.

Later the second generation laminate flooring was

developed, which is based on a more modern principle

where both manufacture of the decorative laminate layer

and the fastening to the fiberboard take place in one and

the same manufacturing step. Impregnated sheets of paper

are applied directly to the board and pressed together

under pressure and heat without any gluing. As a rule,

the surface layer is about 0.2 mm thick. This direct

laminated flooring, usually referred to as DL flooring,

whose main advantage is that the production cost is

lower, was first inferior to HPL flooring owing to, inter

alia, a lower degree of impact strength and lower mois-

ture resistance. The quality properties of the DL floor-

ing, however, were significantly improved when the par-

ticle board was replaced by a qualified HDF type fiber-

board high density fiberboard. The HDF board was con-

siderably harder than the particle board and more resis-

tant to moisture. Thus, the impact strength and moisture

resistance of the DL flooring could be improved. As this

HDF board was also being manufactured in increasingly

larger volumes, the cost was reduced and DL flooring with

an HDF core became number one on the market. Although the

particle board is considerably cheaper than HDF, the DL

technology combined with HDF is altogether less expen-
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sive. DL flooring now had quality properties equivalent

to those of HPL flooring but was at the same time essen-

tially less expensive.

At this time when DL flooring was being sold in

larger quantities than HPL flooring, the laminate

flooring was joined using a traditional locking system

consisting of tongue, groove and glue. HPL flooring with

a core of particle board was easier to glue than DL

flooring with a core of HDF. When the mechanical joint

systems were developed, also this problem was eliminated,

and in a short time DL flooring with a core of HDF cap-

tured 90% of the market.

In addition to the above two methods, a number of

other methods are used to manufacture floating floors and

provide different core materials with a surface layer. A

decorative pattern can be printed on the surface of the

core, which is then, for example, coated with a wear

layer. The core can also be provided with a surface layer

of wood, veneer, decorative paper or plastic sheeting,

and these materials can then be coated with a wear layer.

As a rule, the above methods result in a floor ele-

ment in the form of a large board which is then sawn

into, for instance, some ten floor panels, which are

then machined to floorboards.

In all cases, the above floor panels are indivi-

dually machined along their edges to floorboards. The

machining of the edges is carried out in advanced mill-

ing machines where the floor panel is exactly positioned

between one or more chains and bands mounted, so that the

floor panel can be moved at high speed and with great

accuracy past a number of milling motors, which are pro-

vided with diamond cutting tools or metal cutting tools,

which machine the edge of the floor panel. By using

several milling motors operating at different angles,
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Sadvanced joint geometries can be formed at speeds exceeding 100 m/min and

G with an accuracy of ±0.02 mm.

The above techniques can be used to manufacture laminate floorings

which are highly natural copies of wooden flooring, stones, tiles and the like

and which are very easy to install using mechanical joint systems. The length

Sand width of the floorboards are as a rule 1.2 0.2 m and the thickness is as a

ci rule 7-8 mm.

W.i\AndrASpecA2D323478 Amended Pagendoc
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Recently also laminate flooring with other formats and other thicknesses

i( have been introduced on the market. Formats having a length of 1.2 m, a

width of 0.4 m and a thickness of about 11 mm are used, for instance, to

imitate stones and tiles. Laminate floor may also be produced in lengths of 1.8

2.4 m and widths of 0.2 m. All such floorboards will be heavy and difficult to

handle in connection with transport and installation since HDF has a density of

O about 900 kg/m 3 Besides the cost of material for an 11 mm HDF core is high.

SThere is thus a great need to lower the cost and also the weight of the core in

a thick or large laminate flooring board, but also in laminate flooring of normal
c thickness. The same applies to similar flooring having other surface layers

such as veneer, plastic etc. For parquet flooring with a surface layer of 2-3

mm hardwood and a lamella core, the cost of the surface layers is

considerable. The market for floating floors could increase significantly if the

cost of the floorboard could be lowered and if the weight could be reduced.

W:uheAndeoMSpedUO230478 Amended Page doc
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Laminate flooring has a hard surface layer which produces a high sound

Slevel in the room as people walk on the floor, wearing shoes. This is a

disadvantage that reduces the possibility of using the floor especially in public

surroundings.

IN To facilitate an understanding of the problems associated with previous

types of flooring, a description now follows with reference to Figs 1-3 in the

accompanying drawings.

