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1. 

FLOOR COVERING, FLOOR ELEMENT AND 
METHOD FOR MANUFACTURING FLOOR 

ELEMENTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of U.S. application Ser. 
No. 15/151,106, which is a continuation of U.S. application 
Ser. No. 14/672,444 filed Mar. 30, 2015, now U.S. Pat. No. 
9.366,037, which is a continuation of U.S. application Ser. 
No. 12/303,044 filed Dec. 1, 2008, now U.S. Pat. No. 
8,991,055. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a floor covering, to a floor 

element with which Such floor covering can be composed, as 
well as to a method for manufacturing floor elements. 

2. Related Art 
Amongst others, the invention relates to floor elements 

comprising a Substrate and a top layer, or to floor coverings 
composed of such floor elements. Herein, this may relate to 
the type of floor elements known from the DE 203 10959 
U1, the substrate of which is composed of laths, which 
substantially consist of softwood and wherein the top layer 
thereof consists of wood, such as floor elements with a top 
layer of veneer or with a wooden top layer with a thickness 
between 1 and 15 millimeters. However, the invention is not 
restricted to the above-mentioned type of floor elements, but 
on the contrary also may relate to laminate floor panels 
having a top layer based on synthetic material, or to still 
other types of floor elements, for example, floor elements 
comprising a decorative element of natural stone, baked 
stone or ceramics, such as, for example, those known from 
the EP 1 441 086. 

It is known that such floor elements may be applied for 
forming a floating floor covering. Herein, these floor ele 
ments or floor panels, when being installed, are coupled at 
their edges, either by means of a conventional tongue and 
groove connection, wherein they possibly are glued into 
each other, or by means of mechanical coupling parts and 
locking parts providing, for example, in horizontal as well as 
in vertical directions for a locking of the floor elements, for 
example, Such as described in the international patent appli 
cation WO 97/47834. 

SUMMARY OF THE DISCLOSURE 

In general, the present invention, according to all of its 
aspects, aims at a floor covering or floor elements having, 
allowing, respectively, a better and/or sturdier and/or sim 
pler to manufacture coupling among adjacent floor elements 
in a floor covering. 

According to its first aspect, the invention relates to a floor 
covering of the kind consisting of floor elements, which, at 
least at a first pair of two opposite sides, comprise coupling 
parts, which Substantially are performed as a male coupling 
part and a female coupling part, which are provided with 
vertically active locking portions, which, when the coupling 
parts of two of such floor elements cooperate with each 
other, effect a locking in Vertical direction, perpendicular to 
the plane of the floor elements, and also are provided with 
horizontally active locking portions, which, when the cou 
pling parts of two of such floor elements cooperate with each 
other, effect a locking in horizontal direction, perpendicular 
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2 
to the respective sides and in the plane of the floor covering, 
wherein said coupling parts are of the type allowing that two 
of such floor elements can be connected to each other at said 
sides by pushing one of these floor elements with the 
associated male coupling part, by means of a downward 
movement, home into the female coupling part of the other 
floor element. In English, a connection by means of Such 
downward movement is better known by the denomination 
of “push-lock”. 

Coupling parts with associated locking portions allowing 
to mutually connect floor elements by bringing them 
towards each other by means of a downward movement are 
known, amongst others, from DE 10 2004 012 582 A1. A 
floor covering composed of floor elements with Such cou 
pling parts and locking portions, however, shows a limited 
strength of the locking, in particular of the locking in vertical 
direction, and has a relatively high risk of the coupling 
coming loose, even with a normal use of the floor covering. 
From WO 01/986.04 and DE 101 38 285, it is known to 

implement the male coupling part of Such floor elements 
with a vertical active locking portion in the form of a 
bendable lip-shaped portion, which elastically bends during 
the downward coupling movement and thereby performs a 
turning movement in order to spring back at the end of the 
coupling action and to get seated in an undercut of the 
female coupling part. However, the embodiments known 
from these documents still show a number of disadvantages. 
The embodiment of WO 01/98604, for example, shows the 
disadvantage that the male coupling part is made in a 
V-shape, such that the bendable lip-shaped portion is Sup 
ported in a relatively weak manner and the locking shows a 
limited strength. Under the influence of a vertical pressure 
load onto the connection, for example, when walking 
thereon, a V-shaped coupling part may deform and a height 
difference may develop between two adjacent floor panels: 
under the influence of a horizontal tension load, for example, 
when the floor elements crimp in dry periods, a V-shaped 
male coupling part also may deform and there is an 
increased risk that a gap forms between two adjacent floor 
panels. In both patent documents, WO 01/98604 and DE 101 
38 285, the bendable lip-shaped portion moreover is imple 
mented on a separate edge portion, which is integrated into 
the substrate of the floor panels in a relatively weak manner. 

Other examples of Such coupling parts and locking por 
tions are known from WO 2005/054599 and EP 1 650 375. 
Here, too, use is made of a deformable portion, however, not 
of a bendable lip-shaped portion, for the vertically active 
locking portion. The deformable portion known from this 
document is made, as a whole, as a movable insert, which, 
during the downward coupling movement, is intended to 
perform a translation movement in its seat. This requirement 
concurrently effects that this deformable portion or this 
insert is integrated in the substrate of the respective floor 
elements in a weak manner. Moreover, due to the translation 
movement forces may occur having a splitting effect onto 
the substrate of the floor element, whereby in such floor 
element, in particular when coupling it repeatedly, the 
strength of the coupling may be lost. 
With the intention of restricting, amongst others, the risk 

of said coming loose or providing, in general, a better 
coupling among floor elements in a floor covering, wherein 
preferably at least one of the above-mentioned prior art 
problems is solved, the present invention relates to a floor 
covering of the above-mentioned kind, with as a character 
istic that the male coupling part has a downwardly directed 
recess dividing this coupling part into, on the one hand, an 
upwardly directed bendable lip-shaped first portion func 
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tioning as one of said vertically active locking portions, and, 
on the other hand, a more massive second portion, wherein 
these portions are made in one piece of one and the same 
material. 

Preferably, the more massive second portion shows a full 
structure over the majority of its height, and preferably over 
its entire height, however, it is not excluded that this more 
massive second portion comprises a hollow structure, 
wherein this hollow structure then preferably is constructed 
Such that the second portion is acting more massive, in other 
words, Sturdier, than the first portion, Such that the second 
portion, when being coupled by means of the above-men 
tioned downward movement, preferably is deformed hardly 
or not at all. 

Preferably, the more massive portion, over the majority of 
its height, viewed in a horizontal cross-section, has a thick 
ness that is larger than the thickness of the first portion, both 
thicknesses being measured in the same horizontal cross 
section. Even better, the second portion, over the majority of 
its height, is at least two times thicker than the first portion. 
It is noted that in order to determine the respective thick 
nesses, internal cavities as a result of a possible hollow 
structure in the respective portions must be regarded as 
massive and thus must be factored in entirely in order to 
determine the thickness, as long as the second portion, as 
aforementioned, is acting more massive than the first lip 
shaped portion. 
By embodiments according to the first aspect, it is 

obtained, on the one hand, that the first portion is sufficiently 
flexible in order to perform the coupling action by means of 
the downward movement, whereas, on the other hand, it is 
obtained that this first portion is suspended on a sufficiently 
sturdy base, such that it will be substantially only the first 
portion, which, during and/or after coupling, is exposed to a 
bending or turning movement. According to the character 
istics of the first aspect, the male coupling part clearly is not 
V-shaped and the above-mentioned risks and disadvantages 
brought about by a V-shaped coupling part are limited. 

Preferably, the bendable lip-shaped first portion is 
designed Such that it can be bent or turned at least towards 
the second, more massive portion. With such embodiment, 
a coupling by means of a downward or Substantially vertical 
movement is easier to obtain. 
The aforementioned horizontally active locking portions 

preferably are formed by, on the one hand, an upright 
locking portion at the female coupling part, and, on the other 
hand, a locking portion on the male coupling part cooper 
ating therewith. Preferably, the horizontally active locking 
portion of the male coupling part forms part of the afore 
mentioned, more massive second portion and is this hori 
Zontally active locking portion made in one piece in the 
same material with the second, more massive portion. In 
Such case, a particularly accurate locking with a good 
strength of the connection may be obtained. 
The cooperation among two floor panels of the invention 

preferably shows at least one or a combination of two or 
more of the following three features: 
the feature that the cooperation of the vertically active 

locking portions consists at least in that, in the coupled 
condition of two of such floor elements, the bendable 
lip-shaped first portion, at its distal extremity, contacts a 
wall of the female coupling part; 

the feature that, in the coupled condition of two of such floor 
elements, the underside of the second more massive 
portion contacts a wall of the female coupling part; 

the feature that the cooperation of the horizontally active 
locking portions consists at least in that, in the coupled 
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4 
condition of two of such floor elements, the upright 
locking portion of the female coupling part contacts the 
horizontally active locking portion of the male coupling 
part. 
In the most preferred form of embodiment, the coopera 

tion among two floor elements shows all features mentioned 
herein above. This most preferred form of embodiment 
allows forming a floor covering according to the first aspect, 
with a high quality of the coupling of Such floor elements 
that has been obtained in this manner. 

It is clear that in the cooperation among two floor ele 
ments preferably also at least one contact is formed at the 
height of the upper edges of the respective floor elements. It 
is noted that the coupling parts preferably allow that after 
coupling, a play-free, or anyhow at least almost play-free, 
connection among two of Such floor elements is obtained. 

According to an important form of embodiment, the floor 
elements, at the side comprising the aforementioned male 
coupling part, are provided with a separate edge portion, in 
which the aforementioned first portion and the aforemen 
tioned second portion are made in one piece. 

According to said first aspect of the invention, as well as 
according to all the following aspects of the invention, in 
which a separate edge portion is mentioned, by Such “sepa 
rate edge portion' is meant that the edge portion is provided 
separately, with the intention of performing at least the 
coupling function, and that the floor element, globally seen, 
Substantially is constructed of other portions or other mate 
rial than the aforementioned separate edge portion. It is 
noted that Such separate edge portion may be designed as a 
separate portion, which, for example, is or can be mechani 
cally connected to the actual floor panel, as well as can be 
designed as a portion, which industrially is fixedly con 
nected to the actual floor panel at least by means of another 
connection technique. Such as by means of adhering or by 
integration into a possible substrate of the floor element. 
By providing Such edge portion, the material of this edge 

portion can be entirely adapted to its desired function, for 
example, amongst others, that of coupling, whereas the 
remaining portions of the floor element can be made of the 
materials being usual for the respective type of floor panel. 
The fact that the second portion is more massive in this case 
allows obtaining a better integration of the separate edge 
portion with the floor element. 

According to an example of this important form of 
embodiment, the aforementioned separate edge portion may 
be realized as an insert, meaning that it has been provided in 
or at the floor panel as one fixed whole. Herein, it is possible 
that the aforementioned edge portion, insert, respectively, 
forms the entire respective side of the floor element, pref 
erably with the exception of a possible top layer and/or 
backing layer and/or other globally horizontal-extending 
layers, such as Sound-damping layers being, for example, of 
the type as known from WO 03/016655. It is also possible 
that such separate edge portion is provided at both of said 
first pair of opposite sides, wherein then preferably also the 
female coupling part is realized at least partially, and still 
better including the aforementioned vertically and horizon 
tally active locking portions, in the respective separate edge 
portion. 

In general, it is noted that synthetic material is particularly 
suited for forming the aforementioned material of which the 
first and second portions are made in one piece. Synthetic 
material allows realizing the first lip-shaped first portion 
with Small dimensions, while still retaining a Sufficient 
elastic bending ability thereof for the coupling action. Pref 
erably, this relates to a synthetic material on the basis of 
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polyurethane and/or on the basis of a fully reacted polyure 
thane/isocyanate composition. The application of such mate 
rials is particularly useful when the aforementioned material 
relates to the material of a separate edge portion, such as that 
of an insert or of a separate edge portion provided on the 
floor element in any manner. Synthetic material. Such as 
material on the basis of polyurethane and/or on the basis of 
a fully reacted polyurethane/isocyanate composition, is also 
extremely suitable for providing said separate edge portion 
by means of casting or injection molding at the floor 
element, wherein it is not excluded that, by the same casting 
process, also other portions are provided on and/or in the 
floor element. 

