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Floor panel for forming a floor covering.

This invention relates to a floor panel for forming a floor covering, more particularly

for forming a floor covering which can be installed on an underlying surface.

More particularly, the invention relates to a floor panel for forming a floor covering of

the type wherein the floor panel comprises a substrate; wherein the floor panel

comprises coupling parts on at least two opposite edges, which coupling parts allow

that two of such floor panels can be coupled to each other by means of a downward

movement of one floor panel in respect to the other floor panel; wherein the coupling

parts, in the coupled condition of two of such floor panels, form a first locking system

which effects a locking in a first direction in the plane of the floor panels and

perpendicular to said edges, as well as form a second locking system which effects

a locking in a second direction transverse to the plane of the floor panels; wherein

the first locking system is formed at least of an upward-directed lower hook-shaped

part which is situated on one of said two opposite edges, as well as a downward-

directed upper hook-shaped part which is situated on the other, opposite edge of

said two opposite edges, which hook-shaped parts can be engaged behind each

other by means of said downward movement; wherein the lower hook-shaped part

consists of a lip with an upward-directed locking element, whereas the upper hook-

shaped part consists of a lip with a downward-directed locking element; wherein the

second locking system comprises locking parts, which respectively are situated in

the proximity of the proximal extremity of the lower hook-shaped part and the distal

extremity of the upper hook-shaped part.

Such type of floor panel is known, amongst others, from the document

WO 201 1/07731 1.

A general problem with such floor panels is obtaining a good balance between, on

the one hand, the strength or solidity of the locking between the coupled floor panels

and, on the other hand, the ease of installation of the floor panels.

The present invention primarily aims at an alternative floor panel for forming a floor

covering, of the aforementioned type. More particularly, the aim of this invention

consists in that such floor covering can be installed easily, however, while still

sufficient strength is maintained in the floor covering.



The inventor has found that this aim can be achieved by applying certain structural

features and/or material characteristics of the substrate in combination with certain

characteristics in the realization of the coupling parts.

These specific combinations of structural features and/or material characteristics of

the substrate and characteristics in the realization of the coupling parts will be

described herein below in six independent aspects of the present invention.

According to a first independent aspect thereof, the invention relates to a floor panel

for forming a floor covering, of the aforementioned type, with the characteristic that

said substrate relates to a composed substrate which consists at least of two

substrate layers, to wit a first synthetic material-based substrate layer and a second

substrate layer situated preferably directly there above, which second substrate

layer has a thickness of at least 0.5 mm and preferably at least 1 mm; that the density

of the first substrate layer differs from the density of the second substrate layer, and

preferably the second substrate layer has a higher density than the first substrate

layer; that said locking parts are provided with locking surfaces, which, there, where

they cooperate in the coupled condition of two of such floor panels, define a tangent

line which is horizontal or does not deviate more than 50 degrees from the horizontal;

and that said locking surfaces are situated closer to the upper side of the first

substrate layer than to the lower side of the first substrate layer, irrespective whether

these locking surfaces are situated in or not in said second substrate layer.

As the locking surfaces, there, where they cooperate in the coupled condition of two

of such floor panels, define a tangent line which is horizontal or does not deviate

more than 50 degrees from the horizontal, the advantage is obtained that a strong

vertical locking can be provided between the coupled floor panels. However, the

ease of installation of the floor panels still can be guaranteed by the specific location

of the locking surfaces in respect to the substrate layers having a different density.

That the density of these substrate layers is different moreover offers the possibility

of optimizing them in function of the features they have to supply, for example, in

respect to strength and/or elasticity.

According to an independent second aspect thereof, the present invention relates to

a floor panel for forming a floor covering, of the aforementioned type, with the

characteristic that said substrate relates to a composed substrate which consists at

least of two substrate layers, to wit a first synthetic material-based substrate layer



and a second substrate layer situated preferably directly there above, which second

substrate layer has a thickness of at least 0.5 mm and preferably at least 1 mm; that

the first substrate layer is foamed, preferably is of the closed cell-type and still more

preferably is of the so-called hard foam type, and preferably the second substrate

layer is not foamed or is less foamed than the first substrate layer; that said locking

parts are provided with locking surfaces, which, there, where they cooperate in the

coupled condition of two of such floor panels, define a tangent line which is horizontal

or does not deviate more than 50 degrees from the horizontal; and that said locking

surfaces are situated closer to the upper side of the first substrate layer than to the

lower side of the first substrate layer, irrespective whether these locking surfaces

are situated in or not in said second substrate layer.

As the locking surfaces, there, where they cooperate in the coupled condition of two

of such floor panels, define a tangent line which is horizontal or does not deviate

more than 50 degrees from the horizontal, the advantage is obtained that a strong

vertical locking can be provided between the coupled floor panels. However, the

ease of installation of the floor panels still can be guaranteed by the specific location

of the locking surfaces in respect to the respective substrate layers. That the

synthetic material-based substrate layer is foamed, moreover offers the possibility

of providing this substrate layer with useful features, such as in respect to hardness

and/or deformability.

In a particular embodiment, the first substrate layer is foamed gradually, wherein the

degree of foaming may increase in downward or in upward direction.

According to an independent third aspect thereof, the present invention relates to a

floor panel for forming a floor covering, of the aforementioned type, with the

characteristic that said substrate relates to a composed substrate which consists at

least of two substrate layers, to wit a first synthetic material-based substrate layer

and a second substrate layer situated preferably directly there above, which second

substrate layer has a thickness of at least 0.5 mm and preferably at least 1 mm; that

the first substrate layer is extruded; that said locking parts are provided with locking

surfaces, which, there, where they cooperate in the coupled condition of two of such

floor panels, define a tangent line which is horizontal or does not deviate more than

50 degrees from the horizontal; and that said locking surfaces are situated closer to

the upper side of the first substrate layer than to the lower side of the first substrate



layer, irrespective whether these locking surfaces are situated in or not in said

second substrate layer.

As the locking surfaces, there, where they cooperate in the coupled condition of two

of such floor panels, define a tangent line which is horizontal or does not deviate

more than 50 degrees from the horizontal, the advantage is obtained that a strong

vertical locking can be provided between the coupled floor panels. However, the

ease of installation of the floor panels still can be guaranteed by the specific location

of the locking surfaces in respect to the respective substrate layers. That the

synthetic material-based substrate layer is extruded, moreover offers the possibility

of providing, in a simple and efficient manner, this substrate layer with functional

features, such as in respect to rigidity and/or dimensional stability.