W.iieWi AreASpe r2OO323O478 Amended Pages doc
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Figs 2a-2c show manufacture of an HPL flooring. A wear layer 34 of a

c transparent material with great wearing strength is impregnated with melamine

with aluminum oxide added. A decorative layer 35 of paper impregnated with

Smelamine is placed under this layer 34. One or more reinforcing layers 36a,

36b of core paper impregnated with phenol are placed under the decorative

layer 35 and the entire packet is placed in a press where it cures under

pressure and heat to a surface layer 31 of high pressure laminate (HPL) which

0is approximately 0.5-0.8 mm thick. Fig. 2c shows how this surface layer 31

C can then be glued together with a balancing layer 32 to a core 30 to constitute

a floor element 3. Due to the separate gluing operation, HPL flooring may be

c produced with a variety of different core materials such as HDF, particle

boards and plastic material sheets. All HPL floors are however produced with

a core of one material only.

Figs 2d and 2e illustrate manufacture of DL flooring. A wear layer 34 in

the form of an overlay and a decorative layer 35 of decoration paper is placed

directly on a core 30. All three parts and, as a rule, also a rear balancing layer

32 are then placed in the press

W:IVuheAndreSpecA20032 Amended Pages.doc
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where they cure under heat and pressure to a floor ele-

ment 3 with a decorative surface layer 31 having a thick-

ness of about 0.2 mm. Direct laminate has usually no

reinforcing layer. The capability of the laminate edge to

resist impact and moisture is quite dependent on the pro-

perties of the core material. Therefore use is made of

a high quality material with high density and moisture

resistance such as HDF. The cost of material for HDF is

significantly higher than that for particle board. The

production method of direct lamination is a factor that

limits the possibilities to use various core materials

since the decorative layer is fixed to the core by the

melamine resins in the decorative paper. The resin

penetrates into the wood fibers of an HDF material and

binds the surface layer to the core. The majority of all

DL floors are produced with a HDF core. Some low quality

floors are produced with a core of MDF or particle board.

All DL floors however are based on a core made of a

single material.

Fig. 3a shows an example of a traditional laminate

or veneer flooring with a surface layer 31 of, for

instance, direct laminate (DL) or 0.6 mm veneer, a core

of HDF and a balancing layer 32 of laminate or veneer

that are joined by tongue, glue and joint. Fig. 3b shows

an example of a laminate flooring with a surface 31 of

HPL, a core of HDF and a mechanical locking system which

consists of a strip 6 and a locking element 8 of aluminum

and which coacts with a locking groove 14 formed in the

core 30. In order to fix the strip to the core and to

reach sufficient locking strength, the core is generally

made of HDF.

Fig. 3c shows an example of a laminate flooring with

a surface 31 of DL, a core 30 of HDF and a mechanical

locking system 6, 8, 14 which has been formed from the

core 30 of the floorboard. A core of HDF is in this case
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necessary for the locking system to obtain the required

strength and function. The surface layer 31 could be wood

or HPL. A wood surface could be combined with a core of

HDF or plywood consisting of different wood layers which

may be made of different wood materials.

Fig. 3d shows an example of a laminate flooring with

a surface 31 of DL, a core of HDF and a mechanical joint

system with a locking element 8 and a locking groove 14

in the upper part of the tongue groove.

Fig. 3e shows a parquet flooring, seen from the long

side, with a thickness of about 15 mm, which has a sur-

face layer 31 of e.g. 3 mm oak. The core consists in this

example of different kinds of wood. A harder kind of wood

30b is to be found at the joint edge portions form-

ing the mechanical locking system 7, Between these

joint edge portions, the core 30 consists of wood slats

made of a soft and inexpensive kind of wood. The

slats 30c are joined with the surface layer 31 and the

balancing layer 32 by gluing. They often contain knots,

cracks and the like. The surface layer 31 of wood must

have a sufficient thickness to bridge these

irregularities as well as the joints 37 between the slats

of the core. Such a lamella core is generally les

expensive than an HDF core and gives a more stable floor

board.

These floorboards suffer from a number of problems

which are above all related to cost and function.