Said coupling parts and/or locking portions may be 
formed in any manner. So, for example, they may be formed 
as milled profiles, as extruded profiles, or by a combination 
of extrusion and a machining treatment, Such as milling or 
the like. When said coupling parts and locking portions are 
formed as milled profiles, it is preferred that the milling 
treatment takes place while the aforementioned material, in 
which the bendable lip-shaped first portion and the second 
portion are made in one piece, already is provided in or on 
the floor element, and even better, in order to obtain a high 
accuracy, in the same milling treatment at least also the 
upper edge of the respective side of the floor element is 
formed. By Such technique, higher precisions are obtained 
than by a technique, wherein an already formed profile is 
provided as an insert in the substrate of the floor elements. 
By “the same milling treatment, it is not necessarily 
intended that the upper edge is formed with the same milling 
tools, however, that the reference frame in which this milling 
treatment takes place is the same reference frame as the one 
in which the profiles are formed. 
When the aforementioned coupling parts and locking 

portions are formed as extruded profiles, use can also be 
made of the technique of co-extruding, wherein several 
synthetic materials together are extruded to one massive 
whole. 

According to the first aspect and the other aspects 
described hereafter, the floor elements of the present inven 
tion can be formed according to a plurality of possibilities. 

According to a first possibility, the aforementioned floor 
panels may be formed as floor panels with a substrate 
Substantially consisting of wood or wood-based materials, 
wherein then preferably a separate edge portion is provided 
at least at one side of the substrate, wherein said bendable 
first portion and the second, more massive portion are made 
in one piece. 

Examples of wood or wood based materials are spruce 
wood or other types of softwood, chipboard, fiberboard, 
MDF or HDF (Medium Density Fiberboard or High Density 
Fiberboard). In the case of materials such as spruce wood or 
other softwood, these materials preferably are present in the 
substrate in the form of adjacent-situated laths. 

According to said first possibility, the floor elements may 
relate to floor panels with a wooden top layer, Such as a top 
layer of veneer or of a layer of wood from 1 to 15 
millimeters, such as, for example, prefabricated parquet, 
wherein then preferably also a wooden backing layer is 
present at the bottom side of the floor panels. So, for 
example, may the respective floor panels be of the type that 
comprises a Substrate composed of adjacent-situated laths, 
wherein on this substrate a wooden top layer, whether or not 
composed of several parts, is provided, whereas a backing 
layer is provided against the bottom side of this substrate, 
said separate edge portion being formed by means of one of 
the aforementioned laths, to which aim this lath consists of 
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6 
a material, preferably a material containing synthetic mate 
rial, wherein this material differs from the material of which 
the majority of the other laths is made, wherein it is not 
excluded that the material of the majority of the other laths 
also may comprise synthetic material. Floor panels with a 
wooden top layer, the Substrate of which comprises wooden 
or wood-based portions, such as laths, are better known in 
English under the generic denomination “engineered wood'. 
When in such floor element, said backing layer is omitted 
and the floor element thus substantially consists of the 
Substrate, possibly constructed of said laths, and the wooden 
top layer, this relates to dual layer parquet, which is known 
better under the German denomination of “Zweischichtpar 
kett. 

According to the same first possibility, the respective floor 
panels may be of the type that comprises a Substrate and 
wherein the separate edge portion forms part of a material 
part situated in a groove-shaped recess in the edge of the 
substrate. Herein, this may relate, for example, to floor 
elements with a top layer on the basis of synthetic material, 
as it is the case, for example, with laminate flooring. In Such 
laminate flooring, the top layer of the floor panels may 
comprise carrier sheets immersed in resin or in Synthetic 
material, said sheets consisting, for example, of paper, 
wherein at least one of these carrier sheets shows a printed 
décor that is visible at the upper side of the floor panels and 
forms a so-called decorative layer. Preferably, with such 
floor panels also a backing layer on the basis of Such 
resin-impregnated carrier sheet is provided at the bottom 
side thereof. In laminate flooring, for the actual substrate 
preferably use is made of MDF or HDF. 
Of course, the floor element, according to this first pos 

sibility, also may relate to a floor element substantially 
consisting of a massive wooden floor panel, wherein then 
preferably a separate edge portion is provided at least at one 
side of this floor panel. 
As aforementioned, in the first possibility preferably use 

is made of a separate edge portion. With Such configuration, 
during the aforementioned bending or turning movement of 
the bendable lip-shaped first portion, a reduced or almost no 
splitting effect is exerted on the actual substrate of the floor 
element, which is particularly important for wood-based 
substrates, such as substrates of MDF or HDF. 

According to a second possibility, the aforementioned 
floor elements may be formed as tiles showing at least a 
decorative element of real ceramics, baked stone or natural 
stone. Herein, this may relate to floor elements of the type 
known from EP 1 441 086 or to any other floor element 
comprising a decorative element of real ceramics, baked 
stone or natural Stone. 

According to a second independent aspect, the invention 
also relates to a floor covering of the kind mentioned in 
relation to the first aspect, with the characteristic that the 
floor elements comprise a Substrate and a top layer, wherein 
the male coupling part is at least partially formed on a 
separate edge portion, preferably an insertion part, which is 
present in the Substrate at the respective side, and the male 
coupling part has a downwardly directed recess, said recess, 
dividing this coupling part into, on the one hand, bordering 
an upwardly directed bendable lip-shaped first portion at the 
male coupling part; that the separate edge portion comprises 
a basic portion with which this edge portion is seated at least 
partially in the actual floor panel, such that this basic portion, 
at the upper side as well as at the lower side, is bordered by 
the remaining material of the floor element; and that, seen in 
vertical section through the basic portion and the Surround 
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ing material, the basic portion extends over a distance being 
at least half of the thickness of the substrate. 

According to this second independent aspect, an 
improved integration of the separate edge portion, the insert, 
respectively, in the floor element is obtained. This may be of 
importance, for example, in the case that the respective 
coupling parts and/or locking portions in the separate edge 
portion or insert are realized as milled profiles, whereas the 
separate edge portion is already provided in or at the 
Substrate, as with Such treatment, forces are exerted onto the 
separate edge portion or insert, which forces might pull it out 
of its desired position in the substrate. Therefore, a good 
integration of the separate edge portion or the insert is 
important for achieving a good precision when forming the 
coupling parts and/or locking portions. 

Such good integration is also of importance in the case of 
the occurrence of a horizontal tension load on the connec 
tion. As aforementioned, such tension load may occur when 
the floor elements are subjected to crimping, for example, in 
dry periods. 

It is preferred that, viewed in said vertical cross-section, 
said distance is at least 60 percent, and still better at least 70 
percent, of the thickness of the substrate. Optimally, said 
distance, viewed in said vertical cross-section, is between 80 
and 100 percent of the thickness of the substrate. 

According to the second aspect, it is not necessary to 
make the separate edge portion of only one material. An 
important example of the second aspect relates to a floor 
element, the separate edge portion of which in fact is made 
in one piece, however, comprises various materials, such as 
this is the case, for example, with a separate edge portion 
made by co-extrusion. Such separate edge portion, for 
example, enables making said second portion Substantially 
of a less elastic material than the first portion, whereas they 
both are situated on the same separate edge portion. 

According to an important form of embodiment, a hori 
Zontally active coupling portion is situated at the male 
coupling part, said coupling portion also being situated in 
the separate edge portion, wherein said basic portion, in 
respect to the floor element, is situated more proximally than 
said horizontally active locking portion. Preferably, this 
relates to a horizontally active locking portion of the type 
that can cooperate with an upright horizontally active lock 
ing portion of the female coupling part. 

It is clear that this second aspect can be performed in a 
beneficial manner in combination with the characteristics of 
said first aspect and its preferred forms of embodiment. 

According to a third independent aspect, the present 
invention also relates to a floor covering of the kind dis 
cussed in the first aspect, with as a characteristic that at least 
one of both coupling parts, either the male coupling part or 
the female coupling part, has a recess that divides this 
coupling part into, on the one hand, an inwardly bendable 
lip-shaped first portion functioning as one of the aforemen 
tioned vertically active locking portions, and, on the other 
hand, a second portion, wherein the, in respect to the 
respective floor panel, proximal flank of the recess extends 
from the base of the recess towards the opening of the recess 
inclined towards the outer edge of the floor element. Pref 
erably, the in respect to the floor element distally-situated 
flank of the recess hereinforms a flank of said first portion. 

According to the third aspect, the recess is made such that, 
for bending or turning said first portion, a free space is 
obtained consisting at least partially of an undercut, whereby 
said first portion can bend or turn at least with its distal end, 
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8 
if this should be necessary, during coupling by means of a 
downward movement as far as underneath the top surface of 
the respective floor element. 

Said proximal flank may serve as a stop surface for the 
first portion, such that this latter does not lose its resiliency 
by bending or turning too far in the coupling process, or 
when performing the coupling process repeatedly, which is 
beneficial to the strength of the coupling. 

In a preferred form of embodiment, the turning point of 
the lip-shaped first portion, anyhow, at least in the not 
coupled condition, is situated vertically underneath the top 
surface of the respective floor panel, which exerts a benefi 
cial influence onto the coupling by means of a downward 
moVement. 

In the most important forms of embodiment of the third 
aspect, the coupling part forming said recess is the male 
coupling part. Herein, most beneficially said recess is 
directed downward, whereas the bendable lip-shaped first 
portion is directed upward. In Such case, it is desirable to 
provide for that the extension of said proximal flank of the 
recess extends farther than the upper edge of the respective 
floor element or just touches this upper edge. In this manner, 
it is obtained that the recess is simple to realize as a milled 
profile, as a recess with these features to be realized is better 
accessible to a milling tool. Moreover, that part of the 
lip-shaped first portion that, in not coupled condition, 
extends farther than the upper edge of the respective floor 
element can be kept limited, whereas still a sufficient bend 
ing or turning ability of the lip-shaped portion can be 
obtained. 
When, in other forms of embodiments, the coupling part 

having the recess is the female coupling part, said recess 
preferably is directed upward, whereas the bendable lip 
shaped first portion is directed downward. 

In respect to the degree of inclination of said proximal 
flank of the recess, an inclination forming an acute angle of 
10° with the vertical may suffice. However, preferably this 
relates to a larger angle, such as an angle of 30° or more, 
even if it is preferable to provide for this angle being smaller 
than 70°. 
Of course, the characteristics of the third aspect may also 

be of importance with a floor covering with the character 
istics of said first and/or second aspects. 

According to a fourth independent aspect, the present 
invention also relates to a floor covering of the kind men 
tioned in the first aspect, with as a characteristic that the floor 
elements comprise a wooden or wood-based actual Substrate 
and a top layer, wherein at least one of both coupling parts, 
either the male coupling part with its associated locking 
portions, or the female coupling part with its associated 
locking portions, are formed entirely on a separate edge 
portion of synthetic material, preferably an insert of syn 
thetic material, which is present in the substrate at the 
respective side, whereas the coupling part at the opposite 
side is formed at least partially, and preferably entirely, in 
the wooden or wood-based actual substrate. 

