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DESCRIPTION

[0001] This invention relates to a method for producing panels.

[0002] Primarily, the invention relates to floor panels, more particularly decorative floor panels 
for forming a floor covering, however, it is not excluded to apply the invention with other forms 
of coverings, for example, as wall panels, ceiling panels and the like.

[0003] The invention relates in particular to panels consisting of supple synthetic material, 
more particularly panels consisting of soft PVC (polyvinyl chloride), also called vinyl tiles or vinyl 
strips.

[0004] Panels of synthetic material are known, amongst others, from US 2002/0189183. 
Herein, reference is also made to the American patent application No. 09/152,684, which is 
granted under the No. US 6.306.318, and wherein for the material, the use of PVC is stated. 
The panels represented in the document US 2002/0189183 are formed in a mold. This 
technique shows the disadvantage that it is expensive and that the production rate is low. 
Further, the panels obtained in this manner are subjected to tolerance deviations as a result of 
the fact that expansions may occur when removing the panels from the mold, as a 
consequence of which the coupling means possibly formed at the edges, when installing the 
panels, either are difficult to fit into each other, or are sitting too loosely in each other.

[0005] US 6 591 568 describes floor panels having a core made of particles or fibers of wood 
bonded with a resin or glue. When separate vertical assembly joining profiles of thermoplastic 
materials are applied to couple the panels, methods as injection molding and extrusion are 
mentioned for producing the profiles.

[0006] WO 2007/141605 describes floor panels having a substrate made of wood or wood
based materials, such as chipboard or fiberboard. A separate edge portion made of synthetic 
material is applied for locking the panels together. The hard substrate forms a stable reference 
frame for being able to mill a coupling profile from or into the separate edge portion.

[0007] WO 2009/061279 describes a method for installing panels having core materials such 
as wood, HDF, particle board or plywood.

[0008] WO 2011/028171, which is an Art. 54(3) EPC document, describes a method for 
assembling floorboards having a core made of a resilient material such as vinyl or PVC.

[0009] DE 20 2008 011 589 U1 describes floor panels having a substrate of elastic plastic and 
mechanical coupling parts integrally formed from said substrate, allowing to couple such 
panels together by means of a downward movement of one panel with respect to the other. 
Figures 2a-2b show an example of such coupling parts, having a particular shape. Due to this 
shape, the coupling parts are not so easy to manufacture with precise tolerances.
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[0010] A first aim of the invention consists in offering solutions for coupling such panels of PVC, 
or of another supple synthetic material, to each other in an adequate manner, such by means 
of appropriate coupling parts.

[0011] Moreover, the invention in general also relates to a panel, in particular a floor panel, 
which, at least at two opposite edges, comprises coupling parts of the type allowing to couple 
two of such panels to each other by means of a downward movement of one panel in respect 
to the other, wherein these coupling parts form a first locking system, which effects a locking in 
the plane of the panels and perpendicularly to said edges, as well as form a second locking 
system, which effects a locking perpendicularly to the plane of the panels. A second aim of the 
invention consists in further optimizing panels of this type, such that the coupling parts offer 
new possibilities and, amongst others, also can be applied with panels of a supple material, 
more particularly said panels of soft PVC.

[0012] The present invention relates to a method for producing panels for forming a covering 
according to claim 1. Preferred embodiments are described in dependent claims 2 to 11.

[0013] The invention relates to a method for producing panels for forming a covering, more 
particularly floor panels for forming a floor covering, which, at least at two opposite edges, 
comprises coupling parts of the type allowing to couple two of such panels to each other by 
means of a downward movement of one panel in respect to the other; wherein these coupling 
parts form a first locking system, which effects a locking in the plane of the panels and 
perpendicularly to said edges, as well as form a second locking system, which effects a locking 
perpendicularly to the plane of the panels; with the characteristic that said coupling parts are 
realized in soft PVC, as well as at least partially in the form of a milled profiled part of this soft 
PVC. By milling the coupling parts at least partially from soft PVC, very precise tolerances can 
be maintained. In combination with the use of PVC then very controllable elastic properties 
may be imparted to the coupling parts, whereby on the whole good properties are obtained, in 
respect to a smooth coupling as well as in respect to the strength of the coupling which can be 
realized by means of such coupling parts.

[0014] According to a deviating non-claimed embodiment, the profiled parts, instead of by 
means of one or more milling treatments, can also be realized by one or more other 
mechanical cutting treatments.

[0015] In a preferred embodiment, the panel is realized as a supple PVC panel, thus, at least 
with a substrate on the basis of PVC, and said coupling parts are integrally made of this 
substrate, preferably entirely by means of a mechanical cutting treatment, more particularly by 
means of a milling process.

[0016] According to a preferred embodiment, the first locking system is formed at least of an 
upwardly directed lower hook-shaped portion which is situated at one of said two edges, as 
well as of a downwardly directed upper hook-shaped portion which is situated at the opposite 
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edge; the lower hook-shaped portion consists of a lip with an upwardly directed locking 
element, whereas the upper hook-shaped portion consists of a lip with a downwardly directed 
locking element; and at least one of said hook-shaped portions is bendable in respect to the 
plane of the respective panel, such that the pertaining locking element can perform a 
movement, more particularly a tilting movement, which facilitates coupling the panels.

