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3 

FIGl1A 

(57) Abstract: The present invention relates to a hard flooring panel (1) with a top side (2) and a bottom side (3) and side edges (10, 
20) along the panel sides, for laying in a floating manner to form a flooring panel composite, at least two flooring panels being joined 
together in each case, the opposing side edges (10, 20) being provided with tongue-and-groove profiles, a tongue (11) and a joining 
face (16) being provided in a first side edge (10), and a groove (21) and a joining face (26) being provided in a second, opposite side 

CA edge (20), the tongue (11) of the first side edge (10) having an upper side (12) and a lower side (13); wherein a protrusion (14) having a 

contact face (15) is provided on the lower side (13) of the tongue; wherein the joining face (16) of the first side edge (10) runs from the 
top side (2) of the flooring panel towards the upper tongue side (12), and the joining face (16) is chamfered; wherein the groove (21) in
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(84) Bestimmungsstaaten (soweit nicht anders angegeben, fur 
jede verfugbare regionale Schutzrechtsart): ARIPO (BW, 
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, 
SZ, TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ, 
RU, TJ, TM), europaisches (AL, AT, BE, BG, CH, CY, CZ, 
DE, DK, EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, 
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, 
SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, KM, ML, MR, NE, SN, TD, TG).  

Ver6ffentlicht: 
- mit internationalem Recherchenbericht (Artikel 21 Absatz 

3) 

the second side edge (20) has a top side and a bottom side, the top side of the groove (21) being delimited by an upper lip (22), and the 
bottom side of the groove being delimited by a lower lip (23); wherein a cut-out (24) having a contact face (25) is provided in the lower 
lip (23) of the groove; wherein the joining face (26) of the second side edge (20) runs from the top side of the flooring panel along the 
upper lip (22), and the joining face (26) is chamfered; wherein, when at least two flooring panels are joined together, the protrusion 
(14) of the tongue (10) engages in the cut-out (24) in the lower lip (23) of the groove so that the contact faces (15, 25) of the protrusion 
(14) of the tongue and of the cut-out (24) in the lower lip of the groove exert a clamping force on each other; and wherein, when the 
chamfered joining faces (16) of the first side edge (10) of the tongue profile and the chamfered joining face (26) of the second side 
edge (20) of the groove profile bear against each other in the joined-together state of at least two flooring panels, a linear pressure is 
produced along the chamferedjoining faces (16, 26) of the side edges of the tongue profile and of the groove profile.  

(57) Zusammenfassung: Die vorliegende Erfindungbetrifft ein hartes FuBbodenpaneel (1) mit einer Oberseite (2) und einer Unterseite 
(3) und mit Seitenkanten (10, 20) entlang der Paneelseiten zur schwimmenden Verlegung unter Ausbildung eines FuBbodenpaneelver
bundes, wobei jeweils mindestens zwei FuBbodenpaneele zusammengefigt werden, wobei die gegenberliegenden Seitenkanten (10, 
20) mit Feder-Nut-Profilierungen versehen sind, wobei inner ersten Seitenkante (10) eine Feder (11) und eine Figeflache (16) vor
gesehen sind und inner zweiten gegeniberliegenden Seitenkante (20) eine Nut (21) und eine Figeflche 26 vorgesehen sind, wobei 
die Feder (11) der ersten Seitenkante (10) eine obere Seite (12) und eine untere Seite (13) aufweist; wobei an der unteren Seite (13) der 
Feder ein Vorsprung (14) mit einer Kontaktflache (15) vorgesehen ist; wobei die Figeflache (16) der ersten Seitenkante (10) von der 
Oberseite (2) des FuBbodenpaneels hin zur oberen Federseite (12) verlauft und die Figeflache (16) abgeschragt ausgebildet ist; wobei 
die Nut (21) in der zweiten Seitenkante (20) eine Oberseite und eine Unterseite aufweist, wobei die Oberseite der Nut (21) von einer 
oberen Lippe (22) begrenzt wird und die Unterseite der Nutvon einer unteren Lippe (23) begrenztwird; wobei in der unteren Lippe (23) 
der Nut eine Aussparung (24) mit einer Kontaktflache (25) vorgesehen ist; wobei die Figeflache (26) der zweiten Seitenkante (20) von 
der Oberseite des FuBbodenpaneels entlang der oberen Lippe (22) verlauft und die Figeflache (26) abgeschragt ausgebildet ist; wobei 
im zusammengefigten Zustand von mindestens zwei FuBbodenpaneelen der Vorsprung (14) der Feder (10) in die Aussparung (24) der 
unteren Lippe (23) der Nut eingreift, so dass die Kontaktflachen (15, 25) des Vorsprungs (14) der Feder und der Aussparung (24) der 
unteren Lippe der Nut eine Spannkraft aufeinander ausiben; und wobei es bei Anlage der abgeschragten Figeflachen (16) der ersten 
Seitenkante (10) der Feder-Profilierung und der abgeschragten Figeflache (26) der zweiten Seitenkante (20) der Nut-Profilierung im 
zusammengefigten Zustand von mindestens zwei FuBbodenpaneelen zu einer Linienpressung entlang der abgeschragten Figeflachen 
(16, 26) der Seitenkanten der Feder-Profilierung und der Nut-Profilierung kommt.