According to an independent fourth aspect thereof, the present invention relates to

a floor panel for forming a floor covering, of the aforementioned type, with the

characteristic that said substrate relates to a composed substrate which consists at

least of two substrate layers, to wit a first synthetic material-based substrate layer

and a second substrate layer situated preferably directly there above, which second

substrate layer has a thickness of at least 0.5 mm and preferably at least 1 mm; that

both substrate layers are glued to each other, preferably by means of a waterproof

glue; that said locking parts are provided with locking surfaces, which, there, where

they cooperate in the coupled condition of two of such floor panels, define a tangent

line which is horizontal or does not deviate more than 50 degrees from the horizontal;

and that said locking surfaces are situated closer to the upper side of the first

substrate layer than to the lower side of the first substrate layer, irrespective whether

these locking surfaces are situated in or not in said second substrate layer.

As the locking surfaces, there, where they cooperate in the coupled condition of two

of such floor panels, define a tangent line which is horizontal or does not deviate

more than 50 degrees from the horizontal, the advantage is obtained that a strong

vertical locking can be provided between the coupled floor panels. However, the

ease of installation of the floor panels still can be guaranteed by the specific location

of the locking surfaces in respect to the respective substrate layers. That the

substrate is composed and is constructed of glued substrate layers, moreover offers

the possibility of configuring each of these substrate layers in function of the features

which they have to provide, such as in respect to elasticity and/or strength.



According to an independent fifth aspect thereof, the present invention relates to a

floor panel for forming a floor covering, of the aforementioned type, with the

characteristic that said substrate relates to a composed substrate which consists at

least of two substrate layers, to wit a first synthetic material-based substrate layer

and a second substrate layer situated preferably directly there above, which second

substrate layer has a thickness of at least 0.5 mm and preferably at least 1 mm; that

said substrate layers are made according to any of the following possibilities or

according to a combination thereof:

- the density of the first substrate layer is different from the density of the

second substrate layer, and preferably the second substrate layer has a

higher density than the first substrate layer;

- the first substrate layer is foamed and preferably is of the closed cell-type

and still more preferably of the so-called hard foam-type, and preferably the

second substrate layer is not foamed or is less foamed than the first

substrate layer;

- the first substrate layer is extruded; and/or

both substrate layers are glued to each other, preferably by means of a

waterproof glue;

that said locking parts are provided with locking surfaces, which, there, where they

cooperate in the coupled condition of two of such floor panels, define a tangent line

which is horizontal or does not deviate more than 50 degrees from the horizontal;

that said locking surfaces are at least partially situated in the first substrate layer,

and preferably are situated therein entirely; that said upward-directed locking

element and said downward-directed locking element each are provided with a

locking surface, which locking surfaces, in the coupled condition of two of such floor

panels, cooperate; and that the locking distance is smaller than 1 cm, preferably

smaller than 5 mm, and still more preferably smaller than 3 mm, which locking

distance is formed by the horizontal distance between a vertical closing plane

formed between two of such floor panels in the coupled condition, and a vertical

plane through the middle of the zone over which said locking surfaces of the locking

elements contact each other in the coupled condition.

As the locking surfaces, there, where they cooperate in the coupled condition of two

of such floor panels, define a tangent line which is horizontal or does not deviate

more than 50 degrees from the horizontal, the advantage is obtained that a strong

vertical locking can be provided between the coupled floor panels. Moreover, the

locking distance is relatively small, which allows performing the hook-shaped parts



relatively compact, which is beneficial for the strength of the coupling. However, the

ease of installation of the floor panels still can be guaranteed by the at least partial

location of the locking surfaces in the first substrate layer. That the substrate is

composed and is realized according to any of the possibilities mentioned in the

respective aspect, moreover offers the possibility of configuring each of the

mentioned substrate layers in function of the features they have to provide, such as

in respect to elasticity and/or strength.

According to an independent sixth aspect thereof, the present invention relates to a

floor panel for forming a floor covering, of the aforementioned type, with the

characteristic that said substrate relates to a composed substrate which consists at

least of two substrate layers, to wit a first synthetic material-based substrate layer

and a second substrate layer situated preferably directly there above, which second

substrate layer has a thickness of at least 0.5 mm and preferably at least 1 mm; that

said substrate layers are made according to any of the following possibilities or

according to a combination thereof:

- the density of the first substrate layer is different from the density of the

second substrate layer, and preferably the second substrate layer has a

higher density than the first substrate layer;

- the first substrate layer is foamed and preferably is of the closed cell-type

and still more preferably of the so-called hard foam-type, and preferably the

second substrate layer is not foamed or is less foamed than the first

substrate layer;

- the first substrate layer is extruded; and/or

- both substrate layers are glued to each other, preferably by means of a

waterproof glue;

that said locking parts are provided with locking surfaces, which, there, where they

cooperate in the coupled condition of two of such floor panels, define a tangent line

which is horizontal or does not deviate more than 50 degrees from the horizontal;

and that said locking surfaces are at least partially situated in the second substrate

layer, and preferably are situated therein entirely.

As the locking surfaces, there, where they cooperate in the coupled condition of two

of such floor panels, define a tangent line which is horizontal or does not deviate

more than 50 degrees from the horizontal, the advantage is obtained that a strong

vertical locking can be provided between the coupled floor panels. However, the

ease of installation of the floor panels still can be guaranteed by the at least partial



location of the locking surfaces in the second substrate layer. That the substrate is

composed and is realized according to any of the possibilities mentioned in the

respective aspect, moreover offers the possibility of configuring each of the

mentioned substrate layers in function of the features they have to provide, such as

in respect to elasticity and/or strength.

It is also noted that any of the characteristics of any of the six independent aspects

of the present invention can be combined at choice with any characteristic of another

of the six independent aspects, as far as such combination is not contradictory.

Preferred and alternative embodiments of the present invention according to the six

independent aspects are described herein below.

The first substrate layer of the composed substrate is synthetic material-based.

Preferably, it comprises at least a thermoplastic material, wherein by "thermoplastic

material" a material has to be understood which comprises at least a thermoplastic

synthetic material. In other words, the first substrate layer preferably comprises at

least a thermoplastic material, or this substrate layer is at least realized on the basis

thereof.

Examples of synthetic materials which can be applied when realizing the first

substrate layer relate to polyvinyl chloride, polyethylene, polypropylene,

polyethylene terephthalate, polyurethane or a combination of two or more of the

herein above-mentioned synthetic materials.

Preferably, the first substrate layer is a filled synthetic material composite. By this is

meant that the first substrate layer, apart from a synthetic material, also comprises

a filling. This filling may consist of one or a combination of the following materials:

bamboo, cork, and/or wood. In particular, the filling consists of one or a combination

of the herein above-mentioned materials in the form of fibers and/or dust and/or

powder.