[0017] Panels according to this preferred embodiment offer the advantage that they can be 
coupled smoothly at said edges, as the tilting movement provides for that the locking elements 
can engage more smoothly one behind the other, possibly without necessarily having to 
overcome a snap effect.

[0018] It is noted that, as will be explained further, the intended bending as such can take 
place in such hook-shaped portion itself, as well as at a distance therefrom, wherein the hook
shaped portion in the latter case then as a whole adopts a bent-out position.

[0019] According to a preferred characteristic, the coupling means are configured such that 
the downwardly directed locking element must be brought through an opening between the 
upwardly directed locking element and a locking part of the second locking system and that the 
downwardly directed locking element and said opening are configured such that the 
downwardly directed locking element fits more smoothly through said opening when at least 
one of said hook-shaped portions is bent, compared to the case when none of both hook
shaped portions is bent.

[0020] According to a preferred embodiment, the panels are rectangular, either oblong or 
square, and thus comprises a first pair of opposite edges and a second pair of opposite edges; 
both pairs of opposite edges comprise coupling parts allowing to mutually couple a plurality of 
such panels to each other; these coupling parts at both pairs of edges form a first locking 
system which effects a locking in the plane of the panels and perpendicular to the respective 
edges, as well as form a second locking system which effects a locking perpendicular to the 
plane of the panels; these coupling parts substantially are realized from said substrate; the 
coupling parts at the first pair of opposite edges are configured such that two of such panels 
can be coupled to each other at these edges by means of a turning movement; and the 
coupling parts at the second pair of opposite edges are configured such that two of such floor 
panels can be coupled to each other by means of a downward movement of one panel in 
respect to the other, more particularly by means of the downward movement obtained as a 
result of the turning movement at the first pair of edges.

[0021] According to a preferred embodiment, this floor panel further is characterized in that the 
second locking system at the second pair of edges consists of locking parts engaging behind 
each other, which can be brought one behind the other by their elasticity and/or movability.

[0022] By also integrating the coupling parts at the second pair of sides into the substrate, 
ideal properties are obtained for realizing a coupling which allows a locking by means of a 
downward movement.
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[0023] According to a preferred embodiment, the first locking system is formed at least of an 
upwardly directed lower hook-shaped portion which is situated at one of said two edges, as 
well as of a downwardly directed upper hook-shaped portion which is situated at the opposite 
edge; the lower hook-shaped portion consists of a lip with an upwardly directed locking 
element, whereas the upper hook-shaped portion consists of a lip with a downwardly directed 
locking element; the second locking system comprises locking parts which are situated next to 
the proximal end of the lower hook-shaped portion and the distal end of the upper hook
shaped portion, respectively; and at least one of said locking parts of the second locking 
system is made from soft PVC.

[0024] Herein, said locking parts preferably are made as a fixed and preferably compressible 
part.

[0025] More particularly, it is preferred herein that the panel substantially consists of a 
substrate on the basis of soft PVC and that said coupling parts are integrally realized in said 
substrate, wherein said locking parts are realized as fixed, possibly somewhat compressible 
parts.

[0026] By making use of soft PVC in a coupling system with coupling parts which can be joined 
together by a downward movement, it is obtained that the coupling parts can move smoothly 
along each other during coupling.

[0027] According to a preferred embodiment, the first locking system is formed at least of an 
upwardly directed lower hook-shaped portion which is situated at one of said two edges, as 
well as of a downwardly directed upper hook-shaped portion which is situated at the opposite 
edge; in said substrate, a reinforcement layer is present, which extends in the plane of the 
panel; the lower hook-shaped portion consists of a lip with an upwardly directed locking 
element, whereas the upper hook-shaped portion consists of a lip with a downwardly directed 
locking element; and at least one of said lips is configured such that, seen in cross-section, it is 
at least over a certain portion free from said reinforcement layer. Preferably, both lips are 
configured in this manner.

[0028] The term "reinforcement layer" is to be understood in a broad sense and also simply 
includes a layer which, for example, is applied as a basic carrier for building up the vinyl 
structure.

[0029] As one or both of the lips, over at least a portion thereof, are kept free from such 
reinforcement layer, the advantage is obtained that such reinforcement layer cannot affect the 
bendability in these portions in a disadvantageous manner.

[0030] The panels of the claimed invention comprise a substrate on the basis of soft PVC and 
the coupling parts, which are of the type allowing that two of such floor panels can be coupled 
to each other by means of a downward movement of one panel in respect to the other, are
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integrally realized from the substrate.

[0031] The coupling parts of the panels of the claimed invention, which are of the type allowing 
that two of such floor panels can be coupled to each other by means of a downward movement 
of one panel in respect to the other, have a first locking system, which is formed at least of an 
upwardly directed first lower hook-shaped portion situated at one of the respective edges, as 
well as a downwardly directed upper hook-shaped portion situated at the opposite edge.