The HDF core that is required to give a laminate

flooring or veneer flooring sufficient impact resistance

in the surface and at the joint edges has substantially

the same high quality in the entire floorboard. The

density of a HDF core might vary between the parts

closest to the surface and some other parts in the centre

of the core but all parts contain the same type of wood

fibers and binders. This overall high quality is not
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necessary, for instance, in the inner and rear parts of

the floorboard.

Penetration of moisture into a floorboard takes

place above all in the upper portions of the joint edge

closest to the surface and it is in these portions that

the HDF material is necessary. In the other portions of

the floorboard, lower quality properties would be suffi-

cient.

To be able to form a mechanical locking system with

projecting parts, the joint edge and thus also the core

of the floorboard must as a rule be of good quality. Also

in this context, the high quality is only necessary in

certain parts of the joint edges.

A parquet flooring with a lamella core has a wear

layer of about 3 mm. This is needed above all to give the

surface sufficient impact strength and to bridge the

spaces between the wood slats of the core so as to

prevent them from telegraphing through the surface layer

and becoming visible in the surface. The surface layer is

currently protected by a strong varnish and regrinding

takes place only rarely or not at all. Consequently, the

thickness of the wear layer could be reduced if the

remaining problems could be solved.

The above problems result in a high cost of material

and a high weight. The hard surface produces an undesir-

able sound level.

To counteract these problems, different methods have

been employed. The main method is to reduce quality and

density of the HDF board. DL flooring is also made with a

particle board as core material. These methods result in

a lower cost and a lower weight, but at the same time the

impact strength is insufficient, the boards are sensitive

to moisture and the mechanical joint systems have low

strength and a poor function.



0 Parquet flooring is made with a core of particle board, HDF or plywood.
As a rule, these materials are more expensive than a core of slats. A core of

slats also reduces the board's movement due to moisture better than other

board materials since the slats of the core are placed perpendicular to the

Slongitudinal direction of the board. This means that the fiber direction of the

slats is perpendicular to the fiber direction of the surface layer. Such a fiber

O orientation is favorable to counteract movement caused by moisture.

To reduce the sound level, floating laminate flooring is installed on a

t sound-absorbing layer of plastic foam, rag paper, textile fiber and the like.

These layers have also been glued to the balancing layer of the rear side. This
Sform of sound absorption yields a poor result and the cost is high.

It would bedesirable to eliminate or significantly reduce one or more of

the problems occurring in connection with manufacture of floating floorboards

and in particular such floorboards with mechanical joint systems.

Summary of the Invention

According to the present invention there is provided a floorboard for

making a laminate flooring, the floorboard having a core and a surface layer,

the surface layer being comprised of a thermosetting resin and being arranged

on an upper side of the core,

wherein the core includes at least two joined layers of material arranged

at different distances from the surface layer and which differ in respect of

material properties or material composition, and

wherein a first joined layer closest to the surface layer comprises HDF

and a second joined layer, glued directly to the first joined layer, comprises a

wood fiber board material of lower density than said first joined layer, the wood

fiber board material of the second joined layer being HDF, MDF or particle

board.

The problems associated with previous types of flooring can be

addressed with a core made of at least two layers of different materials or

same materials but with different properties.

Different types of wood such as oak, pine, cork etc and different board

types such as MDF, HDF, particle board, plywood, plastic etc are regarded as

different materials. These different materials are defined as having different

material composition. Same type of material may have different properties if for

W:Ure ndSped2OO3230476 Asended Pagesdoc
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00 instance density, strength, flexibility and moisture resistance properties are

Sdifferent.

The density in a wood fiber based material such as HDF might vary in

different parts. Such variations in a layer should not be regarded as different

properties if the whole layer consist of the same type of fibers, binders etc.

A core made of different layers consisting of different materials or of the

IDsame material but with different properties can allow the cost of material to be

reduced while at the same time the other properties of the floorboard, such as

Simpact strength and moisture resistance, can be unchanged.

A core material with different layers can provide a lower weight without

N impairing the other quality properties. Moreover, a core material with different

layers can produce better sound properties and allows manufacture of

floorboards with mechanical locking systems having a high quality while at the

same time the cost can be reduced.

The invention is particularly suited for use in floating floors such as

laminate flooring as well as floorboards with a surface layer of veneer or wood,

but is also usuable in other similar floorings.