In case that the first substrate layer is made as a filled synthetic material composite,

this substrate layer can also be foamed. Then it preferably is of the closed cell-type.

More generally, the first substrate layer can be foamed, independently of the

embodiment of this substrate layer as a filled synthetic material composite.



Preferably, this foaming leads to a density reduction of at least 10% or still better to

a density reduction of at least 20%. More favorably, a density reduction between

20% and 60% is achieved.

The first substrate layer of the composed substrate can comprise at least one or

more plasticizers. However, this first substrate layer preferably is of the rigid type. In

other words, it is preferred that the first substrate layer does not contain any

plasticizers. In case that plasticizers are applied indeed, those preferably are present

in an amount of less than 20 phr and still more preferably in an amount between 5

and 15 phr.

Preferably, the first substrate layer comprises fillers, such as chalk, limestone and/or

talc, which may or may not be applied in combination with the aforementioned filling.

In order to increase the stability of the first substrate layer, this substrate layer can

be provided with at least one reinforcement layer, which preferably is made of glass

fiber or the like. In particular, the reinforcement layer relates to a glass fiber cloth.

In practice, the first substrate layer preferably has a thickness of at least 3 mm, more

preferably a thickness of at least 4 mm and still more preferably a thickness of at

least 5 mm.

Preferably, the first substrate layer constitutes more than half of the thickness of the

floor panel. In particular, this substrate layer determines the rigidity or solidity of the

substrate of the floor panel.

The first and/or second substrate layer of the composed substrate preferably is

realized water-resistant.

The second substrate layer of the composed substrate, just like the first substrate

layer, preferably is synthetic material-based. It then preferably comprises a

thermoplastic material, which preferably is of the soft or supple type.

Preferably, the second substrate layer can be realized on the basis of vinyl, such as

polyvinyl chloride, more particularly soft polyvinyl chloride, polyethylene, more

particularly soft polyethylene, polyurethane, polypropylene, polyethylene

terephthalate or a combination of the above.



In order to provide the second substrate layer with a certain softness or suppleness,

one or more plasticizers can be added thereto. Preferably, these plasticizers are

present in an amount of more than 5 phr and more preferably even in an amount

of minimum 20 phr.

Fillers, such as chalk, limestone and/or talc may also be added to the second

substrate layer.

According to an alternative, the second substrate layer consists of one or a

combination of the following materials: veneer, rubber, linoleum or any material,

more particular cork, bamboo, or veneer, coated by vinyl or resin.

With the aim of increasing the stability, the second substrate layer can be provided

with at least one reinforcement layer, preferably of glass fiber or the like.

The floor panel may comprise a backing layer, which preferably is located directly

underneath the first substrate layer. The backing layer preferably shows one or a

combination of the following characteristics:

- the backing layer consists of a thermoplastic synthetic material layer and/or

of a hot-melt glue;

- the backing layer is realized on the basis of one or more of the following

materials: cork, rubber and/or foam.

The backing layer may provide the floor panel with acoustic features, such that, for

example, footfall sound during walking on installed floor panels is dampened.

The floor panel may comprise a top layer, whether or not consisting of a plurality of

layers, which top layer preferably is situated directly above the second substrate

layer. The top layer may comprise one or a combination of the following

characteristics:

- the top layer comprises at least a decorative layer, preferably in the form of

a print, preferably provided on a foil or film, which foil or film preferably is of

a thermoplastic kind;

- the top layer comprises at least a translucent or transparent wear layer,

which preferably relates to a foil or film, in particular of the thermoplastic type.



In an alternative embodiment, the second substrate layer can be provided with a

backing layer on the lower side of the second substrate layer, wherein this backing

layer may or may not be combined with said top layer.

Preferably, the floor panel has a thickness which is smaller than 10 mm, still better

in the order of magnitude of 8 mm, or possibly thinner.

The aforementioned composed substrate substantially is realized massive.

The composed substrate of the present invention is particularly suited for making

the downward-directed locking element and/or the upward-directed locking element

substantially massive. This offers the advantage that the strength of the locking can

even be enhanced.

The downward-directed locking element and the upward-directed locking element

each may be provided with a locking surface, which locking surfaces, in the coupled

condition of two of such floor panels, cooperate. There, where they cooperate in the

coupled condition of two of such floor panels, these locking surfaces preferably

define a tangent line which is situated vertically or does not deviate more than 45

degrees from the vertical. Hereby, the advantage is obtained that a strong horizontal

locking can be provided, which is beneficial for the general strength of the coupling.

In order to still improve the smoothness of installation, the proximal extremity of the

upper hook-shaped part and/or the distal extremity of the lower hook-shaped part

preferably is free from locking parts. In the coupled condition of two of such floor

panels, the distal extremity of the lower hook-shaped part even preferably is

separated from the opposite floor panel, which offers the advantage that sufficient

space can be offered for a possible bending-out of the lip of the lower hook-shaped

part when performing the coupling movement.

It is particularly advantageous to form the locking parts as parts which, during said

downward movement, engage behind each other by means of a snap action, and

more particularly to form them in one piece in the material of the composed

substrate. To wit, it is so that the composed substrate shows excellent features in

order to smoothly position such snap portions behind each other when performing

the coupling movement.



Preferably, even the aforementioned coupling parts substantially are realized in the

material of the floor panel, and more particularly in said composed substrate, and

preferably are made entirely in one piece therewith.

The floor panel can be rectangular, either oblong or square, wherein said two

opposite edges form a first pair of opposite edges and apart therefrom the floor panel

comprises a second pair of opposite edges, which also comprises coupling parts,

which coupling parts allow a locking in a first direction perpendicular to the

respective edges and in the plane of the floor panel, as well as in a second direction

perpendicular to the plane of the floor panel.

The present invention is directed in particular to such floor panel wherein the

coupling parts on the second pair of opposite edges are configured such that two of

such floor panels can be coupled at this second pair of opposite edges by means of

a turning movement of one floor panel in respect to the other floor panel, in such a

manner that a plurality of such floor panels can be coupled by means of a so-called

"fold-down" technique. The advantages mentioned herein above will be clearly

apparent in particular with such floor panels of the fold-down type.

Preferably, said coupling parts on the second pair of opposite edges substantially

are realized in the material of the floor panel itself and more particularly in said

composed substrate, and preferably are made entirely in one piece therewith.

The floor panel preferably is oblong rectangular, wherein the first pair of opposite

edges forms the short sides of the floor panel and the second pair of opposite edges

forms the long sides of the floor panel.

In an alternative, the floor panel is oblong rectangular, wherein the first pair of

opposite edges forms the long sides of the floor panel and the second pair of

opposite edges forms the short sides of the floor panel.