[0032] According to preferred embodiments, the panels of the aforementioned one or more 
aspects also show one or more of the hereafter listed additional characteristics, inasmuch as 
these characteristics do not already form part of the basic characteristics of such aspect. 
These characteristics consist in:

• that this panel is rectangular, either oblong or square, and thus comprises a first pair of 
opposite edges and a second pair of opposite edges, wherein both pairs of opposite 
edges comprise coupling parts allowing to mutually couple a plurality of such panels to 
each other, wherein these coupling parts at both pairs of edges form a first locking 
system which effects a locking in the plane of the panels and perpendicular to the 
respective edges, as well as form a second locking system which effects a locking 
perpendicularly to the plane of the panels, and wherein the coupling parts at one of both 
pairs of edges thus are formed by said coupling parts which are of the type allowing that 
two of such floor panels can be coupled to each other by means of a downward 
movement of one panel in respect to the other;

• that the panel substantially consists of a substrate and that the coupling parts at both 
pairs of edges are realized substantially integrally from this substrate;

• that the substrate substantially consists of soft PVC, in which possibly a reinforcement 
layer is incorporated;

• that the substrate substantially consists of soft PVC, with the exception of possible top 
layers, backing layers and intermediate layers, which may consist of another material.

[0033] The panels of the invention preferably are made in the form of rectangular oblong 
strips. The dimensions may vary greatly.

[0034] In respect to thickness, this preferably varies between 3 and 10 mm, and still better 
between 4 and 7 mm.

[0035] At the decor side, they comprise a decorative layer, which may carry any image. In a 
practical embodiment, the image represents a wood motif. More particularly, on each panel the 
appearance of a wooden plank is represented.

[0036] Other additional characteristics will become clear from the detailed description and the 
claims. It is noted that all subsidiary characteristics can be combined at will with the main 
characteristics of the invention.
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[0037] A method for installing panels, more particularly floor panels, is also described, wherein 
these panels are rectangular, either oblong or square, and thus comprise a first pair of 
opposite edges and a second pair of opposite edges; wherein both pairs of opposite edges 
comprise coupling parts, which form a first locking system which effects a locking in the plane 
of the panels and perpendicular to the respective edges, as well as form a second locking 
system which effects a locking perpendicular to the plane of the panels; wherein the coupling 
parts at the first pairs of opposite edges are configured such that two of such floor panels can 
be coupled to each other at these edges by means of a turning movement; wherein the 
coupling parts at the second pair of opposite edges are configured such that two of such floor 
panels can be coupled to each other by means of a downward movement of one panel in 
respect to the other, more particularly by means of the downward movement which is obtained 
as a result of the turning movement at the first pair of edges; wherein at the second pair of 
edges, the locking system is formed at least of an upwardly directed lower hook-shaped 
portion situated at one of said two edges, as well as of a downwardly directed upper hook
shaped portion which is situated at the opposite edge; and wherein the lower hook-shaped 
portion consists of a lip with an upwardly directed locking element, whereas the upper hook
shaped portion consists of a lip with a downwardly directed locking element; with the 
characteristic that at the second pair of edges coupling parts are applied of which at least one 
of the lips, in respect to the plane of the panel concerned, can be bent out of this plane, such 
that the pertaining locking element can perform a movement, more particularly a tilting 
movement, which facilitates the coupling of the panels, and that the method provides at least 
the following steps:

• installing a first panel intended for forming part of a first row of panels;
• coupling a second panel to said first panel, such at said first pair of edges, wherein this 

second panel is intended for forming part of a second row successive to said first row of 
panels;

• coupling in the second row a third panel both to said second panel and to the first panel, 
wherein the third panel is coupled to the first panel by means of a turning movement, 
wherein the third panel, from an upwardly pivoted position, is brought into substantially 
the same plane as the first and second panels, whereas, as a result of this movement 
and the downward pressing-together movement created therein, the hook-shaped 
portions engage into each other between the third and second panel;

• applying an underlay element therein;;
• and, during pressing together, as a result of the use of the underlay element, deforming, 

more particularly bending, at least one of said lips in such a manner that coupling, as 
aforementioned, is facilitated.

[0038] According to a variant, not specifically one or more lips are bent, but one or more of the 
hook-shaped portions are bent as a whole or locally, wherein the bending thus does not 
necessarily have to take place in the lips themselves.
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[0039] This installation technique allows a smooth installation, without necessitating tools. 
Further advantages, as well as preferred techniques, will become clear from the detailed 
description.

[0040] It is clear that the installation method shows its advantages in particular when it is 
applied for installing panels in the form of strips or tiles on the basis of soft PVC, which are 
provided with said coupling parts.

[0041] Described now is a method wherein the above-described, as well as below-described, 
technique in which an underlay element is applied and a bending is created, is applied for 
panels wherein at the first pair of edges the connection is performed in another manner than 
by means of a turning movement. The essence in fact consists in the particular technique of 
bending the coupling parts at one pair of edges, irrespective of the manner in which the other 
pair of edges is coupled.

[0042] In a preferred embodiment, in the aforementioned installation method panels are 
applied which also fulfill one or more of the aforementioned embodiments.

[0043] It is noted that "soft PVC" is a term which expresses that this relates to supple PVC, in 
other words, PVC which is bendable in a relatively smooth manner. The term soft PVC is 
generally known in the art. Such soft PVC consists of PVC which is softened, preferably by 
means of a plasticizer added during the production process. Depending on the amount of 
plasticizer added, of course different degrees of suppleness can be obtained. Preferably, a 
suppleness will be applied which is such that, when a panel is gripped at one extremity, it 
hardly bends under its own weight and thus certainly will not limply hang downward, however, it 
will still be bendable by a manual force.