1 

Hard floor panel for floating installation with the formation of a flooring panel network 

The present invention relates to a hard floor panel for floating installation to form a flooring 

panel network, in particular a laminate floor.  

5 

Description 

Flooring panels with tongue-and-groove profiles on the side edges for installation to panel 

networks, such as laminate flooring, are widely and conventionally known. The tongue-and

10 groove profiles allow easy installation of floor panels to floor coverings. Such floor coverings 

can be, for example, fiberboard or plastic panels. Most often, the floor panels are covered with 

a decorative layer and an abrasion-resistant surface layer.  

However, the conventionally used tongue-and-groove profiles have the disadvantage that gaps 

15 of different sizes are formed between the adjacent panels. Dirt as well as moisture can 

penetrate into these gaps and lead to an expansion or swelling of the floor panel's carrier 

board, especially in case of using wood-based material boards as carrier boards. The 

expansion or swelling of the wood-based material carrier panel causes the surface layer to lift, 

so that the surface layer is exposed to increased abrasion.  

20 

Different devices to join the floor panels during installation can reduce or prevent such gaps.  

However, the use of appropriate devices complicates the application of the floor panels and is 

therefore not advantageous.  

25 Accordingly, various alternative tongue and groove profiles have been developed in the past 

to reduce the gap size.  

For example, a floor panel for realizing a floor covering is known from EP 1026341 B1, wherein 

coupling parts in the form of a tongue and groove are provided at the edges of two opposite 

30 sides of the panels. In this case, the tongue and groove are designed in such a way that, when 

two or more floor panels are joined together, a clamping force is exerted on one another, which 

forces the floor panels together. The clamping force is caused by an elastically bendable lip in 

the groove, which is at least partially bent in the assembled state and thus provides the 

aforementioned clamping force.  

35
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However, even this approach causes a gap on the upper side of the joined panels, and here 

especially at the contact points of the joining surfaces of the two opposite side edges of two 

joined floor panels, through which moisture and dirt can penetrate between the floor panels.  

5 Accordingly, it was the object of the present invention to further develop the tongue-and-groove 

profiles known from the prior art in such a way that gap formation at the joint surfaces of the 

floor panels is avoided, so as to prevent the penetration of moisture and dirt and the associated 

disadvantages.  

10 This object is solved with a floor panel having the features of claim 1.  

Accordingly, a flooring panel, in particular having a core of a wood-based material board, a 

wood-based material-plastic board or a plastic board, having a top side and a bottom side and 

having side edges along the panel sides (i.e. along the longitudinal sides and transverse sides) 

15 is provided for floating installation to form a flooring panel network, 

wherein at least two floor panels are joined or connected to each other in each case, 

wherein the opposite side edges are provided with tongue-and-groove profiling, 

20 

wherein a tongue and a joining surface are provided in a first side edge and a groove 

and a joining surface are provided in a second opposite side edge, 

wherein the tongue of the first side edge has an upper side and a lower side; 

25 wherein a projection with a contact surface is provided on the lower side of the tongue; 

wherein the joining surface of the first side edge extends from the top of the floor panel 

toward the upper tongue side and the joining surface is beveled; wherein the joining surface 

of the first side edge is inclined away from the upper side of the floor panel inwardly away from 

the vertical towards the tongue; 

30 

wherein the groove in the second side edge has an upper side and a lower side, 

wherein the upper side of the groove is defined by an upper lip and the lower side of 

the groove is defined by a lower lip; 

wherein a recess with a contact surface is provided in the lower lip of the groove; 