The present invention is also particularly suitable for use in floating

floors, which are formed of floorboards which are made up of surface layers of

decorative laminate, veneer or decorative plastic material, an intermediate core

of wood-fiber-based material and preferably a lower balancing layer on the

rear side of the core. However, it should be emphasized that the invention can

be used in optional floorboards having a core and a decorative layer arranged

on the core.

The invention is also particularly suited for use in floating floors

consisting of floorboards whose core contains layers of wood fibers, such as

wood slats, solid wood, cork, particle board, MDF, HDF, compact laminate,

plywood and the like. Such board materials can easily be glued to each other

in different layers and they may, for instance, by impregnating with suitable

chemicals, be given improved properties, for instance regarding density,

impact strength, flexibility, moisture resistance, friction and the like. In this way,

optimal board materials can be manufactured and combined as regards

function and cost level of the floorboard and the joint system. Wood-fiber-

based materials can be formed to advanced geometries by cutting. The core

W:UueAndrevASpedU003230470 Amended Pages.doc
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00 may also consist of different plastic materials, rubber materials and the like,

Swhich can also be combined with different wood-fiber-based materials. All the

core materials described above can be formed to floorboards having different

types of suitable mechanical locking systems.

The invention is also particularly suited for use in laminate floorings and

parquet floorings with a lamella core.

IDThus, a large number of combinations of different floorboards, locking

systems, materials and formats can be provided.

Through the invention, laminate floorboards are provided, which

enables a reduction of the cost of laminate floorings by combining the

advantages of an HDF or MDF core with respect to durability and impact

strength with the cost advantages associated with a less costly floorboard

material, such as particle board.

Embodiments of the invention will now be described in more detail, with

reference to the appended drawings, which show exemplifying embodiments

of the invention.

Brief Description of the Drawings

Figs la-d illustrate in different steps manufacture of a floorboard.

Figs 2a-e illustrate the composition of laminate flooring with a surface of

high pressure laminate and direct laminate.

Figs 3a-e illustrate examples of different floorboards.

Figs 4a-b illustrate floorboards according to different embodiments.

Fig. 5 illustrates an alternative embodiment of a floorboard according

to the invention.

Figs 6-9 illustrate different embodiments.

Description of Embodiments of the Invention

Fig. 4a illustrates a preferred embodiment of the invention. The

floorboard 1 can be, for instance, a laminate or veneer floor. The thickness can

be, for instance, 6-12 mm. In the embodiment illustrated, the floorboard 1 has

a surface layer 31 of direct laminate DL, a balancing layer 32 of DL and a core

which consists of two layers L1 and L2. The upper layer L1 closest to the

surface is made of HDF having high density and moisture resistance. The

W:UuUeAndreASpeoN2003230476 Amended Pages.doc



00 lower layer L2 is made of a lower quality of HDF, of MDF or of other wood-

Sfiber-based board materials. A preferred alternative is particle board. The two

layers of material are joined by gluing. In this embodiment there is thus a glue

layer 41 between L1 and L2. Such a floor will have good properties in the

upper parts closest to the surface. Upper joint edges 14 will have high impact

strength, and moisture penetrating between the joint edges will not cause

IDmuch problems. The lower layer L2 of the core consists of, for instance, a less

expensive material, such as particle board of low density. In this manner, the

t floorboard will have good properties while at the same time it can be

manufactured at a low cost. The weight will also be lower. By making the core

N of two materials L1 and L2, the savings in cost that are made in the lower layer

can be used to increase the quality of the upper. The floorboards 1, 1' can also

be made thicker and more stable with unchanged weight and cost. The sound

level can be reduced by the floorboard having a different sound frequency

which is felt to be more pleasant. The sound level can also be reduced by

choosing suitable materials in the core. An other alternative to reduce the

sound is to glue down the floor board to the sub floor. In this case a

mechanical locking system could be used to position the floor boards and to

keep them together until the glue cures. If a flexible glue is used which allows

some movement of the floor bards relative the sub floor, a semi floating floor

could be accomplished with a low sound and tight joints.