[0044] With the intention of better showing the characteristics of the invention, hereafter, as an 
example without any limitative character, some preferred embodiments are described, with 
reference to the accompanying drawings, wherein:

Figure 1 in top plan view represents a panel, more particularly a floor panel, according to the 
invention;

Figures 2 and 3, at a larger scale, represent cross-sections according to the references ll-ll 
and Ill-Ill in figure 1;

Figures 4 and 5 represent how the panels can be interconnected at their long sides;

Figures 6 and 7 represent how the panels fit into each other at their short sides;

Figure 8 represents how a plurality of panels from figure 1 can be connected to each other;

Figure 9, at a larger scale, represents the portion indicated by F9 in figure 8;

Figure 10 represents a particular technique for interconnecting panels;
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Figure 11, at a larger scale, represents the portion indicated by F11 in figure 10;

Figures 12 and 13 further illustrate the aforementioned technique;

Figure 14 represents another particular embodiment of said technique;

Figure 15 in cross-section represents another embodiment of a panel according to the 
invention.

[0045] In figures 1 to 7, a panel 1 is represented, which is realized as a floor panel.

[0046] In the represented example, the panel 1 is made as an oblong rectangular strip and 
thus comprises a first pair of opposite edges 2-3, which in this case form the long sides of the 
panel 1, and a second pair of opposite edges 4-5, which form the short sides of the panel 1.

[0047] As is represented more in detail in figures 2 and 3, both pairs of opposite edges 2-3 
and 4-5 comprise coupling parts 6-7, 8-9, respectively, which allow to mutually couple a 
plurality of such panels 1 to each other.

[0048] As specifically represented in the figures 4 and 5, coupling parts 6-7 at the first pair of 
opposite edges 2-3 are configured such that two of such panels can be coupled to each other 
at these edges 2-3 in a locking manner by means of a turning movement. Herein, the coupling 
parts 6-7 form a first locking system which effects a locking in the plane of the panels 1 and 
perpendicularly to said edges 2-3, thus, in this case in the horizontal direction, as well as form 
a second locking system, which effects a locking perpendicularly to the plane of the panels 1, 
in this case, thus, in the vertical direction. To this aim, the coupling parts 6-7 are constructed as 
a tongue 10 and a groove 11, which provide for the vertical locking and comprise locking parts 
12-13, which, in the coupled condition, prevent the shifting apart of the tongue and groove.

[0049] Herein, it is preferred that, as indicated, the groove 11 is limited by a lower lip 14 and an 
upper lip 15, and that the locking parts 12 and 13 are performed in the form of cooperating 
projections, at the lower side of the tongue 10 and at the upper side of the lower lip 14, 
respectively. The cooperation is performed by means of locking surfaces 16 and 17 provided 
for this purpose. As also represented, it is also preferred that the lower lip 14 extends laterally 
up to beyond the distal end of the upper lip 15, more particularly such that the locking surface 
17 is situated entirely in that portion of the lower lip 14 which is situated beyond the upper lip 
15.

[0050] As schematically represented in figures 6 and 7, the coupling parts 8-9 at the second 
pair of opposite edges 4-5 are configured such that two of such panels 1 can be coupled to 
each other by means of a downward movement of one panel in respect to the other. This 
downward movement will be discussed more detailed below.
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[0051] As is clearly visible in figure 7, the coupling parts 8-9 herein also form a first locking 
system, which effects a locking in the plane of the panels 1 and perpendicular to said edges 4- 
5, thus, in the case in the horizontal direction, as well as a second locking system, which 
effects a locking perpendicularly to the plane of the panels 1, in this case, thus, the vertical 
direction.

[0052] The first locking system is substantially formed of an upwardly directed lower hook
shaped portion 18 situated at the edge 5, as well as of a downwardly directed upper hook
shaped portion 19 which is situated at the opposite edge 4, which hook-shaped portions can 
be engaged one behind the other by said downward movement. The lower hook-shaped 
portion 18 consists of a lip 20, which extends laterally from the lower edge of the panel 1 and 
which is provided with an upwardly directed locking element 21 with a locking surface 22, 
whereas the upper hook-shaped portion 19 consists of a lip 23, which extends laterally from 
the upper edge of the panel 1 and which is provided with a downwardly directed locking 
element 24 with a locking surface 25.

[0053] The second locking system of the edges at the short sides is formed by locking parts 
26-27, which are situated next to the proximal extremity 28 of the lower hook-shaped portion 
18 and the distal extremity 29 of the upper hook-shaped portion 19, respectively. The locking 
parts 26-27 consist of projections engaging one behind the other, which define locking 
surfaces 30-31. It is noted that the coupling parts 8-9 principally also may be considered a 
tongue and groove coupling, wherein the locking part 27 functions as a tongue, whereas the 
groove in which this tongue gets seated, is defined by the locking part 26 functioning as the 
upper lip, and the first hook-shaped portion 18 functioning as the lower lip.