35 wherein the joining surface of the second side edge extends from the upper side of the 

floor panel along the upper lip of the groove and the joining surface is beveled; wherein the
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joining surface of the second side edge is inclined away from the upper side of the floor panel 

inwardly away from the vertical towards the groove, 

wherein, in the assembled state of at least two floor panels, the projection of the tongue 

5 engages the recess of the lower lip of the groove so that the contact surfaces of the projection 

of the tongue and the recess of the lower lip of the groove exert a tensioning force on each 

other; and 

wherein, when the beveled joining surface of the first side edge of the tongue profiling 

10 and the beveled joining surface of the second side edge of the groove profiling are in contact 

in the joined state of at least two floor panels, a line pressure occurs along the beveled joining 

surfaces of the side edges of the tongue profiling and the groove profiling at the contact points.  

For the purposes of the present invention, joining surfaces means the pair of surfaces on which 

15 the joined panels bear against each other to form a flat upper surface of the joined and 

interlocked panels that is as closed as possible. Accordingly, the technical term joining surface 

includes the section of the side edges that are actually pressed together. The joining surfaces 

lie directly against each other to close the surface.  

20 The combination of clamping force and line pressure according to the invention now makes it 

possible to avoid the formation of gaps between adjacent floor panels, thus reducing the 

ingress of moisture and dirt into the floor covering. The line pressure results from the profile 

geometry and the pressure to be applied.  

25 In the present context, the term "line pressure" is to be understood as pressure, which runs in 

a line or essentially in a line along the joining or interlocking surfaces. In this case, the joining 

surfaces press against each other (along the entire or almost entire surface) in a practically 

linear manner.  

30 The tongue and groove preferably have shapes that are complementary to each other. The 

projection on the lower side of the tongue extends along the lower lip of the groove and 

engages the recess of the lower lip of the groove in the coupled state of two panels. The 

contact surfaces of the projection of the tongue and the recess are in contact with each other.  

The tongue, in the coupled state of the floor panels, precisely abuts against the upper side and 

35 the lower side of the groove, exerting a pressure P on the upper lip of the groove. This pressure 

is not only absorbed by the upper lip, but by the complete structure, as the pressure can be
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transmitted through the tongue and the lower lip. The pressing pressure P causes the 

tensioning force by which the panels are assembled and held.  

As explained above, when the beveled joining surface of the tongue profile edge and the 

5 beveled joining surface of the upper lip of the groove profile edge are in contact, a line pressure 

occurs, which prevents moisture penetration.  

For the purposes of the present invention, chamfering of the joining surfaces or joining edges 

means a chamfering or inclination of the joining surfaces or joining edges from the upper side 

10 of the panel inwards away from the vertical away from the tongue or towards the groove.  

Usually, the panel top and the respective joining surface of the side edges form a right angle 

(90); i.e., the panel top and the joining surface are arranged at right angles to each other. In 

the present case, the angle between the panel top and the joining surface is no longer right

15 angled, but forms an (acute) angle of between 85 and 89, preferably between 870 and 89, 

particularly preferably 880 and 89.  

In other words, the joining surfaces are each inclined away from the vertical (to the top of the 

panel) by an angle of between 1 and 5, preferably between 1 and 3, particularly preferably 2 

20 and 30.  

Accordingly, in one embodiment of the present panel, the slope or inclination of the joining 

surface of the first side edge of the tongue profiling away from the top of the floor panel is 

between 1 and 5, preferably between 1 and 3, more preferably between 1 and 2.  

25 

In another embodiment of the present panel, the slope or inclination of the joining surface of 

the second side edge of the groove profiling from the top of the floor panel along the upper lip 

to the groove is between 1 and 5, preferably between 1 and 3, more preferably between 1 

and 20.  

30 

In a preferred embodiment, the bevel or inclination of thejoining surfaces of the tongue profiling 

and the groove profiling each have the same angle. Thus, the joining surface of the tongue 

profiling can be beveled by 10 and the joining surface of the groove profiling can also be 

beveled by 10.  

35
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However, it is also possible for the bevel or inclination of the joining surfaces of the tongue 

profiling and the groove profiling to have different angles. For example, the joining surface of 

the tongue profiling can be beveled by 10 and the joining surface of the groove profiling can be 

beveled by 2.  

5 

It is also possible that in a variant the joining surface of the tongue profiling has no bevel or 

inclination (i.e. running at right angles to the upper side of the floor panel) and second joining 

surface of the groove profiling has a bevel or inclination.  