Fig. 4b illustrates a floorboard with a core consisting of 3 layers. The

surface layer 31 may be laminate or wood or any other surface material

suitable for flooring. L1 and L2 are made of HDF. L3 may be a softer and more

flexible material than the upper layer L1 such natural or artificial rubber,

rubber-like material thermoplastic elastomers), plastic foam, textiles, non-

wovens or cork. Other sound reducing or absorbing materials may also be

used. Such a floor board will reduce sound much better than a traditional

laminate flooring. A cork layer combined with an upper layer L1 of HDF and a

laminate surface, especially a direct laminated surface 31 is a preferable

material. It is easy to glue cork to HDF and cork can stand the heat and

pressure resulting from the lamination. The sound reduction could be of a

considerable degree if the sound reducing layer L3 is placed closed to the

surface layer. A preferable embodiment is a floor board with a sound reducing
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0 layer L3 in the upper part of the core above the vertical locking means 21 and

S22, which in the illustrated embodiment is a groove 21 and a tongue 22.

If the layer L3 is made of a flexible and water proof material such as

C rubber or foam, it could be used to form a joint sealing 23 which prevents

water from penetrating trough the locking system. The layer L3 could also be

used to include special properties into a laminate flooring. Plastic layers which

IDcreate heat when connected to electricity may be used to produce floorboards

with floor heating systems integrated into the core close to the floor surface.

The mechanical locking system could be formed to automatically connect the

Sheating layers in two floorboards with each other. Other advanced features

N may in a similar way be integrated into the core such as layers which activate

alarm systems when a person walks over the floor. All these feature could be

combined with a direct lamination production method where the lamination is

made against an appropriate wood fiber based material such as HDF. The

lower layer L2 could of course also be made of MDF or particle board.

According to the invention, floor elements can be made by, for instance,

board materials of HDF and particle board being glued to a core consisting of

two or more layers of material L1 and L2. The HDF board is ground in the

normal manufacture so as to obtain an even surface and uniform thickness.

Such grinding may wholly or partly take place according to the invention after

gluing of the layers L1, L2, L3. In this way, a saving in material can take place

by a smaller amount of material or less expensive material being removed by

grinding. After gluing of the core, lamination or gluing of the surface layer takes

place. If the layers of material of the core have the correct thickness even

before gluing, gluing of the layers of material L1, L2 of the core as well as the

surface layer 3 and the balancing layer 32 can take place in one and the same

operation. It is also possible to combine direct laminating with gluing of the

layers of material of the core by gluing taking place using methods that allow

complete or partial activation of layers of glue using the pressure and heat that

arise in connection with direct laminating.

The upper layer of material L1 can be used in the mechanical joint

system as illustrated in Figs 5 and 7. In Fig. 5 a separately machined strip 6 of,

for instance, HDF material has been joined with the core by snapping-in or

angling of the strip tongue 38 into the strip groove 37. This joining can take
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0 place in softer materials such as particle board, but the strength may be higher

if the mechanical joining takes place with, for instance, HDF material. The strip

tongue 38 has in the upper part locking means and positioning surfaces which

lock the strip 6 horizontally and vertically to the floorboard 1. As an alternative,

$3the strip 6 can also be constructed so as to allow fastening by the strip tongue

38 being angled into the strip groove 37 by an angular motion either from

IDabove or from below, but this results in a more complicated fastening method

than snapping-in. The strength of the mechanical locking system may be

Slower. In this embodiment according to Fig. 5, also the tongue 22 of the

second floorboard 1' is positioned vertically between two HDF materials, which

facilitates lateral displacement in the locked position. This is an important

mechanical locking of long and short sides of rectangular floorboards.

Fig. 6 shows an example of an embodiment of a floorboard according to

the invention which has a relatively thin layer of a hard and moisture-proof

material L1 closest to the surface layer (31).

Fig. 7 shows an example of an embodiment according to the invention

of a board 1 with a core 30 having two materials L1 and L2 of similar

thickness. The upper layer of material L1 has been selected so that the locking

system 7, 7' and its locking means 8, 14 are made of this material.

Fig. 8 shows an example of the condition that the core 30 may consist

of three layers of material L1, L2 and L2'. The layer of material L1 closest to

the surface 31 and the lower layer of material L2 closest to the balancing layer

32 can preferably be identical. This may facilitate balancing of the board so

that it keeps plane as relative humidity varies. A mechanical locking system

with a strip in the lower part according to Fig. 4 can be made of this material

L2. Moreover, the upper and lower layers of material L1, L2 may be adjusted

so as to facilitate laminating or gluing of surface layer and balancing layer. In

this manner, the material L2' may be selected in the center layer of the core,

which need not be capable of laminating or easy to glue in a normal gluing

process.