[0054] It is noted that the space between the vertically active locking part 26 and the 
horizontally active locking element 21, which is also indicated by opening H, functions as a 
female part 32, whereas the locking element 24 is made as a male part 33, which fits into the 
female part 32.

[0055] The panel 1 is substantially formed on the basis of soft polyvinyl chloride (PVC). More 
specifically, it comprises a substrate which is realized on the basis of soft PVC, which substrate 
is indicated by reference 34 in figures 2 through 13. In these figures, this substrate is 
schematically depicted as a single layer. In reality, this may be a single layer as well as several 
layers, which not all have to consist of PVC. Usually, a top layer 35 is provided on the 
substrate, which in figures 2 to 13 also is represented by a single layer, however, in reality also 
may consist of several layers, which further will become clear from the description of figure 14. 
The top layer 35 has at least the aim of providing a decorative upper side 36 at the panel 1, 
preferably in the form of a printed decor and, at least in the case of a floor panel, providing for 
offering a wear-resistant surface.

[0056] As indicated in figure 7, the panels have a total thickness T. The thickness T preferably 
has a value situated between 3 and 10 mm. In particular in a practical embodiment, this value 
will be situated between 4 and 7 mm.
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[0057] It is noted that the aforementioned coupling parts, 6-7 as well as 8-9, as represented, 
preferably are formed integrally from the material of the actual panel 1, more particularly from 
the substrate material. As a result thereof, the coupling parts as such also consist of soft PVC. 
It is noted that the coupling parts 6-7 and 8-9 preferably are also formed by means of a 
mechanical treatment, more particularly milling treatments. Milling techniques which allow to 
provide coupling parts at the edges of the panels are known, amongst others, from WO 
97/47834. By selecting appropriate cutters and by means of an appropriate adjustment 
thereof, thus, appropriate profiled parts, for example, as are represented in the figures, may be 
realized.

[0058] Preferably, the whole is designed such that, by exerting a relatively low force, preferably 
manually, at least one of said hook-shaped portions 18-19 can be bent out of the plane of the 
panel 1, and preferably even both can be bent out of the plane of the panel 1. By this 
bendability, it is meant that such hook-shaped portion can adopt a bent position in respect to 
the remainder of such panel 1, wherein this thus may relate to a bending in such hook-shaped 
portion itself, for example, in the lip thereof, as well as to a bending in the panel itself, 
proximally from the hook-shaped portion, such that the hook-shaped portion is put at an angle 
in respect to the panel itself, or to a combination of both. This bendability is achieved, amongst 
others, due to the suppleness of said soft PVC.

[0059] More particularly, it is preferred that at least one of said hook-shaped portions 18-19, in 
respect to the plane of the panel concerned, can be bent out of this plane, such that the 
pertaining locking element 21-24 can perform a movement, more particularly a tilting 
movement, which facilitates coupling the panels. Such bending allows a smooth coupling of 
such panels by means of an underlay element 37, according to an installation technique which 
will be explained further in particular.

[0060] In figures 8 and 9, it is schematically represented how the panels 1 can be installed. In 
order to explain the method, a number of the panels 1, in order to differentiate additionally, are 
indicated by references 1A, 1B, 1C. The panels 1 are laid down row per row and coupled to 
each other. In order to obtain that the panels are coupled at the edges 2-3 as well as 4-5, the 
method comprises at least the following steps:

• installing a first panel 1A intended for forming part of a first row of panels;
• coupling a second panel 1B to said first panel 1A, such at first edges 2-3, wherein this 

second panel 1B is intended for forming part of a second row successive to said first row 
of panels;

• coupling in the second row a third panel 1C both to said second panel 1B as to the first 
panel 1A, wherein the third panel 1C is coupled to the first panel 1A by means of a 
turning movement, wherein the third panel 1C, from an upwardly pivoted position, is 
brought into substantially the same plane as the first and second panels, whereas, as a 
result of this movement and the downward movement created therein, the hook-shaped 
portions 18-19 engage into each other between the third and second panel.
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[0061] It is clear that normally, between installing the first panel 1Aand coupling the second 
panel 1B thereto, first also all further panels of the row in which the first panel 1A is situated, 
are installed. Coupling the second panel 1B to the first panel 1A, of course, also is performed 
by connecting the panel 1B at its edge 2, by means of a turning movement as represented in 
figure 4, to the edge 3 of the first panel 1A and possible other panels of the row of the panel 
1A.

[0062] When connecting the panel 1C to the panel 1A, also a turning movement, as in figure 4, 
is applied. Herein, a downward movement M is performed at the short edges 4-5, by which the 
coupling parts 8 and 9 are engaged into each other.

[0063] By this downward movement M, in a very broad sense each form of movement is 
meant in which, in a cross-section as seen in figures 6 and 7, the one panel is let down from a 
higher position in relation to the other. This movement M does not necessarily have to be a 
rectilinear movement, and during this movement, temporary deformations in the panels and 
more particularly in the hook-shaped portions 18 and 19 may occur.