10 The reverse case is also possible. In such a variant, the first joining surface of the tongue 

profiling would have a bevel and the second joining surface of the groove profiling would not 

have a bevel (i.e. running at right angles to the upper side of the floor panel).  

When the beveled joining surface of the tongue profiling and the beveled joining surface of the 

15 groove profiling are in contact in the joined state of two floor panels, a line pressure occurs at 

the contact point of the joining surfaces. Due to the bevel of the joining surfaces, starting from 

the (upper) contact point as the apex, an angle is formed between the opposing joining 

surfaces, the size of which depends on the angular sizes of the beveled joining surfaces and 

lies between 2 and 10, preferably between 2 and 6, preferably between 2 and 3°. Thus, in 

20 the case of a bevel of the joining surface of the tongue profiling of 10 and a bevel of the joining 

surface of the groove profiling of 1, the angle between the opposing joining surfaces can be 

20 in total. In the case of a bevel of the joining surface of the tongue profiling of 10 and a bevel 

of the joining surface of the groove profiling of 20, the angle between the opposing joining 

surfaces is 3 in total.  

25 

The design of tongue profiling and groove profiling is described in more detail below.  

The profiles with tongue and groove provided in the present floor panel as coupling parts 

between two panels are preferably formed in one piece.  

30 

As noted above, a tongue having an upper side and a lower side is provided in a first side 

edge. The distance of the top of the tongue from the top of the panel and the bottom of the 

tongue from the bottom of the panel may vary depending on the thickness of the panel.
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The thickness of the tongue is preferably equal to the width of the groove, so that the upper lip 

of the groove is supported by the tongue, and the tongue is in turn supported by the lower lip 

of the groove.  

5 The upper side of the tongue is flat and horizontal in relation to the upper side of the panel.  

The upper side of the tongue (or lower side of the upper lip of the tongue) is also flat and 

horizontal so that the tongue and tongue can engage or slide into each other without 

resistance. The upper side of the tongue and the lower side of the upper lip form contact 

surfaces that are substantially parallel to the plane defined by the floor panel.  

10 

In another embodiment of the present flooring panel, a recess is provided between the joining 

surface of the tongue profiling and the top surface of the tongue.  

It is also envisaged that the lower side of the tongue has a bevel at its edge. This bevel can 

15 also be described as a chamfer with an angle between 45-55°.  

As described above, the projection provided on the lower side of the tongue extends along the 

lower lip of the groove. The projection engages the recess of the lower lip of the groove in the 

coupled state of two panels. The angle of the contact surfaces of the projection of the tongue 

20 and the recess of the lower lip is between 30 and 70 with respect to the horizontal plane. This 

angle is ideal to achieve optimal pressing of the floor panels together and at the same time to 

allow easy engagement and assembly of the floor panels.  

In the joined or coupled state of tongue and groove, an additional space can be formed 

25 between the projection of the lower tongue side and the recess in the lower lip of the groove, 

which functions, for example, as a dust chamber. The size of the dust chamber can vary, for 

example, between the profiles in the panel longitudinal sides (longitudinal profile) and panel 

transverse sides (transverse profile).  

30 It is also envisaged that the lower lip of the groove extends beyond the upper lip of the groove.  

In this case, the recess in the lower lip of the groove is located in the section of the lower lip 

that extends beyond the upper lip of the groove.  

In one embodiment of the present flooring panel, at least one saddle is provided in the recess 

35 of the lower lip of the groove. This saddle may be of different thickness in the transverse profile 

and longitudinal profile.
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The thickness of the upper lip of the groove can be greater than or equal to the thickness of 

the lower lip. In the case of different thicknesses of the upper and lower lip, the center line 

through the tongue and groove is located below the center line of the panel. In this 

5 arrangement, the bottom lip of the groove is bent when two floor panels are joined, so that the 

top of the floor panel is not subjected to changes or deformation.  

Also, upper and lower lips have rounded edges, which simplifies the joining of the panels. For 

example, the joining surface of the upper lip may have a rounded edge or chamfer. The 

10 chamfer is provided at the point of contact of the upper lip of the groove with the top of the 

tongue and allows for easy joining of the floor panels.  

In another embodiment, a slope surface or chamfer (or ramp surface) is also provided at the 

free end of the lower lip of the groove, allowing the tongue-and-groove profiles to be easily slid 

15 into one another.  