In a preferred form of embodiment of this fourth inde 
pendent aspect, it is the side having the male coupling part 
at which the coupling parts and locking portions are formed 
entirely on a separate edge portion or insert of synthetic 
material. 
The inventive idea of applying synthetic material at a side 

of a floor element offers improved possibilities for realizing 
coupling parts and locking portions allowing that two of 
such floor elements can be connected to each other by 
moving them towards each other by a downward movement. 
So, for example, may the bendable lip-shaped first portion 
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mentioned in the first, second and third aspects be performed 
with improved features such, that an improved coupling is 
obtained. Also, applying a separate edge portion of synthetic 
material. Such as a plastic insert, at the opposite sides as well 
may be redundant and may involve unnecessary costs and 5 
operations. Therefore, according to the fourth aspect, the 
coupling parts and locking portions at the opposite side are 
made at least partially, and preferably entirely, of an inex 
pensive and/or easy to process material. Such as wood or 
wood-based material. 10 

The use of synthetic material also allows applying cou 
pling parts and locking portions that are realized in another 
manner than milled profiles. Thus, for example, they may be 
realized as extruded profiles. This technique allows a very 
large constructional freedom. 15 

This fourth aspect is very useful when realized in com 
bination with the first, second and/or third aspects. Herein, 
it is clear that then preferably the side carrying the coupling 
part with the bendable lip-shaped first portion is entirely 
made of synthetic material, possibly with the exception of a 20 
top layer and/or backing layer present at the floor element. 

It is noted that the inventive idea of the invention dis 
closed by means of the fourth aspect, namely the application 
of a separate edge portion of synthetic material for realizing 
coupling parts and locking portions, may also find a broader 25 
application. The additional constructional freedom that can 
be obtained with Such a material also is advantageous with 
other kinds of floor coverings than those disclosed by means 
of the first to the fourth aspects. So, for example, may this 
idea also be of importance for floor coverings of which the 30 
floor elements are composed to a more complex laying 
pattern, such as a herringbone pattern. 
From WO 2004/063491 is known how more complex 

laying patterns, such as a herringbone pattern, can be 
realized by means of two kinds of floor elements, which 35 
differ from each other in that they are made in a mirrored 
manner, anyhow, at least in respect to the coupling parts and 
locking portions thereof. 
From WO 2005/098 163 moreover in the meantime is 

known how Such more complex laying pattern may also be 40 
realized with only one kind of floor elements. A precondition 
for being able to form more complex laying patterns. Such 
as a herringbone pattern with only one kind of floor ele 
ments, is that both sides of a first pair of opposite sides of 
a first floor element can cooperate with both sides of a 45 
second pair of opposite sides of a second floor element. As 
is evident from the forms of embodiment in WO 2005/ 
0981 63, this precondition rapidly leads to complex coupling 
profiles which are difficult to provide directly in the sub 
strate, in particular when this substrate is made of wood or 50 
wood-based material, such as MDF or HDF. 

According to its fifth independent aspect, the present 
invention relates to floor coverings that are composed of 
floor elements allowing the realization of more complex 
laying patterns, however, the coupling profiles of which are 55 
simpler to realize. To this aim, the present invention relates 
to a floor covering composed of floor elements with a first 
pair of opposite sides and a second pair of opposite long 
sides, wherein the floor elements, at the first pair of opposite 
sides as well as at the second pair of opposite sides, comprise 60 
coupling parts, wherein the coupling parts situated at the 
second pair of opposite sides Substantially are made as a 
male coupling part and a female coupling part and respec 
tively can cooperate with the female coupling part and the 
male coupling part of the second pair of opposite sides of an 65 
identical floor element, and wherein the coupling parts of 
both opposite sides of the first pair of sides are designed Such 

10 
that each of these coupling parts can cooperate with the male 
coupling part as well as with the female coupling part of the 
second pair of opposite sides of an identical second floor 
element, with as a characteristic that the coupling parts 
situated at the first pair of opposite sides of the floor 
elements are made at least partially, and preferably entirely, 
of a synthetic material. It is clear that the floor covering of 
the fifth aspect preferably is composed in a herringbone 
pattern. 

Preferably, the floor covering of the fifth aspect is com 
posed of rectangular oblong floor elements, wherein the 
short sides of these floor elements determine the aforemen 
tioned first pair of opposite sides and wherein the long sides 
of these floor elements determine the aforementioned second 
pair of opposite sides. 

According to an important form of embodiment of the 
fifth aspect, the floor elements comprise at least a Substrate, 
whether or not consisting of several parts, and a top layer, 
wherein the substrate substantially consists of wood or 
wood-based materials, and the coupling parts situated at the 
aforementioned second pair of opposite sides of the floor 
elements are integrally formed in this wood or wood-based 
material, whereas the coupling parts situated at both sides of 
the aforementioned first pair of opposite sides of the floor 
elements are formed in separate plastic edge parts, which 
latter are provided at the respective sides of the floor 
elements. 

Said male coupling part and female coupling part can be 
provided with vertically active and horizontally active lock 
ing portions, such that, in the aforementioned cooperation of 
the second pair of sides of two identical floor elements, a 
mutual locking is present in vertical direction, by means of 
the vertically active locking portions, as well as in horizontal 
direction, by means of the horizontally active locking por 
tions. The coupling parts situated at both sides of the first 
pair of opposite sides of a floor element can also be provided 
with vertically active and horizontally active locking por 
tions, such that in the aforementioned cooperation with the 
male coupling part, as well as in the aforementioned coop 
eration with the female coupling part of the second pair of 
sides of an identical floor element, there is a mutual locking 
in a vertical direction, by means of the vertically active 
locking portions, as well as in horizontal direction, by means 
of the horizontally active locking portions. 

According to a sixth independent aspect, the invention 
also relates to a method for manufacturing floor elements, 
which comprise at least a decorative element defining at 
least partially the upper side of the respective floor element, 
and which have coupling parts at least at two opposite sides, 
wherein the floor elements, at least at one of these sides, are 
provided with a separate edge portion of synthetic material, 
whereas the floor elements, globally seen, are constructed of 
another material than the material of the edge portion, with 
as a characteristic that the method comprises at least the 
following two successive steps: 
the step of producing a semi-finished product comprising at 

least said edge portion and said decorative element, 
wherein the edge portion, when producing the semi 
finished product, already is provided or is being provided 
with a portion of the coupling part to be formed therein; 

the step of performing a machining treatment on the separate 
edge portion of an already formed semi-finished product 
in order to fabricate at least a portion of the coupling part 
to be formed therein. 
It is noted that by “successive steps” is meant that the 

machining treatment takes place after the semi-finished 
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product has been produced and it is, thus, not excluded that 
in between these successive steps, one or more other manu 
facturing steps take place. 
The machining treatment preferably consists at least of a 

milling process, for example, with rotating milling tools. A 
very Suitable synthetic material for this application is a 
synthetic material comprising polyurethane and/or produced 
on the basis of a mixture of polyurethane and isocyanate. 
Further, use can also be made of filled synthetic material 
composites, such as extruded wood, which comprises wood 
fibers and/or wood chips as a filling material. The compo 
sition of Such material may be optimally adapted to the 
milling process and the profile to be realized. Moreover, 
when treating extruded wood, the same milling tools may be 
used as when processing a wood-based material. Such as 
MDF or HDF. In that the milling technology is the same as 
or similar to the usual technology for fabricating wooden or 
wood-based floor elements, switching to extruded wood is 
possible for flooring manufacturers without many difficul 
ties or high costs. 

According to a first possibility, when producing the semi 
finished product, said edge portion is provided in the semi 
finished product as an insert. In an important application of 
this first possibility, the semi-finished product is produced by 
bringing together wooden or wood-based laths with the 
aforementioned separate edge portion of synthetic material 
and providing the decorative element as a top layer on these 
laths and edge portion, wherein preferably also a backing 
layer is provided underneath these laths and edge portion. 
Preferably, said separate edge portion also is performed as a 
lath. 

According to a second possibility, when producing said 
semi-finished product, said edge portion is realized at least 
partially by providing a solidifying Substance at the respec 
tive side; for example, this substance may be provided by 
spraying. This solidifying Substance preferably comprises at 
least an elastomer on the basis of polyurethane, such as, for 
example, a synthetic material provided on the basis of a 
mixture of polyurethane and isocyanate. It is also possible 
that, for example, extruded wood is directly formed on or 
extruded onto the semi-finished product. 

According to this second possibility, for example, said 
edge portion may be realized by casting or at least partially 
encapsulating the decorative element into synthetic material, 
Such as polyurethane, or filled synthetic material. In this 
manner, for example, such decorative element, for example, 
a tile, may provided at its edges and possibly also at its 
bottom with synthetic material by Such casting process. 
Possibly, said bottom may form a carrier structure for the 
decorative element. It is noted that the encapsulated deco 
rative elements as such are known, for example, from WO 
2006/042148. 
The first as well as the second of the hereinabove men 

tioned possibilities may be applied when, for producing the 
semi-finished product, one starts from a board-shaped mate 
rial, upon which the decorative element is provided as atop 
layer, and wherein said edge portion in which the machining 
treatment is performed, is provided at this board-shaped 
material, thus, when this board-shaped material already is 
provided with a top layer. This board-shaped material may 
have been formed in a preceding step as a board of laminate 
material with a top layer on the basis of synthetic material, 
Such as a top layer on the basis resin-immersed carrier sheets 
of paper. For forming the board of laminate material, for 
example, use may be made of a DPL (Direct Pressure 
Laminate) process, wherein the top layer is provided by 
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12 
pressing the respective resin-immersed carrier sheets 
together with the basic board at an increased temperature. 
The aforementioned first possibility may, for example, 

also be applied when the semi-finished product is composed 
by bringing together wooden and/or wood-based laths with 
the separate edge portion, which then preferably is also 
present as a lath, in order to form a Substrate, or anyhow at 
least a portion of a substrate, and providing a decorative 
layer, for example, in the form of a wooden top layer, as a 
top layer on this substrate, wherein it is desirable that also 
a backing layer is provided below these laths and edge 
portion. By such method, for example, “engineered wood' 
floor panels can be manufactured with a separated edge 
portion or insert, in which the coupling parts are provided, 
said portion or insert being integrated at least at one side 
thereof, preferably at least at one of the short sides of an 
oblong floor panel. 

According to still another form of embodiment of this 
sixth aspect, it is possible that the method is applied for 
manufacturing a floor element, wherein said semi-finished 
product substantially is formed of a tile or the like of a 
stone-like material, at which then, directly or indirectly, said 
separate edge portion of synthetic material is provided. 
Herein, the Stone-like material may relate, for example, to 
natural stone, artificial Stone, baked Stone, ceramics or the 
like. 

Preferably, the method is used for manufacturing floor 
panels of the type of which said coupling parts formed by 
means of the machining treatment allow that two of Such 
floor elements can be interconnected at the respective sides 
by pushing one of these floor elements, by means of a 
downward movement, home into the other floor element. It 
is in particular with floor elements of this type that the 
application of a separate edge portion of synthetic material 
or filled synthetic material composite offers advantages. The 
coupling of two floor elements by means of a downward 
movement takes place most beneficially when the coupling 
parts have relatively thin bendable portions. Thus, these 
portions preferably are made in said synthetic material of the 
separate edge portion, as synthetic material or filled Syn 
thetic material composite allows for a larger constructional 
freedom than the usual wood-based materials, such as MDF 
or HDF. 
Of course, the method of the sixth aspect is very suitable 

for realizing the floor elements of which the floor coverings 
of the first through the fifth aspect are composed. In the case 
that the method is applied for realizing floor elements that 
can be composed to floor coverings with the characteristics 
of the first through the third aspect, preferably at least said 
bendable lip-shaped first portion intended to function as a 
locking portion and/or said recess are formed by means of 
the machining treatment, more particularly at least by means 
of a milling process by means of rotating milling tools. 