[0064] Theoretically, a downward movement M, which, seen in cross-section, is rectilinear or 
almost rectilinear, may be used for engaging a panel 1C into a panel 1B, which means that the 
right-hand panel in figure 6, seen in cross-section, simply is pressed straight down into the 
position of figure 7. It is clear that herein effectively small local deformations will occur, as the 
locking parts 26 and 27 have to be pressed home one behind each other by means of a snap 
effect. Herein, the snap effect is obtained by the elasticity of the soft PVC and the bending 
actions in the component parts and compressions in the material occurring as a result thereof.

[0065] Practically seen, however, use shall be made of a technique described in more detail 
below, by which the installation of the panels 1 is facilitated. Namely, it is so that, when joining 
the panels by means of the aforementioned theoretical manner, the hook-shaped portions 18- 
19 are difficult to press fixedly into each other as the suppleness of soft PVC is too low. 
Pressing the hook-shaped portions 18-19 fixedly together according to said theoretical 
manner, in the represented profile normally will be realized only by exerting a force with a tool 
onto the upper side of the panel to be joined into the other, on the respective edge thereof, for 
example, by means of a hammer or the like.

[0066] According to a practical technique of the invention, an underlay element 37 is applied 
when interconnecting the panels 1C and 1B, in such a manner that during joining a bending is 
created in one or both of the hook-shaped portions 18-19, as a result of which the male part 33 
more smoothly fits into the female part 32. Herein, the underlay element 37 is provided 
underneath the edge 5 of the panel 1B, more particularly is pushed there under, such that the 
hook-shaped portion 18 is pending freely at a distance above the subsurface, more particularly 
such as can be seen in figures 12 and 13. By subsequently coupling the panel 1C during 
turning down to the panel 1B, different movement mechanisms can be created, depending on 
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the location where a pressure is exerted on the panel 1C, which mechanisms, however, always 
lead to a smooth joining of the edges, without having to exert an extreme force for this 
purpose. Thus, the pressing-on may take place simply by exerting a force F on the panel 1C 
with a finger.

[0067] According to figure 12, the force F is exerted on top of the hook-shaped portion 19, with 
the result that this hook-shaped portion 19 as such bends not or a little and only the hook
shaped portion 18 bends downward, whereby the opening H indicated in figure 11 enlarges a 
little and the male part 33 will fit better into the female part 32.

[0068] However, still better, as represented in figure 13, a force F is exerted on the panel 1C at 
a distance which is somewhat remote from the edge 4, with the result that the entire hook
shaped portion 19 comes into an upwardly bent position in respect to the remainder of the 
panel. As a result thereof, the locking element 24 performs a tilting movement, by which it fits 
more smoothly through said opening H, after which, after removing the pressure on the panel 
1C, this locking portion 24 tilts back into its normal position, wherein the locking part 27 comes 
to sit underneath the locking part 26. It is clear that herein normally also a bending in the hook
shaped portion 18 will occur, as a result of which, analogous as discussed by means of figure 
12, also the joining is facilitated once more.

[0069] During joining according to figure 13, a snap effect may or may not occur, depending on 
the design of the coupling parts and the bending effects of the hook-shaped portions 18 and 
19 realized during joining. It is clear that by a bending herein a bending in a hook-shaped 
portion 18 or 19 itself has to be understood, thus, that the lip 20 and/or 23 itself is bent, as well 
as a bending of such part in its totality, wherein the bending zone is not located in the lip 20 
and/or 23, but at a farther distance from the respective edge in the respective panel itself. The 
bending may also consist of the combination of these two possibilities.

[0070] In the most preferred embodiment, the coupling parts 8-9 are realized such that, by 
realizing a bending as in figure 13, however, in a more pronounced form, the male part 33 can 
be inserted in the female part 32 without any snap effect, this by means of the above
discussed tilting movement. By means of a pronounced bending, the male part 33 effectively 
can be inserted freely into the opening H, after which this, by the tilting back thereof, it is 
seated with the locking part 27 underneath the locking part 26 without any snap effect. Such 
pronounced bending is represented in figure 14, wherein said opening is enlarged such that 
the locking element 24 can move smoothly downward between the locking element 21 and the 
locking part 26, whether or not with any clamping effect, until the locking surface 31 slides 
underneath the locking surface 30 and the locking is obtained. It is noted that the technique 
applied herein results in that the coupling is no longer operative as a so-called "push-lock" 
coupling, but rather provides for a local turning movement, wherein certain portions thus 
perform tilting movements into each other by the deformation of the respective edge zones.

[0071] An important advantage of the herein-above discussed practical methods consists in 
that for moving the locking parts 26 and 27 one behind each other, the panel 1C, when being 
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let down, does not have to perform a short to-and-fro shifting movement along the already 
coupled edge 2, or this shifting movement is strongly minimized. In a number of known so- 
called "angle-push" or "fold-down" systems, such to-and-fro shifting movement in fact forms a 
problem, as the new panel, which is already coupled at the longitudinal edges, often does not 
properly pull itself against the preceding panel in the same row. By the above-described 
technique, wherein a tilting movement occurs in the edges 4-5 to be coupled, the entire panel, 
in order to provide the locking parts 26 and 27 one behind the other, does not have to perform 
a to-and-fro displacement in the longitudinal direction, or this to-and-fro displacement is 
considerably reduced, by which said problem is excluded, minimized, respectively.