At the transition from the tongue and groove profiling to the underside of the panel, a chamfer 

or bevel is provided over a length of 0.6 mm with an angle of between 20 and 30, preferably 

25°. The chamfer is provided in particular in a counter-drawing arranged on the underside of 

20 the panel and enables better laying without splintering.  

In further embodiments of the present floor panel, it is provided that the tongue-and-groove 

profilings have any of the following features or a combination thereof: Curves at the corners 

(or edges) of the tongue and groove profilings; dust chambers between all sides of the 

25 interlocking floor panels; in particular, the aforementioned dust chamber between the recess 

of the lower lip of the groove and the projection of the tongue; 

The tongue and groove profiles allow two floor panels to engage with each other while applying 

a rotating or pivoting movement ("Angle-Angle"). First, a first floor panel is attached at an angle 

30 to a horizontally arranged second floor panel, followed by pivoting of the first floor panel in the 

direction of the installation plane so that the joined floor panels lie in the installation plane. To 

enable the two floor panels to engage with each other with a turning movement, the edges or 

curvatures are preferably rounded or circular.
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The present flooring panel preferably has a rectangular shape, with tongue-and-groove 

profiling provided on the longitudinal side edges and on the transverse side edges, 

respectively.  

5 The longitudinal profile used for connecting the panels along the longitudinal side edges may 

have the same or different tongue and groove profiling than the transverse profile used for 

connecting the panels along the transverse side edges.  

Major differences between the longitudinal profile and the transverse profile concern the 

10 formation of a saddle in the recess of the lower lip, which also causes a larger space or 

chamber between the tongue projection and the groove recess in the assembled state of the 

floor panels. Also, in the case of the transverse profile, the lower lip of the groove has a ramp 

surface at the groove end, which is not provided in the longitudinal profile.  

15 Preferably, the present panels have a core made of a wood-based panel, preferably an HDF 

or MDF panel, of a wood-based plastic panel, preferably a WPC panel, or of a plastic carrier 

panel, preferably a PVC carrier panel. In the case of the use of plastic, the core may have at 

least one filler in an amount of up to 70% of the total weight of the core of the carrier board, 

preferably using calcium carbonate or materials with comparable properties.  

20 

The thickness of the panels can be between 4 and 16 mm, preferably between 4.5 and 12 mm.  

Preferred panel thicknesses are 4.5 mm and 12 mm.  

As indicated above, the present floor panels are used for floating installation of floor panels. A 

25 corresponding installation procedure comprises the following steps: 

- Laying of a first floor panel, and 

- Joining a second floor panel to the first floor panel, wherein the tongue of the 

30 second floor panel is inserted into the groove of the first floor panel, the lower lip of the 

groove profiling being bent outwardly in the joined state so that the lower lip provides a 

force by which the panels are permanently forced towards each other.  

The pretension caused by the interaction of tongue and groove is optimally transferred to the 

35 upper side of the floor panel, whereby the joining surfaces of the tongue and groove profiles 

are pressed against each other in the direction of engagement in such a way that a line
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pressure occurs at the contact point of the joining surfaces, forming an angle between the 

joining surfaces.  

The present invention is explained in detail below by means of the figures with reference to the 

5 following embodiments. Showing: 

Figure 1A schematic cross-section of a floor panel with a thickness of 4.5 mm with a 

tongue profiling according to a first embodiment (transverse profile); 

10 Figure 1B schematic cross-section of a floor panel with a thickness of 4.5 mm with a 

groove profiling according to a first embodiment (transverse profile); 

Figure 1C a schematic cross-section of two joined floor panels with the tongue profiling 

shown in Figure 1A and the groove profiling shown in Figure 1B; 

15 

Figure 2A schematic cross-section of a floor panel with a thickness of 4.5 mm with a 

tongue profiling according to a second embodiment (longitudinal profile); 

Figure 2B schematic cross-section of a floor panel with a thickness of 4.5 mm with a 

20 groove profiling according to a second embodiment (longitudinal profile); 

Figure 2C a schematic cross-section of 2 assembled floor panels with the tongue profiling 

shown in Figure 2A and the groove profiling shown in Figure 2B; 

25 Figure 3A schematic cross-section of a floor panel with a thickness of 12 mm with a tongue 

profiling according to a third embodiment (transverse profile); 

Figure 3B schematic cross-section of a floor panel with a thickness of 12 mm with a groove 

profiling according to a third embodiment (transverse profile); 

30 

Figure 4A schematic cross-section of a floor panel with a thickness of 12 mm with a tongue 

profiling according to a fourth embodiment (longitudinal profile); and 

Figure 4B schematic cross-section of a floor panel with a thickness of 12 mm with a groove 

35 profiling according to a fourth embodiment (longitudinal profile);
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The invention is explained for rectangular floor panels, which can be joined together both at 

their longitudinal sides and at their transverse sides, or only at one side.  