According to a seventh independent aspect, the invention 
also aims at a floor covering of the type mentioned in the first 
aspect, which is easy to manufacture and/or induces a series 
of new possibilities for such floor coverings and/or the floor 
elements of which they are composed. More particularly, it 
is possible to obtain, by means of Such floor elements, 
connections by means of a so-called “push-lock', which are 
stronger and/or can be applied more broadly. To this aim, the 
invention relates to a floor covering of the above-mentioned 
type, with as a characteristic that at least one of the coupling 
parts, either the male coupling part or the female coupling 
part, is at least partially made of a filled synthetic material 
composite, preferably a fiber-filled synthetic material com 
posite. 
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The composition of Such synthetic material composites 
may be adapted to the design, the appearance and/or the 
required functionality of the final respective coupling part. 
So, for example, may the synthetic material contents or the 
type of synthetic material be adapted according to the 
required flexibility, or the filling material or the form thereof 
may be chosen according to the desired strength or rigidity, 
namely, Young's modulus, of the composite. Possibly, Such 
synthetic material composite may also comprise at least two 
Zones of different composition. Such Zones may be obtained, 
for example, by means of co-extrusion. Further, also the 
color of Such synthetic material easily can be adapted. A 
highly suitable filled synthetic material composite for appli 
cation in a floor covering according to this seventh aspect is 
a composite, the filling material of which contains wood 
fibers and/or wood chips, such as this is the case with 
extruded wood. However, other filling materials may be 
applied, too. In the case of a fiber-filled synthetic material, 
the fibers also may be substantially formed by hemp fibers. 
Others than the aforementioned organic filling materials are 
possible, too. Such as glass fibers, as well as inorganic filling 
materials are possible. Such as glass fiber, carbon fibers and 
the like. 
As a synthetic material, for example, a thermoplastic 

material may be applied in said composite, preferably a 
polyester, such as polyethylene terephthalate (PET), which, 
for example, may be recycled from waste material. Also, a 
synthetic material, such as polyethylene, polypropylene, 
polystyrene, polycarbonate or polyvinylchloride may be 
chosen. All of these synthetic materials allow keeping the 
temperature during extruding relatively low, such that the 
applied filling material is not affected. It is evident that this 
temperature depends on the type of filling material. For 
wood chips or wood fibers, one may work, for example, with 
an extrusion temperature between 100 and 200° C., and still 
better between 120 and 150° C. The mixing ratios between 
the applied synthetic material and the applied filling material 
preferably are between 70/30 and 20/80. Further examples 
of such materials are described, for example, in WO 2005/ 
O332O4. Or WO 2005/0O2817. 

It is noted that synthetic material composites filled with 
wood chips and/or wood fibers may show an appearance or 
a touch that approaches real wood or other wood-based 
materials, such as MDF. The presence of such material thus 
may render the product more trustworthy to the users than 
the presence of a material with the appearance of synthetic 
material. 
The floor elements of such floor covering may be imple 

mented in various manners. 
According to a first possibility, said floor elements com 

prise at least a Substrate and a separate edge portion, 
preferably an insert. Herein, said filled synthetic material 
composite may be present at least in said separate edge 
portion and/or this separate edge portion or insert consists of 
filled synthetic material composite. Further, said separate 
edge portion or insert may form the entire respective side of 
the floor element, with the exception of a possible top layer 
and/or a backing layer that may be present at the Substrate. 

Still according to this first possibility, the actual substrate 
of the floor element may substantially consist of one or more 
other materials than said filled synthetic material or may not 
at all consist of filled synthetic material. So, for example, for 
the actual Substrate use may be made of Softwood, Such as 
spruce wood, chipboard, fiberboard, MDF or HDF. 

According to a particular preferred form of embodiment 
of this first possibility, said floor elements are formed as 
floor panels with a substrate that substantially consists of 
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14 
wood or wood-based materials, wherein then preferably at 
least at one side of the Substrate a separate edge portion of 
filled synthetic material is provided, in which the respective 
coupling part is made in one piece. The respective floor 
elements may be, for example, of the type of “engineered 
wood' or, more particularly, of the type which comprises a 
Substrate that is composed of adjacent-situated laths, 
wherein on this substrate a wooden top layer, whether or not 
composed of several parts, is provided, wherein the separate 
edge portion is formed by means of one of said laths, 
wherein the respective lath is constructed of filled synthetic 
material. Possibly, also a backing layer may be provided 
against the underside of this Substrate. If this backing layer 
is absent, then in the technical jargon one is speaking of 
“tweelaagsparket' (in English: dual layer parquet; in Ger 
man: Zweischichtparkett). It is clear that in such floor 
covering, too, the application of a separate edge portion of 
filled synthetic composite can be desirable. 

According to a second possibility, said floor elements 
comprise at least a Substrate, wherein this substrate Substan 
tially consists of said fiber-filled synthetic material compos 
ite. Of course, such substrate can be provided with a top 
layer and/or a backing layer. Examples of top layers are 
wooden top layers, such as Veneer, or decorative films and 
other layers comprising a printed décor, such as laminate 
layers of the DPL (Direct Pressure Laminate) or HPL (High 
Pressure Laminate) type. Preferably, said substrate forms at 
least one side and preferably both sides of said first and/or 
second pair of opposite sides. 

In the floor elements of the seventh aspect, the respective 
coupling part may entirely or partially be made of said filled 
synthetic material composite. Also, both coupling parts, the 
male coupling part as well as the female coupling part, may 
have at least a portion that is made of said filled synthetic 
material composite. Also, they may both be made entirely of 
this synthetic material composite. 
The floor elements of the seventh aspect may be rectan 

gular, wherein then preferably the first pair of opposite sides 
forms the short sides of the floor elements and thus such 
filled synthetic material composite is applied at least at one 
of these short sides. It is clear that the floor elements also 
may have a second pair of opposite sides, which also are 
provided with mutually cooperating coupling parts, which 
Substantially are made as a male and a female coupling part, 
which are provided with vertically active locking portions 
and horizontally active locking portions. Two of Such floor 
elements may be connected to each other at said second pair 
of opposite sides by pushing one of these floor elements with 
the associated male coupling part, by means of a downward 
movement, home into the female coupling part of the other 
floor element. It is possible that the coupling parts of the 
second pair of opposite sides have characteristics identical to 
those of the coupling parts and locking portions of the first 
pair of opposite sides. However, other connection methods 
or characteristics are not excluded for this second pair. For 
example, it is possible that the coupling parts of the second 
pair of opposite sides, additionally or solely allow intercon 
necting two of such floor elements at this pair of sides by 
providing one of these floor elements with the associated 
male coupling part, by means of a turning movement and/or 
by means of a horizontal shifting movement, in the female 
coupling part of the other floor element. 

Said coupling parts of the seventh aspect may be formed, 
for example, as milled and/or extruded profiles. In the case 
of said first possibility and in the case that a milling 
treatment is applied, it is preferred that the final shape of the 
respective coupling part, which at least partially is made in 
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filled synthetic material composite, is obtained by this 
milling treatment, while the separate edge portion or insert 
is already situated at the floor element or a semi-finished 
product thereof. Possibly, this edge portion already may 
show the global shape of the respective coupling part prior 
to its connection with the floor element, for example, in that 
the filled synthetic material has been extruded and/or pre 
milled as such. However, according to the invention it is not 
excluded that the coupling parts are formed entirely in the 
insert or separate edge portion prior to connecting this edge 
portion with the floor element. This may take place by any 
technique, for example, by milling and/or extruding. 

It is noted that the present invention also relates to floor 
panels that are obtained by applying the method of the sixth 
aspect. Also, the present invention relates to floor panels that 
can be applied for composing a floor covering with the 
characteristics of the first, the second, the third, the fourth, 
the fifth and/or the seventh aspects. 

Further, it is noted that, according to the invention, 
pushing the male coupling part, by means of a downward 
movement, home into the female coupling part, anyhow, at 
least in respect to the embodiments according to the first 
through the third aspects, implies that said bendable lip 
shaped first portion always is a bendable portion providing 
for a Snap-on and/or engaging action. Also with other 
"push-locks, preferably a Snap-on and/or engaging action 
takes place. However, this Snap-on and/or engaging action 
does not necessarily have to be realized by means of a 
lip-shaped portion, but may also be realized by means of any 
bendable and/or deformable portion, which is present at 
least at one of the respective sides to be coupled. Such 
portion may be present at the male coupling part as well as 
at the female coupling part. So, for example, may a bendable 
portion be formed at least by a portion of the female 
coupling part that projects beyond the upper edge of the 
respective side. Instead of working with a bendable portion, 
one may also work with a compressible portion, which then 
is compressed at least temporarily at least during the cou 
pling action. This deformation or compression may at least 
partially relax at the end of the coupling action and, as a 
result of the volume increase of the respective portion of for 
example, the male and/or the female coupling part, may take 
part in the obtained horizontal and/or vertical locking. 

Preferably, according to all aspects of the invention, the 
coupling parts and locking portions are made Such that, in a 
coupled condition of two of Such floor elements, a locking 
exists that is operative in all directions of the plane perpen 
dicular to the longitudinal direction of the coupled edges. 

Further preferred forms of embodiment of the first 
through the seventh aspects will be described by means of 
the figures and the appended claims, and a further particular 
aspect of the invention will be explained as well. 

BRIEF DESCRIPTION OF THE DRAWINGS 

With the intention of better showing the characteristics of 
the invention, hereafter, as an example without any limita 
tive character, several preferred forms of embodiment are 
described, with reference to the accompanying drawings, 
wherein: 

FIG. 1 represents a floor panel for composing a floor 
covering with, amongst others, the characteristics of the 
first, second, third, and fourth aspects of the present inven 
tion; 

FIG. 2 in cross-section represents a view according to the 
line II-II indicated in FIG. 1; 
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FIG.3 represents the application of the floor panel from 

FIG. 1; 
FIG. 4 in cross-section represents a view according to the 

line IV-IV indicated in FIG. 1; 
FIGS. 5 to 7 further illustrate the application of the floor 

panel from FIG. 1, wherein FIG. 6, at a larger scale, 
represents a view of the portion indicated by F6 in FIG. 5, 
and FIG. 7, also at a larger scale, represents a view of the 
portion indicated by F7 in FIG. 2: 

FIGS. 8 to 15 represent variants of the floor panel from 
FIG. 1, wherein FIG. 14 at a larger scale represents a view 
on the portion indicated by F14 in FIG. 9; 

FIGS. 16 to 18 represent a floor covering with the 
characteristics of the fifth aspect, wherein FIGS. 17 and 18 
respectively represent a view according to the lines XVII 
XVII and XVIII-XVIII, as indicated in FIG. 16; 

FIGS. 19 and 20 represent a variant of such floor covering 
in views similar to those of FIGS. 17 and 18: 

FIGS. 21 and 22 illustrate methods with the characteris 
tics of the sixth aspect of the present invention, wherein FIG. 
22 represents a variant for the portion indicated by F22 in 
FIG. 21; 

FIGS. 23 and 24 represent views according to the lines 
XXIII-XXIII and XXIV-XXIV, respectively, indicated in 
FIG. 22: 

FIGS. 25 and 26 represent variants of a method according 
to the sixth aspect of the invention in a view similar to that 
of FIG. 23; 

FIGS. 27 to 29 further illustrate how a method with the 
characteristics of the sixth aspect can be performed; and 

FIGS. 30 to 33, in a view similar to that of FIGS. 8 to 13, 
represent examples of floor coverings showing, amongst 
others, the characteristics of the seventh aspect of the 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

FIG. 1 represents a floor element 1 for forming a floor 
covering according to the invention. In this case, this relates 
to a rectangular and oblong floor element 1 that can be 
applied for composing a floor covering with, amongst oth 
ers, the characteristics of the first, second, third and fourth 
aspects of the present invention. 
As is illustrated by means of FIG. 2, the floor element 1 

comprises a Substrate 2, a top layer 3 and, in this case, also 
a backing layer 4. According to the invention, the top layer 
3 and the backing layer 4 may consist of any material. So, 
for example, may the top layer 3 consist of wood, Such as 
veneer or a layer of wood with a thickness from 1 to 15 
millimeters, as it is the case here, and, in the case that a 
backing layer 4 is present, this backing layer 4 may also 
consist of wood. The represented floor element 1 relates to 
a floor element of the type that is better known under the 
denomination “prefabricated parquet' or “engineered 
wood'. Such type of floor panel is also known, for example, 
from DE 203 10959 U1 mentioned in the introduction. In 
this type of floor panel, the Substrate 2 may comprise 
portions 5 consisting of wood or wood-based material. Such 
as spruce wood or another type of softwood, chipboard, 
fiberboard, MDF or HDF. In the example of FIG. 1, these 
portions 5 are formed as laths 6 extending, adjacent to each 
other, with their longitudinal direction into the transverse 
direction of the floor element 1. 
At a first pair of opposite sides 7-8, in this case the short 

sides, the floor panel has coupling parts 9-10, which can 
cooperate with each other and which substantially are made 
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as a male coupling part 9 and a female coupling part 10. The 
coupling parts 9-10 are also provided with vertically active 
locking portions 11-12 and horizontally active locking por 
tions 13-14. 
By means of these coupling parts 9-10 and associated 

locking portions 11-12-13-14, as FIG. 3 shows, two of such 
floor panels 1 can be interconnected by pushing one of these 
floor elements 1 with the associated male coupling part 9, by 
means of a downward movement 15, home into the female 
coupling part 10 of the other floor element 1 and, in the 
joined condition of two of Such floor elements 1, a locking 
is obtained in a vertical direction V1 by means of the 
aforementioned vertically active locking portions 11-12, as 
well as in a horizontal direction H1 by means of the 
aforementioned horizontally active locking portions 13-14. 