[0072] Finally, in figure 15 a particular embodiment of a panel according to the invention is 
represented, with the particularity that in the substrate 34 a reinforcement layer 38 is provided, 
preferably of glass fiber, more particularly a net or fleece of glass fiber. An important preferred 
characteristic herein is that at least one of the lips 20, 23, respectively, and preferably both, 
comprise a portion G1, G2, respectively, which are free from the reinforcement layer 38, such 
that a good bendability in the respective lip is maintained.

[0073] As an example, figure 15, apart from the reinforcement layer 38, also represents a 
practical construction, which is composed as follows:

• the substrate, which consists of two basic layers 39-40, with the reinforcement layer 38 
embedded there between;

• the top layer 35, which is composed of a film 41 printed with a motif, a transparent wear 
layer 42 and one or more transparent lacquer layers 43;

• at the underside, a backing layer 44.

[0074] The basic layers 39 and 40 consist of PVC, possibly recycled PVC, whereas the 
reinforcement layer 38 consists of a glass fiber net. The printed film 41 consists of a printed 
PVC film. The transparent wear layer 42 consists of a thin layer of vinyl, in which wear-resistant 
particles, preferably ceramic particles, such as corundum and the like, are incorporated. The 
lacquer layers 43 offer an additional protection and preferably are formed of two layers of 
transparent polyurethane lacquer, in which optionally also wear-resistant particles have been 
incorporated.

[0075] The thicknesses of the layers may differ from manufacturer to manufacturer. In figure 
15, they are depicted only schematically. In a practical embodiment, these may have, for 
example, the following thicknesses: 1 mm for the backing layer 44; 2.5 mm for the lower basic 
layer 37; 0.3 mm for the glass fiber net; 1.5 mm for the upper basic layer 38; 0.1 mm for the 
printed film 39; 0.5 mm for the wear layer 40; and 0.1 mm for the whole of lacquer layers 41.

[0076] Further, impressions can be provided in the surface, in the form of a relief, which, for 
example, imitates a real surface structure, for example, of wood or the like. This relief can be 
performed in register with the decor.
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[0077] Further, it is noted in general that preferably also one or more of the following 
characteristics are applied:

• the locking part 27 is placed somewhat towards the inside, such that it is situated entirely 
underneath the upper side of its own panel;

• the locking parts 26-27 forming the second locking system are made in the form of 
projections, undercuts, respectively.

[0078] The present invention is in no way restricted to the embodiments described by way of 
example and represented in the figures, however, such panel, such covering and such method 
for installing panels can be realized according to various variants, without leaving the scope of 
the invention as defined by the following claims.

[0079] For example, a support portion 45 can be provided at the underlay element 37, with 
which this underlay element 37 can be slid against the front edge of the panel 1B, in order to 
obtain that the underlay element is situated perpendicularly to the longitudinal direction of the 
panels. At the front edge 46 possibly a means, such as an inclined part, can be provided, as a 
result of which the underlay element can be slid smoothly under the already installed panel 1B. 
It is noted that the underlay element 37 preferably has such a length that it reaches up to 
underneath the panel 1A.

[0080] Finally, it is noted that the panels above substantially are described as floor panels. A 
certain terminology refers to the position taken by a panel when applied as flooring. However, it 
is clear that with an application in wall or ceiling panels, this terminology has to be interpreted 
in an adapted manner. A lower hook-shaped portion then has to be seen as a hook-shaped 
portion situated against the rear side. An upwardly directed locking element then has to be 
seen as a locking element extending in the direction from the rear side to the decorative side. 
A downward movement then forms the movement by which one panel is moved with its rear 
side towards the plane in which the covering has to be realized.
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Patentkrav
1. Fremgangsmåde til fremstilling af paneler for at danne en belægning, især 

gulvpaneler til at danne en gulvbelægning, som omfatter et substrat (34) på basis 

af blødt PVC og som, i det mindste ved to modsatte kanter (4-5), omfatter 

sammenkoblingsdele (8-9) af den type, der gør det muligt at sammenkoble to af 

sådanne paneler (1) med hinanden ved hjælp af en nedadgående bevægelse af et 

panel i forhold til det andet; hvor disse sammenkoblingsdele (8-9) danner et 

første låsesystem, der bevirker en låsning af planet af panelerne (1) og vinkelret 

på kanterne, såvel som danner et andet låsesystem, der bevirker en låsning 

vinkelret på planet af panelerne (1); hvor det første låsesystem er dannet i det 

mindste af en opadrettet nedre krogformet del (18), der er placeret ved en af de 

to kanter (5), såvel som en nedadrettet øvre krogformet del (19), der er placeret 

ved den modsatte kant (4); hvor den nedre krogformede del (18) består af en 

læbe (20) med et opadrettet låseelement (21), hvorimod den øvre krogformede 

del (19) består af en læbe (23) med et nedadrettet låseelement (24); 

kendetegnet ved, at sammenkoblingsdelene (8-9) er fremstillet i ét stykke af 

substratet (34), som et resultat af hvilket sammenkoblingsdelene (8-9) er 

fremstillet af blødt PVC (Polyvinylchlorid), såvel som mindst delvist i form af en 

udfræset profileret del af dette bløde PVC; og at den distale ende af den nedre 

krogformede del (18) er fri for låsedele, der bevirker en låsning vinkelret på 

planet af panelerne (1).