Thus, the tongue profiling shown in Figures 1A and the groove profiling shown in Figure 1B 

5 are provided in the transverse sides of the floor panels, i.e. in the shorter sides, according to 

the first embodiment, while the profiling shown in Figures 2A and 2B is inserted in the 

longitudinal sides of the floor panels according to the second embodiment.  

The present floor panels have a rectangular shape with side edges 10,20 extending along the 

10 longitudinal sides and transverse sides of the panel and are suitable for floating installation 

forming a floor panel.  

The floor panels typically have a length of one to 2 m. The thickness of the panels can also 

vary, but is 4.5 mm in the embodiments described in Figures 1A-C and 2A-C.  

15 

Each floor panel has tongue-and-groove profiling on the opposite edges 10, 20, as described 

in detail below, which enables 2 adjacent floor panels to be joined together. Here, a tongue 11 

is provided in a first side edge 10 and a groove 21 is provided in the second opposite side 

edge 20.  

20 

Figure 1A shows a first tongue profile provided for a transverse side of the floor panel. The 

tongue 11 of the tongue profile of the first side edge 10 has an upper side 12 and a lower side 

13.  

25 The distance of the upper side of the tongue 12 from the upper side of the panel or panel 

surface 2 and the distance of the lower side of the tongue 13 from the lower side of the panel 

3 can vary depending on the panel thickness.  

The top side 12 of the tongue 11 has a planar surface 19 that is horizontally disposed with 

30 respect to the panel top side. The length of the upper side of the tongue may be the same in 

the transverse profile (Figure 1A) and longitudinal profile (Figure 2A), while the length of the 

lower side of the tongue in the transverse profile is greater than the length of the lower side of 

the tongue in the longitudinal profile.  

35 The lower side of the tongue 11 has a bevel or chamfer 17 at its edge with an angle between 

45-550.
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The projection 14 with a contact surface 15 is provided on the lower side 13 of the tongue. The 

projection 14 has an inclination between 100 (transverse profile) and 44 (longitudinal profile) 

with respect to the flat, horizontal section of the bottom side 13 of the tongue.  

5 

The length and height of the projection 14 also vary depending on the design of the tongue as 

a transverse profile or longitudinal profile.  

The tongue profile of Figure 1A has a joining surface 16 at the side edge, which extends from 

10 the upper side 2 of the floor panel towards the upper tongue side 12 and has a bevel or slope 

from the upper side of the floor panel towards the upper tongue side. The bevel of the joining 

surface 16 extends at an angle of 1° with respect to the perpendicular to the upper side of the 

flooring panel. Thus, the joining surface 16 has an inward slope away from the perpendicular.  

15 A recess 16a is provided at the transition of the joining surface 16 of the tongue profiling to the 

upper side 12 of the tongue.  

The groove 21 provided in the second side edge 20 of the floor panel 1 according to the 

illustration of Figure 1B has an upper side and a lower side, the upper side of the groove 21 

20 being defined by an upper lip 22 and the lower side of the groove being defined by a lower lip 

23. The width or width of the groove formed by the upper lip 22 and the lower lip 23 corresponds 

to the thickness of the tongue 11, so that the tongue 11 can be inserted into the groove 21.  

The lower side of the upper lip 23 of the tongue with surface 29, like surface 19 of the upper 

25 side of the tongue, is flat and horizontally arranged so that the tongue and tongue can engage 

or slide into each other without resistance. Surface 19 of the top of the tongue and surface 29 

of the bottom of the top lip 23 form contact surfaces that are substantially parallel to the plane 

defined by the floor panel.  

30 The thickness of the upper lip 22 and the lower lip 23 differ, and the upper lip 22 can be thicker 

than the lower lip 23. Due to a smaller thickness of the lower lip 23, it serves as an elastically 

bendable projection.  

A recess 24 with a contact surface 25 is provided in the lower lip 23 of the groove, recess 24 

35 cooperating with contact surface 25 in a complementary manner to tongue 11 with contact 

surface 15. A saddle 27 is formed in recess 24. The formation of the saddle 27 in the transverse
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profile (Fig. 1B) and the saddle 47 longitudinal profile (Fig. 2B) is differently pronounced, which 

is due to the technical profile geometry and the associated pretensioning effect.  