According to the first aspect, the floor element 1 of the 
example shows the particular characteristic that the male 
coupling part 9 has a downwardly directed recess 16, said 
recess dividing this coupling part 9 into, on the one hand, an 
upwardly directed bendable lip-shaped first portion 17 func 
tioning as one of the aforementioned vertically active lock 
ing portions 11, and, on the other hand, a more massive 
second portion 18, wherein these portions 17-18 are made in 
one piece of one and the same material. As indicated in FIG. 
2, the second portion 18 herein, over the majority of its 
height HM, viewed in a horizontal cross-section H, has a 
thickness TM that is larger than the thickness TF of the first 
portion 17, both aforementioned thicknesses TF-TM being 
measured in the same horizontal cross-section H. In the 
example, the second portion 18 over the majority of its 
height even is more than twice as thick as the first portion 17. 

In this case, the aforementioned first portion 17 and 
second portion 18 are made in one piece in a separate edge 
portion 19, which is provided at the respective side 7 and is 
realized as an insert 20 in the actual substrate 2. Here, the 
separate edge portion 19, just like the remaining portions 5 
of the substrate 2, is formed as a lath 6. Herein, the edge 
portion 19 forms the entire respective side 7 of the floor 
element 1, with the exception of the top layer 3 and the 
backing layer 4. 

In general, according to all aspects of the present inven 
tion, it is preferable that the floor elements 1 have a substrate 
2, said Substrate 2 comprising portions 5 consisting of wood 
or wood-based material. Such as spruce wood or another 
type of softwood, chipboard, fiberboard, MDF or HDF. 

It is noted that, of course, it is not excluded that at the 
opposite side 8, on which the female coupling part 10 is 
formed, also a separate edge portion 19. Such as an insert 20, 
can be present, upon which the female coupling part 10 then 
is formed at least partially and preferably entirely. The 
separate edge portions 19 or inserts 20 applied at both 
opposite sides 7-8 may be manufactured from the same as 
well as from a differing material. Preferably, at least one of 
both edge portions 19 consists of synthetic material. In the 
example of FIGS. 1 to 3, the side 7 having the male coupling 
part 9 comprises an insert 10 of synthetic material. 

Apart from the dimensions of the separate edge portion 19 
or insert 20, and apart from the thickness TF-TM of the first 
portion 17 and the second portion 18, the backing layer 4, 
which may be provided at the underside 21 of the floor 
elements 1, and/or the top layer 3, Such as in this case, 
preferably extend at least partially underneath, above, 
respectively, the separate edge portion 19 or insert 20, or 
anyhow at least partially underneath, above, respectively, 
said second portion 18 of the male coupling part 9. 
The floor element 1 represented in the FIGS. 1 to 3 may 

also be applied for forming a floor covering with the 
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characteristics of the aforementioned second aspect of the 
invention. To this aim, the separate edge portion 19 has a 
basic portion 22, with which this edge portion 19 is seated 
in the actual floor panel 1, such that this basic portion 22 is 
bordered at the underside, in this case, by the backing layer 
4, as well as at the upper side, in this case by the top layer 
3, by the remaining material of the floor element 1. Viewed 
in the vertical section V through this basic portion 22 and the 
Surrounding remaining material, the basic portion 22 
extends over a distance DM being at least one half of the 
thickness TS of the substrate 2. In this case, viewed in the 
vertical section V, the substrate 2 is formed substantially, and 
in this case, entirely, by the aforementioned insert 20. 

FIG.3 clearly shows that with the respective floor element 
1 or floor panel also a floor covering 23 may be formed with 
the characteristics of the third aspect of the invention. To this 
aim, the flank 24 of said recess 16, said flank being proxi 
mally situated in respect to the floor element, extends from 
the base 25 of the recess 16 towards the opening 26 thereof 
in an inclined manner towards the exterior edge of the floor 
panel 1. Herein, the acute angle A formed by this flank 24 
with the vertical is more than 10° and less than 70°, namely 
30°. 
The acute angle B formed by the global center line 27 of 

the lip-shaped first portion with the vertical preferably is 
Smaller than said angle A. A particularly good value for B 
lies in the order of magnitude of 15 to 25°. This order of 
magnitude for the angle B allows a Smooth coupling by 
means of said downward movement 15. 
As aforementioned, the here applied insert 20 at the side 

7 having the male coupling part 9 consists of synthetic 
material, whereas the aforementioned female coupling part 
10 is formed of another portion 5 of the substrate 2, 
preferably a wooden or wood-based portion 5 of this sub 
strate 2. In such case, it is namely obtained that the floor 
element 1 or floor panel can also be applied for forming a 
floor covering 23 with the characteristics of the fourth aspect 
of the invention. 
As also mentioned above, FIG. 3 clearly illustrates the 

coupling action by which two floor elements 1 can be 
mutually coupled by moving them in a downward direction 
towards each other, as indicated by arrows 15. As indicated, 
it is not excluded that said downward coupling movement 15 
deviates from the vertical and has a horizontal component 
HC. According to the invention, however, the vertical com 
ponent VC of the downward coupling movement 15 will 
dominate. When performing this coupling movement 15 
with the floor elements 1 or floor panels of the example, the 
bendable lip-shaped first portion 17 performs a turning 
movement towards the second, more massive portion 18, in 
order to spring back entirely or partially at the end of the 
coupling action, in this case into an undercut 28 of the 
female coupling part 10, and wherein the lip-shaped first 
portion 17 and the undercut 28 then in this way function as 
said vertically active locking portions 11, 12, respectively. 
The turning point O of said turning movement preferably, as 
illustrated herein, is situated vertically underneath the upper 
surface 29 of the respective floor element 1. 

FIG. 3 also shows that the cooperation of the vertically 
active locking portions 11-12, in this case the lip-shaped first 
portion 17 and the undercut 28, consists at least in that the 
bendable lip-shaped portion at its distal end 30 makes a 
contact 31 with a wall 32 of the female coupling part 10, 
namely the wall 32 bordering the undercut 28 towards the 
top. 
The cooperation between both floor elements 1 in the 

floor covering 23 also results in the fact that at the underside 
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33 of the more massive second portion 18 a contact 34 is 
formed with the female coupling part 10. Also, a contact 35 
is formed at the height of the horizontally active locking 
portions 13-14, which, in the present case, are performed as, 
on the one hand, an upright locking portion 36 at the female 
coupling part 10, and, on the other hand, a coupling portion 
37 cooperating therewith at the male coupling part 9. Herein, 
the respective contact 35 takes place on a flank 38 of the 
locking portion 37 at the male coupling part 9. Preferably, 
this flank 38, at the height of the contact 35, is made with an 
inclination that forms an angle L with the horizontal, said 
angle differing from 90° and being larger than 45°. The 
larger the angle L is made, the Sturdier the horizontal 
connection may be. The angle L illustrated here is 60°. 

It is noted that in the example, the aforementioned hori 
Zontally active locking portion 13-37 of the male coupling 
part 9 forms part of the aforementioned more massive 
second portion 18 and is made in one piece with this second 
portion, in the same material, and thus, in this case, is made 
in the same separate edge portion 19 as the first portion 17 
and the second portion 18. 

Further, it is noted that, in the example of FIG. 2, the 
aforementioned flank 38 of the horizontally active locking 
portion 37 borders a recess 39. In such case, the distal end 
30 of the lip-shaped first portion 17 most beneficially is 
situated in a horizontal plane extending at a distance D 
above the lowermost point of said recess 39. Preferably, this 
distance D is chosen between forty and seventy percent of 
the height HF of the lip-shaped portion 17. In the example 
represented here, the distance D is approximately one half of 
this height HF. 

In principle, the aforementioned bendable lip-shaped first 
portion 17 may have any shape. Its thickness TF may vary 
in function of the height HF or remain constant. However, 
preferably the thickness TF of this portion 17 will decrease 
towards the distal end 30 thereof. 

Further, it is possible that in the coupled condition of two 
floor elements 1, the projecting lip 40 bordering the female 
coupling part 10 towards the bottom is bent out over a small 
distance P. Due to the resiliency of this bent-out lip 40, a 
tension is created in the connection, said tension forcing the 
male coupling part 9 and the female coupling part 10 
towards each other. Such tension is also known as a “pre 
tension” and is described, for example, in WO 97/47834. 

FIG. 4 shows that, according to all aspects of the inven 
tion, also the second pair of opposite sides 41-42, in this case 
the long sides of the floor element 1 of FIG. 1, can be 
provided with cooperating coupling parts 9-10, which sub 
stantially are made as a male coupling part 9 and a female 
coupling part 10, which are provided with vertically active 
locking portions 11-12 and horizontally active locking por 
tions 13-14. The illustrated coupling parts 9-10 and locking 
portions 11-12-13-14 are of the type as is known from the 
WO 97/47834 and allow that the floor elements 1 can be 
connected at this pair of sides 41-42 at least by providing 
one of these floor elements 1 with the associated male 
coupling part 9, by means of a turning movement W. in the 
female coupling part 10 of the other floor element 1, such as 
depicted with the dashed line 43. Other types of coupling 
parts and locking portions at the second pair of opposite 
sides 41-42 of a floor element 1 according to the invention 
are possible. So, for example, it is possible to favor coupling 
parts and locking portions that allow that the floor elements 
can be connected to each other at least by shifting them 
towards each other in the horizontal direction H1, or which 
allow that the floor elements can be connected to each other 
at least by moving them towards each other in a downward, 
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substantially vertical direction V1. In this latter case, it is 
possible to choose at the second pair of opposite sides 41-42 
coupling parts and locking portions that have characteristics 
identical to those of the coupling parts 9-10 and locking 
portions 11-12-13-14 of the first pair of opposite sides 7-8. 
As FIGS. 5 and 6 indicate, the possibility of connecting 

the floor elements 1 at their second pair of opposite sides 
41-42 by turning them into each other enables a fast and 
simple installation. In such case, the user only has to perform 
a single movement, namely the turning movement W. with 
the floor elements 1. Namely, by turning the floor element 1 
into each other at said second pair of opposite sides 41-42, 
automatically a downward movement 15 is obtained at the 
first pair of sides 7-8, whereby these, too, are coupled. By 
means of this downward movement 15, the male coupling 
part 9 of the respective floor element 1 can be pushed home 
into the female coupling part 10 of a floor element 1 already 
installed in the same row 44. The user only has to provide 
for that the male coupling part 9 is situated at the first pair 
of opposite sides 7-8 above the female coupling part 10. It 
is noted that in the case of floor coverings 23 with the 
characteristics of the present invention, this positioning of 
the male coupling part 9 is not so critical, as the inventors 
have found that, at the end of the coupling action, it is 
possible that the male coupling part 9, to a limited extent, in 
the horizontal direction H1 automatically pulls itself into the 
female coupling part 10. 