It is noted that by "composed substrate", also a composed substrate produced in

one piece has to be understood. Apart therefrom, it is noted that the substrate layers

of the composed substrate as such may also be realized multi-layered. In the case

that such substrate layer is realized multi-layered, these layers of the plurality of

layers of the substrate layer in particular are similar to each other in that sense that

they consist of substantially the same materials and/or have the same composition.



It is also noted that the locking surfaces do not necessarily have to be flat but can

also, for example, be curved or bent. In the case that these locking surfaces are

curved, they can there, where they cooperate in the coupled condition, define more

than one tangent line, however, in accordance with each of the six aspects, they

have to define at least one tangent line, which is horizontal or does not deviate more

than 50 degrees from the horizontal.

It is noted that by "massive" must be understood that no weakened portions and/or

recesses are provided in order to allow certain deformations. Herein, it is also noted

that by "substantially massive" is intended that, although such weakened portions

and/or recesses are not excluded, these extend only to a minor extent over the part

in which they are provided.

It is noted that by "layers situated directly above each other", it is not excluded that

possibly glue is present between these layers.

With the intention of better showing the characteristics of the invention, herein below,

as an example without any limitative character, some preferred embodiments are

described, with reference to the accompanying drawings, wherein:

Figure 1 in top view represents a floor panel according to the invention;

Figure 2 represents a cross-section according to line ll-ll in figure 1, however,

in the coupled condition of two of such floor panels, which can be seen as an

embodiment of at least the independent aspects 1, 2 , 3 , 4 and 5 ;

Figure 3 represents a variant of figure 2 , which can be seen as an

embodiment of at least the independent aspects 1, 2 , 3 , 4 and 6 ;

Figure 4 represents a cross-section according to line IV-IV in figure 1,

however, in the coupled condition of two of such floor panels;

Figure 5 represents how such floor panels can be coupled by means of the

so-called "fold-down" technique;

Figure 1 represents a floor panel 1 according to the present invention. The floor

panel 1 comprises coupling parts 5-6 on at least two opposite edges 3-4.

Figure 2 represents a cross-section according to line ll-ll in figure 1, however, in a

coupled condition of two of such floor panels 1. The floor panel 1 comprises a



composed substrate 2 , which in the example is realized massive. The floor panel 1

further has a thickness T which is smaller than 10 mm and still better is in the order

of magnitude of 8 mm or thinner.

The coupling parts 5-6 substantially are realized of the material of the composed

substrate 2 and are made in one piece therewith.

The coupling parts 5-6 allow that two of such floor panels 1 can be coupled to each

other by means of a downward movement M of one floor panel 1 in respect to the

other floor panel 1. In the coupled condition, the coupling parts 5-6 form a first locking

system, which effects a locking in a first direction H in the plane of the floor panels

1 and perpendicular to the aforementioned edges 3-4, as well as a second locking

system, which effects a locking in a second direction V transverse to the plane of

the floor panels 1.

The first locking system is formed by an upward-directed lower hook-shaped part 7

which is situated on the edge 4 , as well as a downward-directed upper hook-shaped

part 8 which is situated on the opposite edge 3 . The hook-shaped parts 7-8 can be

engaged behind each other by means of the downward movement M . The lower

hook-shaped part 7 consists of a lip 9 with an upward-directed locking element 10,

whereas the upper hook-shaped part 8 consists of a lip 11with a downward-directed

locking element 12.

The locking elements 10 and 12 are made massive.

The second locking system comprises locking parts 13-14, which respectively are

situated in the proximity of the proximal extremity of the lower hook-shaped part 7

and the distal extremity of the upper hook-shaped part 8 .

The locking parts 13-14 are made as parts which, during said downward movement

M, engage behind each other by means of snap action, wherein these locking parts

13-14 here are made in one piece in the material of the composed substrate 2 .

The distal extremity of the lower hook-shaped part 7 is free from locking parts, just

like the proximal extremity of the upper hook-shaped part 8 . The distal extremity of

the lower hook-shaped part 7 here even is separated from the opposite floor panel

1 or from the opposite edge 3 by means of a space S .



The composed substrate 2 consists of two substrate layers 15-16, to wit a first

synthetic material-based substrate layer 15 and a second substrate layer 16 situated

there above. The second substrate layer 16 has a thickness D 1 of at least 0.5 mm

and preferably at least 1 mm. The first substrate layer 15 has a density D2 of at least

3 mm, preferably at least 4 mm and more preferably at least 5 mm.

The substrate layers 15-16 can show one or more of the following characteristics:

- the density of the first substrate layer 15 is different from the density of the

second substrate layer 16, and preferably the second substrate layer 16 has

a higher density than the first substrate layer 15;

the first substrate layer 15 is foamed and preferably is of the closed cell-type

and still more preferably of the so-called hard foam-type, and preferably the

second substrate layer is not foamed or is less foamed than the first

substrate layer 15;

- the first substrate layer 15 is extruded; and/or

both substrate layers 15-16 are glued to each other, preferably by means of

a waterproof glue.

In case that the first substrate layer 15 is foamed, this first substrate layer 15 can be

foamed gradually, wherein the degree of foaming, for example, increases in

downward or in upward direction.

The substrate layers 15-16 further can be realized as described herein above in the

introduction.

The locking parts 13-14 are provided with locking surfaces 17-18, which, there,

where they cooperate in the coupled condition of two of such floor panels 1, define

a tangent line R which is horizontal or does not deviate more than 50 degrees from

the horizontal. In the example represented here, the tangent line R deviates

approximately 25 degrees from the horizontal.

The locking surfaces 17-1 8 are situated closer to the upper side of the first substrate

layer 15 than to the lower side of the first substrate layer 15. In the example

represented here, the locking surfaces 17-18 are situated entirely in the first

substrate layer 15 .



The upward-directed locking element 10 and the downward-directed locking

element 12 are provided with locking surfaces 19-20. These locking surfaces 19-20,

in the coupled condition of two of such floor panels 1, cooperate and prevent the

moving apart of the floor panels 1 in the direction H or at least counteract such

moving apart of the floor panels.

There, where the locking surfaces 19-20 cooperate in the coupled condition of two

of such floor panels 1, they define a tangent line R 1, which is situated vertically or

does not deviate more than 45 degrees from the vertical. In the example, the tangent

line R 1 is situated vertically.

The locking distance A , which is formed by the horizontal distance between a vertical

closing surface V 1 formed between two of such coupled floor panels 1 and a vertical

plane V2 through the middle of the zone over which the locking surfaces 19-20 make

contact in the coupled condition, is smaller than 1 cm, preferably smaller than 5 mm

and more preferably smaller than 3 mm.