Fig. 9 shows an example of a floorboard 1 which constitutes a parquet

floor. The surface layer 31 consists in this embodiment of a wood layer which

is thinner than the traditional wood layers. These traditional wood layers are as

a rule 2-3 mm. The surface layer 31, which consists of hard and expensive
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0oo3 high-grade wood, can be made with a reduced thickness, for instance about 1

Smm. This thickness is sufficient to allow regrinding. The varnish systems are

today so advanced that regrinding is in fact not necessary. The remaining part

of the wood layer 31, which is actually only necessary to bridge the

Sirregularities of the core of slats, can be provided with a considerably less

expensive and better material L1. The surface layer 31 of high-grade wood has

IDthus according to the invention been replaced by a thin layer of wood and a

high quality but less expensive material such as HDF. We have discovered

that in particular HDF with high density is a most convenient material to

Sreplace high-grade wood in parquet flooring with a lamella core. Such a

N surface layer, which thus consists of a thin layer of high-grade wood and a

core layer of an advanced board material, can be manufactured so that,

compared with traditional surface layers of high-grade wood, it will have a

better possibility of bridging their irregularities of the core of slats, be more

stable and make less movements caused by moisture in case of variations in

relative humidity. This can be achieved in combination with a lower cost of

material.

Several variants are feasible within the scope of the invention. The

number of layers of material in the core can be more than three. The thickness

of the different layers may vary. Special HDF materials can be manufactured

using a significantly larger amount of binder and with an increased density

exceeding 1200 kg/m 3 Particle boards with special binders and particle sizes

can be manufactured so that they are optimally adjusted to interact with HDF in

wood or laminate flooring. Basically, all wood-based board materials can be

used that are normally to be found in the building and furniture industry. The

invention is not limited to thin floors. According to the principles of the

invention, laminate flooring can be manufactured in thicknesses exceeding 12

mm, for instance 14-15 mm or more, and with a competitive cost structure and

weight. Such thick laminate flooring will as a rule have a more pleasant sound

level, which may bridge great irregularities in the subfloor. They may be made

very rigid and could be used as sports floors. The invention can also be used

for floorboards without a balancing layer and on floorboards which are not laid

floating but which are glued to the subfloor.
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0 Throughout the description of this specification the word "comprise" and

0 variations of that word, such as "comprises" and "comprising", are not intended

to exclude other additives or components or integers.

e-^
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0 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A floorboard for making a laminate flooring, the floorboard having a core

Sand a surface layer, the surface layer being comprised of a thermosetting resin

Cc and being arranged on an upper side of the core,

wherein the core includes at least two joined layers of material arranged

at different distances from the surface layer and which differ in respect of

material properties or material composition, and

Swherein a first joined layer closest to the surface layer comprises HDF

and a second joined layer, glued directly to the first joined layer, comprises a

wood fiber board material of lower density than said first joined layer, the wood

fiber board material of the second joined layer being HDF, MDF or particle

board.

2. The floorboard as claimed in claim 1, wherein the surface layer is a

direct laminate.

3. The floorboard as claimed in claim 1 or 2, the floorboard having

connecting means arranged along at least two opposite edge portions of said

floorboard for connecting said floorboard with a substantially similar floorboard

in a vertical direction perpendicular to said surface layer and in a horizontal

direction perpendicular to said vertical direction and to said edge portions.

4. The floorboard as claimed in claim 1 or 2, wherein said floorboard

includes vertical locking means for connecting said floorboard with a

substantially similar floorboard in a vertical direction perpendicular to said

surface layer, and the core includes a sound absorbing or reducing layer that

is arranged at a vertical level between said surface layer and an upper part of

said vertical locking means.

The floorboard as claimed in claim 3 or 4, wherein the connecting

means connect said floorboard with said substantially similar floorboard by

inward angling and/or snapping-in to a locked position.

6. The floorboard as claimed in any one of the preceding claims, wherein

the thickness of said floorboard is 6 to 12 mm.
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o0  7. The floorboard as claimed in any one of claims 1 to 5, wherein the

Sthickness of said floorboard exceeds 12 mm.

8. A floorboard according to any one of the embodiments substantially as

Sherein described with reference to the accompanying drawings in Figures 4 to

9.
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