FIG. 7 illustrates that the bendable lip-shaped first portion 
17, in a preferred form of embodiment of the invention 
according to all of its aspects, in the connected condition of 
two of Such floor elements 1, has sprung back only partially 
and remains standing against the wall 32 bordering said 
undercut 28 of the female coupling part 10 in upward 
direction. In dashed lines 45-46, in FIG. 7 the position of the 
first portion 17 respectively before and during the coupling 
action is represented. As the lip-shaped first portion 17 in the 
coupled condition, which is represented in full line, has 
sprung back only partially, a clamping effect of the coupling 
is provided, such that then a good vertical locking is 
obtained. Such clamping effect may best be obtained by 
performing the aforementioned wall 32 bordering the under 
cut 28 in upward direction with an inclination, and prefer 
ably performing it such that the turning circle C of the first 
lip-shaped portion 17, or the curve describing the possible 
positions of the distal extremity 30 of this lip-shaped first 
portion 17, on the one hand, has at least a first point C1, 
which, viewed in the vertical plane through the upper edge 
47 of the floor panel, is situated underneath the aforemen 
tioned wall 32 or the extension 48 thereof, and, on the other 
hand, has at least a second point C2, where said curve or 
turning circle C intersects said wall 32. As already men 
tioned above, the turning circle C of the circle approaching 
the turning curve preferably, as herein, has a center O 
situated vertically underneath the upper surface 29 of the 
respective floor element 1. 

FIG. 8 shows a variant with the characteristics of the third 
and the fourth aspect of the invention. Herein, contrary to 
floor coverings 23 with the characteristics of, for example, 
the first and/or the second aspects, the coupling part having 
said recess 16 is the female coupling part 10, and said recess 
16 is directed upward, whereas the bendable lip-shaped first 
portion 17 is directed downward. 
The female coupling part 10 and its associated locking 

portions 12-14 are performed on a separate edge portion 19, 
Such as an insert 20, in this case made of synthetic material, 
whereas the male coupling part 9 is entirely formed in a 
wooden or wood-based portion 5 of the actual substrate 2. 
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It is noted that the female coupling part 10 of the example 
preferably is fabricated by means of an extrusion technique. 

FIG. 9 shows a variant, wherein said separate edge 
portion 19 or insert 20 remains visible at the upper surface 
29 of the floor covering 23 after coupling two of such floor 5 
elements 1. There, the insert may, for example, fulfill a 
decorative function, such as imitating a cement joint or a 
rubber strip 49, such as with the imitation of ships decks. 
However, it is not excluded that the insert 20 at the upper 
surface 29 also fulfills a technical function, for example, the 10 
function of a seal counteracting the penetration of water into 
the connection. 

It is noted that in the example of FIG. 9, the separate edge 
portion 19 forms the entire respective side 7 of the floor 
element 1, with the exception of the backing layer 4. 15 

FIG. 10 shows another variant, in which, at the upper 
edges 47 of the floor elements 1, a material portion 50 has 
been removed in order to form a chamfer 51, in this case, a 
bevel. Such chamfer 51 may also continue as far as into the 
Substrate 2 or the separate edge portion 19, and may possibly 20 
be covered with a separate decorative layer. Here, an 
embodiment with a covered chamfer is not represented. 
However, chamfers 51, which are provided with a separate 
decorative covering, are known those skilled in the art, for 
example, from WO 01/96689. 25 
A further variant is represented in dashed line 52 in FIG. 

10, wherein the first lip-shaped portion 17 also functions as 
a horizontally active locking portion, whether or not in a 
limited manner. 

FIG. 11 represents another preferable form of embodi- 30 
ment of the first through the fourth aspects of the invention. 
This relates to a floor covering 23, which is composed of 
floor elements 1, the substrate 2 of which is formed of a 
board 53 of, for example, MDF or HDF, whether or not 
already provided with a top layer 3 and/or backing layer 4, 35 
where at least at one of two opposite sides 7-8, and prefer 
ably at both opposite sides of that pair, material has been 
removed and said separate edge portion 19 forms part of a 
material part situated in the obtained groove-shaped recess 
54 in the edge of the substrate 2. The separate edge portion 40 
19 is, for example, glued into the substrate 2 as an insert 20, 
or is formed within the groove-shaped recess 54 by means 
of an injection molding technique. In dashed line, also a 
variant 19A for the separate edge portion 19 is represented, 
having an attachment portion with which it can be integrated 45 
even sturdier into the substrate 2. 
The form of embodiment of FIG. 11 is particularly suited 

for laminate floor panels manufactured by means of a DPL 
(Direct Pressure Laminate) process. With such floor panels, 
the top layer 4, as represented here, is constructed of carrier 50 
sheets 55, for example, paper sheets, immersed in synthetic 
material or resin, which are consolidated in a heated press 
with a board material 53, such as an MDF or HDF board. At 
the underside 21 of the board material 53, also a carrier sheet 
55 immersed in synthetic material or resin is provided as a 55 
backing layer 4 by means of the same press treatment. The 
board 53 obtained by means of the press treatment then is 
divided into panels having approximately the size of the 
final floor panels or floor elements 1. Preferably, it is in these 
panels 1 that, as aforementioned, material is removed from 60 
the board material in order to form the groove-shaped recess 
54, in which the separate edge portion 19-19A is realized, 
preferably as an insert 20. 
One of the aforementioned carrier sheets 55 that are 

situated at the upper side 29 of the floor element, is a 65 
decorative layer 55A with a printed décor, which, for 
example, represents a wood pattern. This decorative layer 

22 
55A is protected against wear and/or scratching by means of 
a wear-resistant layer 55B, which latter also comprises such 
resin-immersed carrier sheet 55, and is known better under 
the denomination of an overlay. The wear resistance of this 
latter carrier sheet 55B may have been obtained, for 
example, in that it contains hard particles, such as aluminum 
oxide and/or silicon carbide. 
As aforementioned, the form of embodiment of FIG. 11, 

amongst others, has the characteristics of the second aspect. 
Viewed in the vertical section V, the basis portion 22 of the 
separate edge portion or insert 20 extends over a distance 
DM that is more than one half of the thickness TS of the 
substrate 2. In this vertical section V, the separate edge 
portion 19, at its underside as well at its upper side, is 
bordered by the actual substrate 3, which, in this case, relates 
to the board-shaped material 53. 

FIG. 12 represents another variant, wherein the recess 39, 
which is bordered by the horizontally active locking portion 
37 in the male coupling part 9, has only a limited depth. 
Herein, the deepest point of this recess 39 is situated in an 
horizontal plane situated below the deepest point of the 
recess 16 in the separate edge portion 19. In this manner, a 
particularly massive second portion 18 is obtained. 

FIG. 13 shows a variant, in which the separate edge 
portion 19 has a hollow structure 56; however, the afore 
mentioned second portion 18 still acts more massive com 
pared to the lip-shaped first portion 17. 

FIG. 14 shows a possible application of a co-extruded 
separate edge portion 19 or insert 20. In the example, the 
separate edge portion 19 consists of, on the one hand, a first 
material 57 with which the separate edge portion 19 adjoins 
against the adjacent floor element 1, and which, after cou 
pling two of such floor elements 1, also remains visible at the 
upper Surface 29, and, on the other hand, of a second 
material 58 that has been extruded together with the first 
material 57 and forms the remaining portion of the separate 
edge portion 19. For the first material 57, for example, a 
rubber can be chosen, Such that a good protection against the 
penetration of moisture into the connection is obtained, 
whereas for the second material 58 a synthetic material on 
the basis of polyurethane can be chosen, which, as men 
tioned herein above, is extremely suited for realizing milled 
profiles. Of course, it is not excluded that in such co 
extruded separate edge portion 19 more than two materials 
are combined. It is noted that co-extrusion may also be 
performed in filled synthetic material composites, such as 
extruded wood. 

FIG. 15 shows a variant of a floor covering 23 with the 
characteristics of, amongst others, the first and the third 
aspect of the invention. The floor elements 1 represented 
here relate to floor elements formed as tiles and comprising 
a decorative element 59 of a stone-like material, such as real 
ceramics. At both sides of at least a first pair of opposite 
sides 7-8 of the floor elements, a separate edge portion 19 of 
synthetic material is provided. To this aim, in the example, 
groove-shaped recesses 54 are provided at the decorative 
element 59, in which the respective separate edge portion 19 
can be provided, in this case by means of a Snap-on 
coupling. According to a not-represented variant, such deco 
rative element 59 also may be at least partially encapsulated 
by means of synthetic material. Such as polyurethane, or 
filled synthetic material composite. Such as extruded wood. 
With such encapsulation, preferably at the underside of the 
decorative element 59 a bottom is formed and at least at one 
side and preferably at all sides an edge portion is formed, in 
which then coupling parts may be provided, for example, by 
means of a milling process. 
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FIGS. 16 through 20 represent floor coverings 23 with the 
characteristics of the fifth aspect of the invention, mentioned 
in the introduction. 
The example of FIG. 16 relates to a floor covering 22 

composed in a herringbone pattern. 
As represented in the FIGS. 17 and 18, the floor elements 

of the floor covering 23 of FIG. 16 comprise coupling parts 
at a first pair of opposite sides 7-8, namely, at the short sides, 
as well as at a second pair of opposite sides 41-42, namely 
at the long sides of the floor elements 1. The coupling parts 
9-10 of the pair of opposite long sides 41-42 substantially 
are performed as a male coupling part 9 and a female 
coupling part 10, which, as is illustrated in FIG. 18, may 
cooperate with the female coupling part 10 and the male 
coupling part 9, respectively, of the opposite long sides 
41-42 of an identical floor element. The coupling parts 60 of 
both opposite short sides 7-8 of the floor elements 1, as is 
illustrated in FIG. 17, are designed such that each of these 
coupling parts 60 can cooperate with the male coupling part 
9, as well as with the female coupling part 10 of opposite 
long sides 41-42 of an identical floor element 1. 
The particularity of the floor elements represented in the 

FIGS. 17 and 18 consists in that the coupling parts 60 
situated at the opposite short sides 7-8 of the floor elements 
1 are made at least partially and preferably entirely of a 
synthetic material. Such as a filled synthetic material com 
posite or any other synthetic material. Such as, for example, 
polyurethane. At both sides of a first pair of opposite sides 
7-8 of the floor elements 1, in this case, the short sides, a 
separate edge portion 19 or insert 20 of synthetic material is 
provided in the substrate 2. Herein, in the example, the 
separate edge portions 19 or inserts 20 form the entire 
respective sides 7-8 of the floor elements 1, with the 
exception of the top layer 3 and the backing layer 4. On the 
separate edge portions 19, coupling parts 60 and/or locking 
portions 61 are formed, which can cooperate with the 
coupling parts 9-10 and/or the locking portions 11-12-13-14 
of both sides 41-42 of the second pair of opposite sides. 
Preferably, the coupling parts 60 and locking portions 61 at 
the first pair of opposite sides 7-8, as illustrated herein, are 
made identical, whereas the coupling parts 9-10 at the 
second pair of opposite sides 41-42 substantially are made as 
a tongue at the side 41 having the male coupling part 9 and 
a groove at the side 42 having the female coupling part 10. 
The mutual cooperation among the coupling parts 9-10 of 
the second pair of opposite sides 41-42 is represented in 
FIG. 18. 

In the example of the FIGS. 17 and 18, the aforemen 
tioned tongue is provided with two locking elements 37 at its 
underside, namely, on the one hand, a first locking element 
37A situated proximally in respect to the respective floor 
element 1 and allowing the tongue to cooperate with an 
upright locking portion 36 of the female locking part 10 or 
the groove at the opposite side 42, and, on the other hand, 
a second locking element 37B allowing the male coupling 
part 9 or the tongue to cooperate with one of the upright 
locking elements 62 of the first pair of opposite sides 7-8. 

Herein, it is noted that, in the example of the FIGS. 17 and 
18, in the cooperation of one side of the first pair of opposite 
sides 7-8 with the female coupling part 10 or the groove of 
the second pair of opposite sides 42, Solely a locking in the 
horizontal direction H1 is achieved, whereas in a coopera 
tion of that side with the tongue of the second pair of 
opposite sides a locking in the horizontal direction H1 as 
well as in the vertical direction V1 is achieved. 