The floor panel 1 also comprises a top layer 2 1 , which in this example is situated

above the second substrate layer 16. The top layer 2 1 further can be realized such

as described herein above in the introduction.

Figure 3 represents a variant of figure 2 , wherein similar parts or elements are

indicated by the same reference numerals and letters as in figure 2 .

As in figure 2 , the composed substrate 2 in figure 3 consists of two substrate layers

15-16, which can be realized as described herein above in the introduction.

The locking parts 13-14 are provided with locking surfaces 17-18, which there,

where they cooperate in the coupled condition of two of such floor panels 1, define

a tangent line R, which is horizontal or does not deviate more than 50 degrees from

the horizontal. In the example represented here, the tangent line R deviates

approximately 25 degrees from the horizontal.

There, where the locking surfaces 19-20 cooperate in the coupled condition of two

of such floor panels 1, they define a tangent line R 1, which is situated vertically or

does not deviate more than 45 degrees from the vertical. In the example, the tangent

line R 1 is situated vertically.



The locking distance A is smaller than 1 cm, preferably smaller than 5 mm and more

preferably smaller than 3 mm.

Contrary to what is shown in figure 2 , in figure 3 the locking surfaces 17-1 8 , however,

are situated in the second substrate layer 16. However, they are situated closer to

the upper side of the first substrate layer 15 than to the lower side of the first

substrate layer 15 .

As represented in figure 1, the floor panel 1 is rectangular and here more particularly

oblong. Apart from the pair of opposite edges 3-4, which forms the pair of short sides

of the floor panel 1, the floor panel 1 also comprises a pair of opposite edges 22-23,

which forms the pair of long edges of the floor panel 1.

The pair of opposite edges 22-23 also comprises coupling parts 24-25.

Figure 4 represents a cross-section according to line IV-IV in figure 1, however, in

the coupled condition of two of such floor panels 1.

The coupling parts 24-25 allow effecting a locking in a direction H perpendicular to

the respective edges 22-23 and in the plane of the coupled floor panels 1, as well

as effecting a locking in a direction V perpendicular to the plane of the coupled floor

panels 1.

The coupling parts 24-25 are configured such that they allow coupling two of such

floor panels 1 by means of a turning movement W.

The coupling parts 24-25 are manufactured substantially from the material of the

composed substrate 2 and are made in one piece therewith.

The coupling parts 24-25 substantially are made as a tongue 26 and a groove 27,

which are provided with locking parts 28-29. These locking parts 28-29 prevent the

moving apart of the coupled floor panels 1 according to the direction H or at least

counteract such moving apart of the floor panels 1.

Figure 5 represents how the floor panels 1 of figure 1 can be coupled by means of

the so-called "fold-down" technique. In the figure, a partially finished floor covering



is shown with amongst others a row of already installed floor panels 1A and a row

with the already installed floor panel 1B. The floor panel 1C is to be installed in the

row of the floor panel B and thus must be coupled to the floor panels 1A and 1B.

More particularly, the floor panel 1C must be coupled with its long edge 22 to the

long edges 23 of the floor panels 1A , and must be coupled with its short edge 3 to

the short edge 4 of the floor panel 1B.

The fold-down movement is performed by turning the floor panel 1C, from an inclined

position with its tongue 26 already partially introduced in the groove 27 of the floor

panels 1A, downward according to a movement W. With this movement, the long

edges 22-23 are coupled to each other and at the same time the short edges 3-4

are coupled by the downward movement M which is associated with the turning

movement W. Thus, in other words, in one and the same movement W the floor

panel 1, at its long edge 22 as well as at its short edge 3 , is coupled to the already

installed floor panels 1A-1B.

The present invention is in no way limited to the herein above-described

embodiments, on the contrary, such floor panels can be realized according to

various variants, without exceeding the scope of the present invention.



Claims.

1.- Floor panel for forming a floor covering, wherein this floor panel (1)

comprises a composed substrate (2); wherein said floor panel (1) comprises

coupling parts (5-6) on at least two opposite edges (3-4), which coupling parts (5-6)

allow that two of such floor panels (1) can be coupled to each other by means of a

downward movement (M) of one floor panel (1) in respect to the other floor panel

(1); wherein these coupling parts (5-6), in the coupled condition of two of such floor

panels (1), form a first locking system which effects a locking in a first direction (H)

in the plane of the floor panels (1) and perpendicular to said edges (3-4), as well as

form a second locking system which effects a locking in a second direction (V)

transverse to the plane of the floor panels (1); wherein the first locking system is

formed at least of an upward-directed lower hook-shaped part (7) which is situated

on one (4) of said two opposite edges (3-4), as well as a downward-directed upper

hook-shaped part (8) which is situated on the other, opposite edge (3) of said two

opposite edges, which hook-shaped parts (7-8) can be engaged behind each other

by means of said downward movement (M); wherein the lower hook-shaped part (7)

consists of a lip (9) with an upward-directed locking element ( 10), whereas the upper

hook-shaped part (8) consists of a lip ( 1 1) with a downward-directed locking element

(12); wherein the second locking system comprises locking parts (13-14), which

respectively are situated in the proximity of the proximal extremity of the lower hook-

shaped part (7) and the distal extremity of the upper hook-shaped part (8);

wherein said composed substrate (2) consists at least of two substrate layers

(15-16), to wit a synthetic material-based first substrate layer (15) and a second

substrate layer (16) situated preferably directly there above, which second substrate

layer (16) has a thickness (D1) of at least 0.5 mm, preferably at least 1 mm; wherein

the density of the first substrate layer (15) differs from the density of the second

substrate layer (16), and preferably the second substrate layer (16) has a higher

density than the first substrate layer (15);

wherein said locking parts (13-14) are provided with locking surfaces (17-

18), which, there, where they cooperate in the coupled condition of two of such floor

panels (1), define a tangent line (R) which is horizontal or does not deviate more

than 50 degrees from the horizontal; and wherein said locking surfaces (17-18) are

situated closer to the upper side of the first substrate layer (15) than to the lower



side of the first substrate layer (15), irrespective whether these are situated in or not

in said second substrate layer (16).