5 The groove profiling of Figure 1B has a joining surface 26 at the side edge running along the 

upper lip 22. The joining surface 26 is beveled - like the joining surface 16 of the tongue 

whereby here, too, the bevel of the joining surface 26 runs at an angle of 1° with respect to the 

perpendicular to the upper side of the panel.  

10 A chamfer or bevel 26a is provided at the junction of the mating surface 26 to the underside of 

the upper lip 23 with the surface 29.  

A ramp surface 28 is provided at the free end of the lower lip 23 of the groove to facilitate 

interlocking of the short transverse sides. The corresponding ramp surface 48 in the 

15 longitudinal profile (Fig. 2B), on the other hand, is less strongly formed, and is rather provided 

as a rounding. This geometric difference is due to the different behavior of the transverse 

profile and the longitudinal profile when the profiles are angled in during installation. The ramp 

area 28 allows easier placement of the transverse profiles. It also ensures that the profiles can 

be laid with impact wood without damage.  

20 

In the assembled state (see Figure 1C), the projection 14 of the tongue 11 engages the recess 

24 of the lower lip 23 of the groove so that the contact surface 15 of the projection 14 and the 

contact surface 25 of the recess 24 of the lower lip exert a clamping force or preload on each 

other.  

25 

When the beveled joining surface 16 of the tongue profiling and the beveled joining surface 26 

of the groove profiling are in contact in the joined state of two floor panels, a line pressure 

occurs along the beveled joining surfaces 16, 26 at the contact of the joining surfaces 16, 26.  

An angle of 2° is formed between the beveled joining surfaces 16, 26. The upper contact points 

30 of the joining surfaces 16, 26 are thus pressed together to form an almost continuous surface.  

Due to the geometric design of the tongue and groove profiles, dust chambers are formed 

between all sides of the interlocking floor panels. Particular reference should be made to the 

chamber shown in the transverse profile between the recess 24 of the lower lip 23 of the groove 

35 20 and the projection 14 of the tongue 11 (Figure 1C).
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In the longitudinal profile (see Figure 2C), however, this hollow space or dust chamber between 

recess 44 and projection 34 is smaller. This is due to the selected tongue mechanism of the 

groove profiles in the transverse profile and longitudinal profile, whereby the deflection is 

greater in the transverse profile than in the longitudinal profile. In addition, the transverse profile 

5 also has a higher profile spacing compared to the longitudinal profile (i.e. lower lip 23 of the 

transverse profile is longer than lower lip 43 of the longitudinal profile. This allows the grooved 

cheek of the transverse profile to tongue out, which, in combination with the ramp surface 28 

and the cavity, makes it easier to install in the transverse profile. The slightly varying profile 

mass and geometry of the transverse profile and longitudinal profile is due in particular to the 

10 different behavior of the transverse profile and longitudinal profile when the profiles are angled 

in during installation by different lever arms.  

In the coupled state of the floor panels shown in Figure 1C, a gap can also be seen at the 

transition to the panel underside between the lower lip 23 and lower tongue edge, which occurs 

15 in particular in the case of the installation of HDF panels.  

The second embodiment of the tongue-and-groove profiling shown in Figures 2A to 2C is 

provided as a longitudinal profile in the longitudinal sides of the floor panel, as mentioned 

above.  

20 

The tongue profile of Figure 2A is essentially the same as the tongue profile of Figure 1A, 

although the length of the lower tongue side 13 in the transverse profile differs from the length 

of the lower tongue side 33 in the longitudinal profile. In particular, the length of the lower 

tongue side 13 in the transverse profile is longer than in the longitudinal profile of figure 2A.  

25 

In addition, the geometry of the projection 14 in the transverse profile differs from the geometry 

of the projection 34 in the longitudinal profile. The projection 14 in the transverse profile is 

weaker than the projection 34 in the longitudinal profile, i.e. the 14 in the transverse profile is 

smaller than the height of the projection 34 in the longitudinal profile. This geometric difference 

30 is also due to the different behavior of the transverse profile and the longitudinal profile when 

the profiles are angled in during installation by different lever arms.  