In a similar view as that of FIGS. 17 and 18, FIGS. 19 and 
20 show that it is not excluded to provide coupling parts 60 
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and locking portions 61, which, when cooperating with a 
male coupling part 9 as well as with a female coupling part 
10, effect a locking in the horizontal direction H1 as well as 
in the vertical direction V1. In the example, use is made of 
a bendable lip-shaped portion 17, which, as in the examples 
of FIGS. 2, 3, and 7 through 15, functions as a vertically 
active locking portion and is obtained in that a recess 16 
divides the respective coupling part 60 or the separate edge 
portion 19 on which this coupling part 60 is provided, into 
this lip-shaped bendable first portion 17 and a second 
portion 18, which in this case is made more massive than the 
first portion 17. It is clear that the illustrated coupling parts 
60 and locking portions 61 also have or may have other 
features in common with those of the aforementioned figures 
and that these features here, too, are useful. 

FIG. 21 illustrates several steps of a method with the 
characteristics of the sixth aspect of the invention. This 
relates to a method for manufacturing floor elements 1, 
which comprise a decorative element 59 and have coupling 
parts at least at two opposite sides, and in this case at all 
opposite sides. In the example of FIG. 21, the decorative 
element 59 relates to a decorative element 59 in the form of 
a wooden top layer 4 defining the upper surface 29 of the 
floor element 1. 
More particularly, the method relates to a method for 

manufacturing floor panels or floor elements 1 of the type 
represented in FIG. 1, with an actual Substrate 2 comprising 
wooden or wood-based portions 5, with a top layer 3 and a 
backing layer 4 of wood and a separate edge portion 19 of 
synthetic material, said edge portion being provided at least 
at one side 7. It is noted that, globally seen, the floor element 
1 is constructed of another material than the synthetic 
material of the separate edge portion 19. 

According to the sixth aspect, the method comprises at 
least a step in which a semi-finished product 63 is produced, 
which comprises at least said edge portion 19 and said 
decorative element 59. 

In the example, the semi-finished product 63 is produced 
by bringing together wooden or wood-based laths 6 and the 
aforementioned separate edge portion 19 of synthetic mate 
rial and providing the decorative element 59 as a top layer 
3 on these laths 6 and edge portion 19, wherein preferably, 
as represented herein, also a backing layer 4 is provided 
underneath said laths 6 and edge portion 19. In this case, the 
separate edge portion 19 relates to an insert 20 also in the 
form of a lath 6. As indicated by the dashed line 64, it is not 
excluded that both opposite sides 7-8 are provided with a 
separate edge portion 19 or insert 20, wherein then it is 
possible that both edge portions 19 consist of synthetic 
material, however, it is not excluded that solely one thereof 
is an edge portion 19 or insert 20 of synthetic material, 
whereas the other edge portion 19, for example, is an edge 
portion consisting of a wood or wood-based material. Such 
as MDF or HDF, preferably also in the form of a lath 6. 

It is noted that combining wooden or wood-based laths 6 
with, for example, an insert 20 of MDF or HDF is known to 
manufacturers of the type of floor elements mentioned in the 
introduction, which is known by the denomination of "engi 
neered wood' and described, amongst others, in DE 203 10 
959 U1. However, the inventors have found that by inserting 
an insert 20 of synthetic material instead of an MDF insert, 
a plurality of new possibilities is created. So, for example, 
the floor elements 1 of floor panels mentioned in connection 
with the first through the fifth aspects can be manufactured 
in a smooth manner on similar or even on the same machines 
already applied by existing manufacturers of floor elements 
1 or floor panels. These manufacturers do not need to 
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provide special machines. Preferably, however, care is taken 
when choosing the synthetic material that the dust created by 
the machining treatment of the sixth aspect can be mixed 
with the dust occurring as a result of a possible machining 
treatment of the remainder of the floor element, such that the 
waste streams remain governable in a simple manner. Ide 
ally, in respect to governing the waste streams, extruded 
wood may applied as a synthetic material. Moreover, Such 
material may be processed by means of the same or similar 
tools as wood or wood-based materials, such as MDF or 
HDF. 

Further, it is noted that by means of such method also a 
floor element 1 can be formed of the type “dual layer 
parquet' or “Zweischichtparkett'. For forming such floor 
element 1, said backing layer may be omitted, such that the 
obtained floor element 1 substantially consists of said laths 
6, insert 20 and top layer 3. 
As aforementioned, these new possibilities show their 

advantages in particular with coupling parts 9-10 and lock 
ing portions 11-12-13-14 allowing interconnecting two floor 
elements 1 by means of a downward movement 15. 

After the semi-finished product 63 has been provided, the 
step of performing a machining treatment takes place at the 
separate edge portion 19 of the already formed semi-finished 
product in order to fabricate at least a portion of the coupling 
part 9-10-60 to be formed therein. To this aim, in the 
example, the obtained semi-finished product 63, with its 
underside 21 directed upward, is conveyed through two edge 
profiling machines 65 and is provided with coupling parts 
9-10-60 and/or locking portions 11-12-13-14-61 at its oppo 
site long sides 41-42, as well as at its opposite short sides 
7-8, by means of a milling process being said machining 
treatment. Milling treatments at the edges of floor elements 
1 are described, for example, in detail in the aforementioned 
WO 97/47834. The mechanical tools applied for the machin 
ing treatment preferably relate to rotating milling tools 66. 

FIGS. 22 through 24 illustrate another method with the 
characteristics of the sixth aspect. Herein, this relates to a 
method wherein, for producing the semi-finished product 63, 
one starts from a board-shaped material 53, upon which the 
decorative element 59 already has been applied as a top layer 
3. In this example, a groove-shaped recess 54 is provided in 
the actual substrate 2 or board material 53 by means of a 
machining treatment. The separate edge portion 19, in which 
the machining treatment of the sixth aspect is performed, is 
provided at this board-shaped material 53, which already is 
provided with a top layer 3, by providing it as an insert 20 
in the groove-shaped recess 54. The separate edge portion 19 
is attached there, for example, by means of gluing. There 
after, as described by means of FIG. 21, follows the step of 
performing a machining treatment. It is noted that Such 
method is recommended for laminate floor panels, such as, 
for example, the laminate floor panel represented in FIG. 11. 

In the case of a floor covering having the characteristics 
of the first, second, third and/or fourth aspects, it is preferred 
that at least the bendable lip-shaped portion 17 and/or recess 
16 mentioned in these aspects has been formed by means of 
said machining treatment. 

It is evident from FIG. 24 that chambers 67 may be 
present between the aforementioned separate edge portion 
19 or insert 20 and the substrate 2. These chambers 67 may 
be applied for providing glue 68 therein. Also, on the figure 
is represented in dashed line 69 that the insert 20 does not 
necessarily have to be provided completely matching into 
the actual substrate 2. The excess material 70 is removed, for 
example, by said machining treatment when forming the 
coupling parts 9-10 and/or the locking portions 11-12-13-14. 
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FIG.25 illustrates a method with the characteristics of the 

sixth aspect, wherein, when providing the semi-finished 
product 63, the aforementioned separate edge portion 19 is 
realized at least partially by providing a solidifying Sub 
stance 71 at the respective side. In the example of FIG. 25. 
the separate edge portion 19 is applied by spraying said 
substance 71 by means of a spraying head 72. It is noted that 
the here applied, previously made, groove-shaped recess 54. 
in which the separate edge portion 19 is provided, has an 
undercut. This undercut 73 promotes the adherence between 
the separate edge portion 19 of synthetic material and the 
remainder of the floor element 1. Possibly, by means of the 
Solidifying Substance 71 also at least a partial encapsulation 
may be obtained, wherein then by means of this substance 
a bottom is provided at the floor element 1, as well as, at 
least at one side and preferably at all sides, a separate edge 
portion is formed of the respective material. 

FIG. 26 illustrates another variant of a method with the 
characteristics of the sixth aspect, wherein said semi-fin 
ished product 63 substantially is formed of tile or the like of 
a stone-like material functioning as the decorative element 
59, at which then, directly or indirectly, said separate edge 
portion 19 is provided at least at one of the sides. In the 
example of FIG. 26, the separate edge portion 19 is provided 
by pushing it into the groove-shaped recess 54, as repre 
sented by arrow 74, where it is locked by means of a snap-on 
coupling. Here, too, for obtaining the separate edge portion 
19 one may think of an at least partial encapsulation of the 
decorative element 59. 
Of course, in the example of FIG. 25 as well as in the 

example of FIG. 26, after the step of providing the semi 
finished product 63 follows the step of performing the 
machining treatment, as Schematically represented in FIG. 
21. 

FIGS. 27 to 29 show an example of such machining 
treatment to greater detail. The figures illustrate how the 
coupling parts 9-10 and locking portions 11-12-13-14 can be 
formed in Successive machining treatment by means of 
rotating milling tools 66, while the floor elements are resting 
on their upper surface 29. The represented floor element 1 is 
a floor element 1 that can be applied for forming a floor 
covering 23 with the characteristics of the first through the 
fourth aspect. 

In the step of performing the milling treatment, preferably 
milling tools 66 are used having a diameter of at least 5 times 
the thickness of the floor elements 1. In the example of the 
FIGS. 27 to 29, the milling tools 66 forming the male 
coupling part 9, as well as the milling tools 66 forming the 
female coupling part 10, rotate about rotation axes 75 
forming at least two different angles with the upper Surface 
29. 

FIG. 29 shows how, amongst others, in the first aspect 
said recess 16 may be formed by means of a rotating 
machining tool 66. It is noted that herein, a proximal flank 
24 of the recess 16, said flank being inclined according to the 
third aspect, the extension of which extends beyond the 
upper edge 47 or just touches it, guarantees a good acces 
sibility for the respective tool 66. 

It is noted that floor elements 1 of floor coverings 23 with 
the characteristics of the first, second, third, fourth, fifth 
and/or seventh aspects at the respective sides 7-8 preferably 
may be removed from a floor covering 23 or can be 
uncoupled again, without requiring a tool to this aim and 
without thereby damaging the respective coupling parts 9-0. 
Such that they can be used several times. In the most 
practical forms of embodiment, the coupling parts and 
locking portions to this aim are made such that two of Such 
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floor elements can be uncoupled from each other by means 
of a turning movement, which applies to all embodiments 
represented in the figures. 

It is not excluded that, according to all herein above 
mentioned aspects, the separate edge portion 19 is realized 
of a natural elastic material. Such as natural rubber. 

Further, it is noted that according to all aspects of the 
invention, it is not excluded that said synthetic material also 
comprises other ingredients, such as ground wood particles, 
however, that preferably an excess of synthetic material is 
provided, such that said bending ability of the first lip 
shaped portion 17 can be realized. So, for example, a 
modified wood fiber material may be used, which comprises 
an excess of resin. Other highly Suitable examples of Such 
materials relate to the materials known as “fiber-filled syn 
thetic material composites’, or more particularly “extruded 
wood'. Such materials are formed starting from a mixture of 
ground wood particles, such as fine wood chips and/or wood 
fibers, and synthetic material and, by means of an extrusion 
procedure, are formed to a solid material that is simple to 
process. Apart from the simple processing ability of these 
composite materials, they also may approach real wood or 
other wood-based materials in respect to appearance and/or 
touch, which renders such edge portion in a floor element 
more easily acceptable to the user. Apart from wood fibers, 
also the use of hemp fibers is possible, which show very 
good fiber geometry for Such application. In the case of said 
filled synthetic material composite, viewed in cross-section, 
Zones with different composition and/or features may be 
applied in order to obtain different features in different 
Zones, for example, in respect to elasticity, color, adherence, 
smoothness of the surface, processability and the like. In a 
practical manner, this may be realized, amongst others, by 
means of co-extrusion. So, for example, the mixing ratio 
between synthetic material and filling material, for example, 
fiber material, such as wood fibers, may be adapted in the 
respective filled synthetic material composite according to 
the Zone. 