2.- Floor panel for forming a floor covering, wherein this floor panel (1)

comprises a composed substrate (2); wherein said floor panel comprises coupling

parts (5-6) on at least two opposite edges (3-4), which coupling parts (5-6) allow that

two of such floor panels ( 1) can be coupled to each other by means of a downward

movement (M) of one floor panel (1) in respect to the other floor panel (1); wherein

these coupling parts (5-6), in the coupled condition of two of such floor panels (1),

form a first locking system which effects a locking in a first direction (H) in the plane

of the floor panels (1) and perpendicular to said edges (3-4), as well as form a

second locking system which effects a locking in a second direction (V) transverse

to the plane of the floor panels (1); wherein the first locking system is formed at least

of an upward-directed lower hook-shaped part (7) which is situated on one (4) of

said two opposite edges (3-4), as well as a downward-directed upper hook-shaped

part (8) which is situated on the other, opposite edge (3) of said two opposite edges

(3-4), which hook-shaped parts (7-8) can be engaged behind each other by means

of said downward movement (M); wherein the lower hook-shaped part (7) consists

of a lip (9) with an upward-directed locking element (10), whereas the upper hook-

shaped part (8) consists of a lip ( 1 1) with a downward -directed locking element (12);

wherein the second locking system comprises locking parts (13-14), which

respectively are situated in the proximity of the proximal extremity of the lower hook-

shaped part (7) and the distal extremity of the upper hook-shaped part (8);

wherein said composed substrate (2) consists at least of two substrate layers

(15-16), to wit a synthetic material-based first substrate layer (15) and a second

substrate layer (16) situated preferably directly there above, which second substrate

layer (16) has a thickness (D1) of at least 0.5 mm, preferably at least 1 mm; wherein

the first substrate layer (15) is foamed and preferably is of the closed cell-type and

still more preferably is of the so-called hard foam type, and preferably the second

substrate layer (16) is not foamed or is less foamed than the first substrate layer

(15);

wherein said locking parts (13-14) are provided with locking surfaces (17-

18), which, there, where they cooperate in the coupled condition of two of such floor

panels (1), define a tangent line (R) which is horizontal or does not deviate more

than 50 degrees from the horizontal; and wherein said locking surfaces (17-18) are



situated closer to the upper side of the first substrate layer (15) than to the lower

side of the first substrate layer (15), irrespective whether these are situated in or not

in said second substrate layer (16).

3.- Floor panel according to claim 2 , characterized in that said first substrate

layer (15) is foamed gradually, wherein the degree of foaming increases in

downward or in upward direction.

4.- Floor panel for forming a floor covering, wherein this floor panel (1)

comprises a composed substrate (2); wherein said floor panel (1) comprises

coupling parts (5-6) on at least two opposite edges (3-4), which coupling parts (5-6)

allow that two of such floor panels (1) can be coupled to each other by means of a

downward movement (M) of one floor panel (1) in respect to the other floor panel

(1); wherein these coupling parts (5-6), in the coupled condition of two of such floor

panels (1), form a first locking system which effects a locking in a first direction (H)

in the plane of the floor panels (1) and perpendicular to said edges (3-4), as well as

form a second locking system which effects a locking in a second direction (V)

transverse to the plane of the floor panels (1); wherein the first locking system is

formed at least of an upward-directed lower hook-shaped part (7) which is situated

on one (4) of said two opposite edges (3-4), as well as a downward-directed upper

hook-shaped part (8) which is situated on the other, opposite edge (3) of said two

opposite edges (3-4), which hook-shaped parts (7-8) can be engaged behind each

other by means of said downward movement (M); wherein the lower hook-shaped

part (7) consists of a lip (9) with an upward-directed locking element (10), whereas

the upper hook-shaped part (8) consists of a lip ( 1 1) with a downward-directed

locking element (12); wherein the second locking system comprises locking parts

(13-14), which respectively are situated in the proximity of the proximal extremity of

the lower hook-shaped part (7) and the distal extremity of the upper hook-shaped

part (8);

wherein said composed substrate (2) consists at least of two substrate layers

(15-16), to wit a first synthetic material-based substrate layer (15) and a second

substrate layer (16) situated preferably directly there above, which second substrate

layer (16) has a thickness (D1) of at least 0.5 mm, preferably at least 1 mm; wherein

the first substrate layer (15) is extruded;



wherein said locking parts (13-14) are provided with locking surfaces (17-

18), which, there, where they cooperate in the coupled condition of two of such floor

panels (1), define a tangent line (R) which is horizontal or does not deviate more

than 50 degrees from the horizontal; and wherein said locking surfaces (17-18) are

situated closer to the upper side of the first substrate layer (15) than to the lower

side of the first substrate layer (15), irrespective whether these are situated in or not

in said second substrate layer (16).

5.- Floor panel for forming a floor covering, wherein this floor panel (1)

comprises a composed substrate (2); wherein said floor panel (1) comprises

coupling parts (5-6) on at least two opposite edges (3-4), which coupling parts (5-6)

allow that two of such floor panels (1) can be coupled to each other by means of a

downward movement (M) of one floor panel (1) in respect to the other floor panel

(1); wherein these coupling parts (5-6), in the coupled condition of two of such floor

panels (1), form a first locking system which effects a locking in a first direction (H)

in the plane of the floor panels (1) and perpendicular to said edges (3-4), as well as

form a second locking system which effects a locking in a second direction (V)

transverse to the plane of the floor panels (1); wherein the first locking system is

formed at least of an upward-directed lower hook-shaped part (7) which is situated

on one (4) of said two opposite edges (3-4), as well as a downward-directed upper

hook-shaped part (8) which is situated on the other, opposite edge (3) of said two

opposite edges (3-4), which hook-shaped parts (7-8) can be engaged behind each

other by means of said downward movement (M); wherein the lower hook-shaped

part (7) consists of a lip (9) with an upward-directed locking element (10), whereas

the upper hook-shaped part (8) consists of a lip ( 1 1) with a downward-directed

locking element (12); wherein the second locking system comprises locking parts

(13-14), which respectively are situated in the proximity of the proximal extremity of

the lower hook-shaped part (7) and the distal extremity of the upper hook-shaped

part (8);

wherein said composed substrate (2) consists at least of two substrate layers

(15-16), to wit a first synthetic material-based substrate layer (15) and a second

substrate layer (16) situated preferably directly there above, which second substrate

layer (16) has a thickness of at least 0.5 mm, preferably at least 1 mm; wherein both

substrate layers (15-16) are glued to each other, preferably by means of a

waterproof glue;



wherein said locking parts (13-14) are provided with locking surfaces (17-

18), which, there, where they cooperate in the coupled condition of two of such floor

panels (1), define a tangent line (R) which is horizontal or does not deviate more

than 50 degrees from the horizontal; and wherein said locking surfaces (17-18) are

situated closer to the upper side of the first substrate layer (15) than to the lower

side of the first substrate layer ( 15), irrespective whether these are situated in or not

in said second substrate layer (16).