2. Fremgangsmåde ifølge krav 1, kendetegnet ved, at mindst en af de 

krogformede dele (18-19) er bøjelig i forhold til planet af det respektive panel (1), 

således at det pågældende låseelement (21, 24) kan udføre en bevægelse, især 

en vippebevægelse, som gør sammenkoblingen af panelerne (1) lettere.

3. Fremgangsmåde ifølge krav 2, kendetegnet ved, at sammenkoblingsdelene 

(8-9) er konfigureret således at, når to sådanne paneler (1) sammenkobles ved 

de respektive kanter (4-5), skal det nedadrettede låseelement (24) bringes 

gennem en åbning mellem det opadrettede låseelement (21) og en låsedel (26) af 

det andet låsesystem, og at det nedadrettede låseelement (21) og åbningen er 

konfigureret således, at det nedadrettede låseelement (21) går mere glat gennem 

åbningen, når mindst en af de krogformede dele (18-19) er bøjet, sammenlignet
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med tilfældet når ingen af begge krogformede dele er bøjet.

4. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, 

kendetegnet ved, at panelerne (1) er rektangulære, enten aflange eller 

firkantede, og således omfatter et første par af modsatte kanter (2-3) og et andet 

par af modsatte kanter (4-5); at begge par af modsatte kanter (2-3, 4-5) 

omfatter sammenkoblingsdele (6-7, 8-9), der gør det muligt gensidigt at 

sammenkoble en flerhed af sådanne paneler (1) med hinanden; at disse 

sammenkoblingsdele (6-7, 8-9) ved begge par af kanter (2-3, 4-5) danner et 

første låsesystem, som bevirker en låsning i planet af panelerne og vinkelret på 

de respektive kanter, såvel som danner et andet låsesystem, som bevirker en 

låsning vinkelret på planet af panelerne; at disse sammenkoblingsdele (6-7, 8-9) i 

alt væsentligt er fremstillet af substratet; at sammenkoblingsdelene ved det første 

par af modsatte kanter (2-3) er konfigureret således, at to af sådanne paneler (1) 

kan sammenkobles med hinanden ved disse kanter ved hjælp afen

dreje bevæg el se; og at sammenkoblingsdelene (8-9) ved det andet par af 

modsatte kanter (4-5) er konfigureret således, at to af sådanne gulvpaneler (1) 

kan sammenkobles med hinanden ved hjælp afen nedadgående bevægelse af et 

panel i forhold til det andet, især ved hjælp af den nedadgående bevægelse 

opnået som et resultat af drejebevægelsen ved det første par kanter.

5. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, 

kendetegnet ved, at det andet låsesystem omfatter låsedele (26, 27), som er 

placeret ved siden af henholdsvis den proksimale ende af den nedre krogformede 

del (18) og den distale ende af den øvre krogformede del (19); og at mindst en af 

låsedelene (26, 27) af det andet låsesystem er fremstillet af blødt PVC.

6. Fremgangsmåde ifølge et hvilket som helst af kravene 2 til 5, kendetegnet 
ved, at i substratet er et forstærkningslag (38) til stede, som strækker sig i 

planet af hvert panel (1); og at mindst en af læberne (20-23) er konfigureret 

således at, set i tværsnit, er den mindst over en vis del (G1-G2) fri fra 

forstærkningslaget (38).

7. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, 

kendetegnet ved, at panelerne (1) er rektangulære, enten aflange eller
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forkantende, og omfatter således et første par af modsatte kanter (2-3) og et 

andet par af modsatte kanter (4-5); hvor begge par af modsatte kanter (2-3, 4-5) 

omfatter sammenkoblingsdele (6-7, 8-9), der gør det muligt gensidigt at 

sammenkoble en flerhed af sådanne paneler (1) med hinanden; hvor disse 

sammenkoblingsdele (6-7, 8-9) ved begge par af kanter (2-3, 4-5) danner et 

første låsesystem, som bevirker en låsning i planet af panelerne og vinkelret på 

de respektive kanter, såvel som danner et andet låsesystem, som bevirker en 

låsning vinkelret på planet af panelerne; og hvor sammenkoblingsdelene ved en 

af begge par af kanter (4-5) er således dannet af sammenkoblingsdelene (8-9), 

som er af den type der gør det muligt, at to af sådanne gulvpaneler kan 

sammenkobles med hinanden ved hjælp af en nedadgående bevægelse af et 

panel i forhold til det andet.

8. Fremgangsmåde ifølge krav 7, kendetegnet ved, at sammenkoblingsdelene 

ved begge par af kanter er fremstillet i alt væsentligt i ét stykke fra dette 

substrat.

9. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, 

kendetegnet ved, at panelernes (1) tykkelse er mellem 3 og 10 mm.

10. Fremgangsmåde ifølge krav 9, kendetegnet ved, at panelernes (1) tykkelse 

er mellem 4 og 7 mm.

11. Fremgangsmåde ifølge et hvilket som helst af de foregående krav, 

kendetegnet ved, at substratet (34) omfatter fyldstoffer.
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Fig. 5
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