From the above, it becomes clear that the present inven 
tion, according to a particular independent aspect thereof, 
also relates to a floor covering 23 consisting of floor ele 
ments 1, which, at least at a first pair of two opposite sides 
7-8, comprise coupling parts 9-10, which substantially are 
made as a male coupling part 9 and a female coupling part 
10, which are provided with vertically active locking por 
tions 11-12, which, when the coupling parts 9-10 of two of 
Such floor elements 1 cooperate, effect a locking in the 
vertical direction V1, perpendicular to the plane of the floor 
elements 1, as well as are provided with horizontally active 
locking portions 13-14, which, when the coupling parts 9-10 
of two of such floor elements 1 cooperate, effect a locking 
in the horizontal direction H1, perpendicular to respective 
sides 7-8 and in the plane of the floor covering 23, with as 
a characteristic that the floor elements 1 comprise at least a 
substrate 2 and preferably also a top layer 3, wherein at least 
one of said coupling parts at least partially is formed at a 
separate edge portion 19-20, preferably an insert 20, which 
is present at the respective side 7 in the substrate 2, wherein 
this separate edge portion 19 consists of a filled, preferably 
a fiber-filled, synthetic material composite, whereas the 
actual substrate 2 of the floor element 1 substantially con 
sists of one or more other materials. It is evident that 
advantages may already be achieved when only a portion of 
one coupling part is made of a filled synthetic material 
composite, however, that it is preferred that the entire 
respective coupling part is made of Such filled synthetic 
material composite, and that even better the male as well as 
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the female coupling part are constructed of Such material, or 
anyhow are constructed at least for a part thereof of such 
material. 

Preferably, said fiber-filled synthetic material composite 
is extruded wood, wherein the filling material is formed by 
wood chips and/or wood fibers. It is clear that also other 
filling materials and/or synthetic materials can be applied. 
For other possible synthetic material composites, reference 
is made to the introduction, where Such materials and their 
components are explained in connection with the seventh 
aspect. 

For the actual Substrate 2, use can be made of any, 
preferably wood-based material, for example softwood, 
such as spruce wood, chipboard, fiberboard, MDF or HDF. 
The application of this particular independent aspect is 

particularly interesting for the floor panels known under the 
denomination of “engineered wood' and of which the sub 
strate 2 is composed of laths 6. So, for example, may this 
aspect be applied in the embodiments represented in FIGS. 
1 to 4, wherein then, for example, the respective separate 
edge portions are made in said filled synthetic material 
composite. Such separate edge portions of filled synthetic 
material, preferably fiber-filled synthetic material, may also 
be applied in laminate floor panels, such as the one repre 
sented in FIG. 11. 

This particular independent aspect best may be applied 
with oblong rectangular floor panels having a pair of long 
and a pair of short opposite sides. Herein, said separate edge 
portion of filled synthetic material composite preferably is 
provided at least at one of the sides of the short pair and still 
better at least at both opposite short sides. Clearly, it is not 
excluded that such separate edge portion is also or solely 
applied at one or both opposite long sides. 

Further, it is clear that applying a filled synthetic material 
composite, such as extruded wood, is useful for providing 
coupling parts, independently of which type of mutual 
connection these coupling parts are allowing. So, for 
example, by means of Such extruded wood, one or more 
coupling parts may be provided at a floor panel, said 
coupling parts allowing at least for a mutual connection with 
the coupling parts of another similar floor panel by means of 
a turning movement, a horizontal shifting movement and/or 
a downward pushing movement. The composition of filled 
synthetic materials can be adapted Such that they allow 
forming the most complex profiles therein, for example, by 
means of a machining treatment, such as milling. Possibly, 
the respective profiles also may be formed entirely or 
partially by means of the extrusion process. In the most 
Suitable composition of Such filled synthetic material, an 
excess of synthetic material is applied, which means that a 
synthetic material/filling material ratio is applied, which is 
higher than 50:50. Of course, the invention does not exclude 
that an excess of the filling material, for example, of wood 
fibers and/or wood chips, might be applied. Further, possibly 
also the fiber length of the filling material can be adapted, for 
example, between 70 and 2500 micron. Also, the moisture 
percentage of the extruded wood may be adapted, for 
example, between 1 and 10%. Preferably, within the frame 
of the present invention wood fiber lengths between 100 and 
1000 micron and/or moisture percentages lower than 7%, 
and still better lower than 5%, are handled. These adapta 
tions of mixing ratio, fiber length and/or moisture content 
are also useful with said seventh aspect of the invention, as 
well as in all other aspects where such filled synthetic 
material can be applied. 
Of course, floor panels with the characteristics of this 

particular aspect also may show the characteristics of the 
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first, second, third, fourth and/or seventh aspects. A method 
according to the sixth aspect, as, for example, illustrated in 
FIGS. 21 to 25, is recommended for the fabrication of the 
floor elements which can be applied for composing a floor 
covering with the characteristics of this particular indepen 
dent aspect and/or the seventh aspect. 

FIG. 30 shows an example of a floor covering, which, 
amongst others, has the characteristics of said particular 
aspect of the invention and also shows the characteristics of 
said seventh aspect, and which is composed of floor ele 
ments 1 of the type “engineered wood'. The male coupling 
part 9 can be pushed, with a substantially downward move 
ment, home into the female coupling part 10 in order to form 
a connection in horizontal direction H1 as well as in vertical 
direction V1. Herein, the female coupling part 10 of a 
so-called “push-lock’ connection is made in a filled Syn 
thetic material. Such as extruded wood. To this aim, at the 
respective side 8 of the floor element 1 a separate edge 
portion 19 in the form of an insert 20 of this filled synthetic 
material composite is provided, upon which the female 
coupling part 10 then is formed entirely, for example, by 
means of a method with the characteristics of the sixth 
aspect. The respective insert 20 forms the entire respective 
side 8 of the floor element 1, with the exception of the top 
layer 3 and the backing layer 4. The actual substrate 2 is 
composed of laths 6 of another material, for example, of 
softwood. 

FIGS. 31 and 32 represent other examples, wherein this 
time the male coupling part 9 is made of a fiber-filled 
synthetic material composite. FIG. 33 in its turn represents 
an example where the female coupling part 10 is provided on 
such insert 20. 

FIG. 32 shows the female coupling part 10 as having a 
projecting end part 101 formed by the substrate 2. The 
projecting end part 101 comprises the horizontally active 
locking portion 14, and the horizontally active locking 
portion 14 is thus also formed by the substrate 2. The 
horizontally active locking portion 14 comprises a horizon 
tally active locking Surface 102 which is under an angle 
respect to the horizontal direction H1. 

It is clear that in all preceding examples of separate edge 
portions of synthetic material or fiber-filled synthetic mate 
rial composite. Such edge portion may also be provided at 
two opposite sides, such that the male as well as the female 
coupling part are made at least partially or entirely on Such 
edge portion. 

In respect to all aspects of the invention, it is also noted 
that in the cases where a separate edge portion or insert of 
synthetic material forms an entire side of the respective floor 
element, possibly with the exception of the top layer and/or 
the backing layer, a water-tight protection of the actual 
substrate may be obtained at the side concerned. Of course, 
in order to obtain an entire water-tight protection, it is 
desirable to provide protective provisions at all edges of the 
respective floor element, whether or not in the form of such 
separate edge portion or insert. 

In the forms of embodiment or aspects in which a backing 
layer is mentioned, it is clear that Such backing layer is 
solely optional. In particular, it may be omitted in floor 
elements of the type “engineered wood' in order to form a 
floor element, such as "dual layer parquet'. 

Further, it is noted that according to the invention filled 
synthetic material composites differ from materials such as 
MDF, HDF and chipboard in that they have a higher content 
of synthetic material. This content of synthetic material 
preferably is higher than 10 percent, and still better higher 
than 20 percent. By this high content of synthetic material, 
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it can be obtained that the matrix of these filled synthetic 
materials is formed by the respective synthetic material. 

According to all aspects, also cavities may be provided in 
the synthetic material or filled synthetic composite material, 
by which, for example, an economization of material can be 
obtained and/or the mechanical features of the obtained edge 
portion or any other portion may be influenced. 

In particular, in respect to wood fiber-filled and/or wood 
chip-filled synthetic material composites, such as extruded 
wood, it is noted additionally that they also may show the 
following advantageous features, which can be usefully 
applied in flooring applications. Such materials may be 
resistant against splitting, deformation and/or splintering; 
they may be treated with the milling tools that are applied, 
for example, for treating MDF; these materials may be made 
anti-bacterial, waterproof and/or moisture-proof they may 
be made in different colors, amongst which, the color of 
wood; when touched, they may feel like traditional wood; 
they may be made recyclable and/or maintenance-friendly. 
The present invention is in no way limited to the forms of 

embodiment described as an example and represented in the 
figures; on the contrary, such floor coverings, floor panels 
and methods may be realized according to various variants, 
without leaving the scope of the invention. 

It is clear that the terms “floor covering and “floor 
elements’ are to be understood in the broadest sense. They 
relate to any coverings or elements that can be applied as 
floor coverings or floor elements, even if they are not 
commercialized to this aim. 

The invention claimed is: 
1. Floor element for forming a floor covering, wherein 

said floor element, at least at a pair of opposite sides, 
comprises coupling parts, which are performed as a male 
coupling part and a female coupling part, which are provided 
with vertically active locking portions, which, in a coupled 
condition of two of such floor elements, effect a locking in 
a direction perpendicular to a plane of the floor covering, 
and also are provided with horizontally active locking 
portions, which, in the coupled condition, effect a locking in 
a direction perpendicular to the respective sides and in the 
plane of the floor covering; 

wherein the floor element comprises a Substrate and a top 
layer, the upper side of said Substrate defining a Sub 
stantially horizontal plane; 

wherein a chamfer is present at the upper edge of at least 
one of said sides, said chamfer having an upper Surface, 
said upper Surface being situated entirely above said 
Substantially horizontal plane and being formed in said 
top layer; and 

wherein at least one of said coupling parts is at least 
partially made of a filled synthetic material composite. 

2. The floor element of claim 1, wherein, for forming said 
chamfer, a material portion of the top layer has been 
removed. 

3. The floor element of claim 1, wherein the upper surface 
of said chamfer is not covered. 

4. The floor element of claim 1, wherein a chamfer is 
present at the upper edge of both of said sides Such that a 
V-groove is formed at the upper edges in the coupled 
condition. 

5. The floor element of claim 1, wherein the male cou 
pling part is at least partially made of said filled synthetic 
material composite. 

6. The floor element of claim 5, wherein the horizontally 
active locking portion of said male coupling part is made of 
said filled synthetic material composite. 
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7. The floor element of claim 6, wherein the horizontally 
active locking portions are performed as, on the one hand, an 
upright locking portion situated at a distal end of a projecting 
lip bordering the female coupling part towards the bottom 
and, on the other hand, a coupling portion cooperating 
therewith at the male coupling part; 

wherein said coupling portion of the male coupling part 
comprises a flank on which contact takes place with 
said upright locking portion in the coupled condition; 
and 

wherein said flank is made of said filled synthetic material 
composite. 

8. The floor element of claim 7, wherein said flank, at the 
height of the contact, is made with an inclination that forms 
an angle with the horizontal, said angle differing from 90° 
and being larger than 45°. 

9. The floor element of claim 1, wherein the vertically 
active locking portion of said male coupling part is made of 
said filled synthetic material composite. 
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10. The floor element of claim 1, wherein the male 

coupling part is entirely made of said filled synthetic mate 
rial composite. 

11. The floor element of claim 1, wherein said filled 
synthetic material composite comprises, as a synthetic mate 
rial, a thermoplastic material. 

12. The floor element of claim 11, wherein said synthetic 
material is chosen from the following list: polyethylene, 
polypropylene and polyvinylchloride. 

13. The floor element of claim 11, wherein said filled 
synthetic material composite comprises an inorganic filling 
material. 

14. The floor element of claim 11, wherein the mixing 
ratio between the synthetic material and the filling material 
is between 70/30 and 20/80. 

15. The floor element of claim 1, wherein the floor 
element comprises a backing layer. 
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