6.- Floor panel for forming a floor covering, wherein this floor panel (1)

comprises a composed substrate (2); wherein said floor panel (1) comprises

coupling parts (5-6) on at least two opposite edges (3-4), which coupling parts (5-6)

allow that two of such floor panels (1) can be coupled to each other by means of a

downward movement (M) of one floor panel (1) in respect to the other floor panel

(1); wherein these coupling parts (5-6), in the coupled condition of two of such floor

panels (1), form a first locking system which effects a locking in a first direction (H)

in the plane of the floor panels (1) and perpendicular to said edges (3-4), as well as

form a second locking system which effects a locking in a second direction (V)

transverse to the plane of the floor panels (1); wherein the first locking system is

formed at least of an upward-directed lower hook-shaped part (7) which is situated

on one (4) of said two opposite edges (3-4), as well as a downward-directed upper

hook-shaped part (8) which is situated on the other, opposite edge (3) of said two

opposite edges (3-4), which hook-shaped parts (7-8) can be engaged behind each

other by means of said downward movement (M); wherein the lower hook-shaped

part (7) consists of a lip (9) with an upward-directed locking element (10), whereas

the upper hook-shaped part (8) consists of a lip ( 11) with a downward-directed

locking element (12); wherein the second locking system comprises locking parts

(13-14), which respectively are situated in the proximity of the proximal extremity of

the lower hook-shaped part (7) and the distal extremity of the upper hook-shaped

part (8);

wherein said composed substrate (2) consists at least of two substrate layers

(15-16), to wit a first synthetic material-based substrate layer (15) and a second

substrate layer (16) situated preferably directly there above, which second substrate

layer (16) has a thickness (D1) of at least 0.5 mm, preferably at least 1 mm; wherein

these substrate layers (15-16) are realized according to any of the following

possibilities or according to a combination thereof:



- the density of the first substrate layer ( 15) is different from the density of the

second substrate layer (16), and preferably the second substrate layer (16)

has a higher density than the first substrate layer (15);

- the first substrate layer (15) is foamed and preferably is of the closed cell-

type and still more preferably of the so-called hard foam-type, and preferably

the second substrate layer (16) is not foamed or is less foamed than the first

substrate layer (15);

- the first substrate layer (15) is extruded;

both substrate layers (15-16) are glued to each other, preferably by means

of a waterproof glue;

wherein said locking parts (13-14) are provided with locking surfaces (17-18),

which, there, where they cooperate in the coupled condition of two of such floor

panels (1), define a tangent line (R) which is horizontal or does not deviate more

than 50 degrees from the horizontal; wherein said locking surfaces (17-18) are at

least partially situated in the first substrate layer (15), and preferably are situated

therein entirely; wherein said upward-directed locking element (10) and said

downward-directed locking element (12) each are provided with a locking surface

(19-20), which locking surfaces (19-20), in the coupled condition of two of such floor

panels (1), cooperate; and wherein the locking distance (A) is smaller than 1 cm and

preferably smaller than 5 mm and still more preferably smaller than 3 mm, which

locking distance (A) is formed by the horizontal distance between a vertical closing

plane (V1 ) formed between two of such floor panels ( 1) in the coupled condition, and

a vertical plane (V2) through the middle of the zone over which said locking surfaces

(19-20) of the locking elements (10 and 12) contact each other in the coupled

condition.

7.- Floor panel for forming a floor covering, wherein this floor panel (1)

comprises a composed substrate (2); wherein said floor panel (1) comprises

coupling parts (5-6) on at least two opposite edges (3-4), which coupling parts (5-6)

allow that two of such floor panels (1) can be coupled to each other by means of a

downward movement (M) of one floor panel (1) in respect to the other floor panel

(1); wherein these coupling parts (5-6), in the coupled condition of two of such floor

panels (1), form a first locking system which effects a locking in a first direction (H)

in the plane of the floor panels (1) and perpendicular to said edges (3-4), as well as

form a second locking system which effects a locking in a second direction (V)

transverse to the plane of the floor panels (1); wherein the first locking system is



formed at least of an upward-directed lower hook-shaped part (7) which is situated

on one (4) of said two opposite edges (3-4), as well as a downward-directed upper

hook-shaped part (8) which is situated on the other, opposite edge (3) of said two

opposite edges (3-4), which hook-shaped parts (7-8) can be engaged behind each

other by means of said downward movement (M) ; wherein the lower hook-shaped

part (7) consists of a lip (9) with an upward-directed locking element ( 10), whereas

the upper hook-shaped part (8) consists of a lip ( 1 1) with a downward-directed

locking element ( 12); wherein the second locking system comprises locking parts

( 13-1 4), which respectively are situated in the proximity of the proximal extremity of

the lower hook-shaped part (7) and the distal extremity of the upper hook-shaped

part (8);

wherein said composed substrate (2) consists at least of two substrate layers

( 15-1 6), to wit a first synthetic material-based substrate layer ( 15) and a second

substrate layer ( 16) situated preferably directly there above, which second substrate

layer ( 16) has a thickness of at least 0.5 mm, preferably at least 1 mm; wherein

these substrate layers ( 15-1 6) are realized according to any of the following

possibilities or according to a combination thereof:

- the density of the first substrate layer ( 15) is different from the density of the

second substrate layer ( 16), and preferably the second substrate layer ( 16)

has a higher density than the first substrate layer ( 15);

- the first substrate layer ( 15) is foamed and preferably is of the closed cell-

type and still more preferably of the so-called hard foam-type, and preferably

the second substrate layer ( 16) is not foamed or is less foamed than the first

substrate layer ( 15);

- the first substrate layer ( 15) is extruded;

both substrate layers ( 15-1 6) are glued to each other, preferably by means

of a waterproof glue;

wherein said locking parts ( 13-1 4) are provided with locking surfaces ( 17-1 8),

which, there, where they cooperate in the coupled condition of two of such floor

panels ( 1) , define a tangent line (R) which is horizontal or does not deviate more

than 50 degrees from the horizontal; and wherein said locking surfaces ( 17-1 8) are

at least partially situated in the second substrate layer ( 16), and preferably are

situated therein entirely.



8 .- Floor panel according to any of the preceding claims, characterized in that

said first substrate layer (15) comprises at least a thermoplastic material.

9 .- Floor panel according to any of the preceding claims, characterized in that

said first substrate layer (15) is at least made on the basis of polyvinyl chloride,

polyethylene, polyurethane or polypropylene or a combination of the above.

10. - Floor panel according to any of the preceding claims, characterized in that

said first substrate layer (15) is a filled synthetic material composite, wherein this

filling preferably consists of any, or a combination, of the following materials:

bamboo, cork and/or wood, and more particularly any or a combination of said

materials in the form of fibers and/or dust.

11.- Floor panel according to claim 10, characterized in that said first substrate

layer (15) is foamed.

12.- Floor panel according to claim 11, characterized in that said first substrate

layer (15) is of the closed cell-type.

13.- Floor panel according to any of the preceding claims, characterized in that

said first substrate layer (15) comprises one or more plasticizers.

14. - Floor panel according to any of the preceding claims, characterized in that

said first substrate layer (15) comprises fillers, such as chalk and/or limestone.

15. - Floor panel according to any of the preceding claims, characterized in that

said first substrate layer (15) is provided with at least one reinforcement layer,

preferably of glass fiber or the like.

16.- Floor panel according to any of the preceding claims, characterized in that

said first substrate layer (15) has a thickness (D2) of at least 3 mm, preferably at

least 4 mm, and still more preferably at least 5 mm.

17.- Floor panel according to any of the preceding claims, characterized in that

said first and/or second substrate layer (15 and/or 16) is realized water-resistant.



18. - Floor panel according to any of the preceding claims, characterized in that

said second substrate layer (16) is based on synthetic material.

19. - Floor panel according to claim 18, characterized in that said second

substrate layer (16) comprises at least a thermoplastic material, which preferably is

of the soft type.

20. - Floor panel according to claim 18 or 19, characterized in that said second

substrate layer (16) is made at least on the basis of vinyl, such as polyvinyl chloride,

more particularly soft polyvinyl chloride, polyethylene, more particularly soft

polyethylene, polyurethane, polypropylene, or a combination of the above.

2 1.- Floor panel according to any of the preceding claims, characterized in that

said second substrate layer (16) substantially consists of one or of a combination of

the following materials: veneer, rubber, linoleum or any material, more particularly

cork, bamboo or veneer, coated by vinyl or resin.

22. - Floor panel according to any of the preceding claims, characterized in that

said second substrate layer (16) comprises one or more plasticizers.

23. - Floor panel according to any of the preceding claims, characterized in that

said second substrate layer (16) comprises fillers, such as chalk and/or limestone.

24. - Floor panel according to any of the preceding claims, characterized in that

said second substrate layer (16) is provided with at least one reinforcement layer,

preferably of glass fiber or the like.

25. - Floor panel according to any of the preceding claims, characterized in that

the floor panel (1) comprises a backing layer, which preferably is located directly

underneath the first substrate layer (15), which backing layer shows one or a

combination of the following characteristics:

the backing layer consists of a thermoplastic synthetic material layer and/or

of a hot-melt glue;

the backing layer is made on the basis of one or more of the following

materials: cork, rubber and/or foam.



26. - Floor panel according to any of the preceding claims, characterized in that

the floor panel (1) comprises a top layer (21), whether or not consisting of a plurality

of layers, which top layer is situated preferably directly above the second substrate

layer (16), and/or that the second substrate layer (16) is provided with a backing

layer on the lower side of this second substrate layer (16) .

27. - Floor panel according to claim 26, characterized in that said top layer (21)

comprises one or a combination of the following characteristics:

the top layer (21) comprises at least a decorative layer, preferably in the form

of a print, preferably provided on a foil or film;

the top layer (21) comprises at least a translucent or transparent wear layer.

28.- Floor panel according to any of the preceding claims, characterized in that

the floor panel (1) has a thickness (T) which is smaller than 10 mm, still better in the

order of magnitude of 8 mm, or possibly thinner.

29. - Floor panel according to any of the preceding claims, characterized in that

the composed substrate (2) substantially is realized massive.

30.- Floor panel according to any of the preceding claims, characterized in that

said downward-directed locking element (12) substantially is realized massive.

3 1 .- Floor panel according to any of the preceding claims, characterized in that

said upward-directed locking element (10) substantially is realized massive.

32.- Floor panel according to any of the preceding claims, characterized in that

said upward-directed locking element (10) and said downward-directed locking

element (12) each are provided with a locking surface (19-20), which locking

surfaces (19-20), in the coupled condition of two of such floor panels (1), cooperate.

33. - Floor panel according to claim 32, characterized in that said locking surfaces

(19-20) of the locking elements (10 and 12), there, where they cooperate in the

coupled condition of two of such floor panels (1), define a tangent line (R1) which is

situated vertically or does not deviate more than 45 degrees from the vertical.

34. - Floor panel according to any of the preceding claims, characterized in that

the proximal extremity of the upper hook-shaped part (8) is free from locking parts.



35.- Floor panel according to any of the preceding claims, characterized in that

the distal extremity of the lower hook-shaped part (7) is free from locking parts.

36.- Floor panel according to any of the preceding claims, characterized in that

said locking parts (13-14) are realized as parts which engage behind each other

during said downward movement (M) by means of snap action, wherein at least

these locking parts ( 3-14) preferably are realized in one piece in the material of the

composed substrate (2).

37. - Floor panel according to any of the preceding claims, characterized in that

said coupling parts (5-6) substantially are realized in the material of the floor panel

(1) itself, and more particularly are realized in said composed substrate (2), and

preferably are realized herewith entirely in one piece.

38. - Floor panel according to any of the preceding claims, characterized in that

the floor panel (1) is rectangular, either oblong or square, wherein said two opposite

edges (3-4) form a first pair of opposite edges (3-4) and apart therefrom the floor

panel (1) comprises a second pair of opposite edges (22-23); that the second pair

of opposite edges (22-23) also comprises coupling parts (24-25), which coupling

parts (24-25) allow a locking in a first direction (H) perpendicular to the respective

edges (22-23) and in the plane of the floor panel (1), as well as in a second direction

(V) perpendicular to the plane of the floor panel (1).

39.- Floor panel according to claim 38, characterized in that the coupling parts

(24-25) on the second pair of opposite edges (22-23) are configured such that two

of such floor panels (1) can be coupled at this second pair of opposite edges (22-

23) by means of a turning movement (W) of one floor panel (1) in respect to the

other floor panel (1), in such a manner that a plurality of such floor panels (1) can

be coupled by means of a so-called "fold-down" technique.

40.- Floor panel according to claim 38 or 39, characterized in that said coupling

parts (24-25) on the second pair of opposite edges (22-23) are realized substantially

in the material of the floor panel (1) itself and more particularly in said composed

substrate (2), and preferably are realized entirely in one piece therewith.



4 1.- Floor panel according to any of the claims 38 to 40, characterized in that the

floor panel (1) is oblong rectangular and that the first pair of opposite edges (3-4)

forms the short sides of the floor panel ( ) and that the second pair of opposite edges

(22-23) forms the long sides of the floor panel (1).

42. - Floor panel according to any of the claims 38 to 40, characterized in that the

floor panel (1) is oblong rectangular and that the first pair of opposite edges (3-4)

forms the long sides of the floor panel ( 1) and that the second pair of opposite edges

(22-23) forms the short sides of the floor panel (1).
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