The groove profiling of Figure 2B differs from the groove profiling of Figure 1B in particular in 

the angle of inclination of the beveled joining surface. Thus, the joining surface 26 of Figure 

35 1B is beveled by 10, while thejoining surface 46 in Figure 2B has a bevel of 2°. The differences
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in the chamfer of the joining surfaces of the groove profiling in the transverse profile and in the 

longitudinal profile are due to the length of the transverse sides and longitudinal sides.  

5 In the joined state (see Figure 2C), an angle of 3° is formed between the beveled joining 

surfaces 36, 46. The upper contact points of thejoining surfaces are thus also pressed together 

along the longitudinal edges, forming an almost continuous surface.  

Also, the length of the lower lip 23 of the transverse profile differs from the length of the lower 

10 lip 43 of the longitudinal profile, with the lower lip 23 of the transverse profile being longer than 

the lower lip 43 of the longitudinal profile.  

The third embodiment of the tongue-and-groove profiling shown in Figures 3A to 3B is provided 

in the transverse sides of a floor panel with a thickness of 12 mm as a transverse profile.  

15 

The fourth embodiment of the tongue -groove profiling shown in Figures 4A to 4B is 

again provided in the long sides of a floor panel with a thickness of 12 mm as a longitudinal 

profile.  

20 The tongue -groove profiles of Figures 3A, 3B and 4A, 4B are substantially the same as the 

tongue -groove profiles of Figures 1A, 1B and 2A, 2B, so reference is made to the above.
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List of reference characters 

1 Floor panel 

5 2 upper side of the floor panel 

3 lower side of the floor panel 

10,30 first side edge of a panel with a thickness of 4.5 mm with tongue profiling 

11, 31 tongue 

10 12, 32 upper side of the tongue 

13, 33 lower side of the tongue 

14, 34 projection 

15, 35 Contact surface of the projection 14, 34 

16, 36 bevelled joining surface 

15 16a, 36a Recess in bevelled joining surface 16, 36 

17,37 Chamfer 

19, 39 Contact surface on upper side 12, 32 

20,40 second side edge with a thickness of 4.5 mm with groove profiling 

20 21,41 Groove 

22,42 upper lip 

23,43 lower lip 

24,44 Recess in the lower lip 23,43 

25,45 Recess contact surface 24, 44 

25 26,46 beveled joining surface 

26a, 46a chamfer 

27,47 Saddle in the recess 24, 44 

28,48 Ramp area 

29,49 Contact area at the bottom of the upper lip 22.42 

30 

50,70 first side edge of a panel with a thickness of 12 mm with tongue profiling 

51,71 tongue 

52,72 upper side of the tongue 

35 53,73 lower side of the tongue 

54,74 projection
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55,75 Contact surface of projection 54, 74 

56,76 bevelled joining surface 

56a, 76a Recess in joining surface 56, 76 

57,77 Chamfer 

5 59, 79 Contact surface on upper side 52, 72 

60,80 second side edge with a thickness of 12 mm with groove profiling 

61,81 Groove 

10 62,82 upper lip 

63,83 lower lip 

64,84 Recess in lower lip 63,83 

65,85 Contact surface of recess 64, 84 

66,86 bevelled joining surface 

15 66a, 86a chamfer 

67,87 Saddle in the recess 64, 84 

68,88 Ramp area 

69,89 Contact area on the underside of the upper lip 62.82 

20
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Claims 

1. Hard floor panel (1) with a core made of a wood-based material board, a wood-based 

material-plastic board or a plastic board with an upper side (2) and a bottom side (3) 

5 and with side edges (10, 20; 30, 40; 50, 60; 70, 80) along the sides of the panel for 

floating installation forming a flooring panel network, 

wherein at least two floor panels are joined together, 

10 wherein the opposite side edges (10, 20; 30, 40; 50, 60; 70, 80) are provided 

with tongue and groove profiles, 

wherein a tongue (11, 31, 51, 71) and a joining surface (16, 36, 56, 76) are 

provided in a first lateral edge (10, 30, 50, 70) and a groove (21, 41, 61, 81) and a 

15 joining surface (26, 46, 66, 86) are provided in a second opposite lateral edge (20, 40, 

60,80), 

wherein the tongue (11, 31, 51, 71) of the first side edge (10, 30, 50, 70) has an 

upper side (12, 32, 52, 72) and a lower side (13, 33, 53, 73); 

20 wherein a projection (14, 34, 54, 74) with a contact surface (15, 35, 55, 75) is 

provided on the lower side (13, 33, 53, 73) of the tongue; 

wherein the joining surface (16, 36, 56, 76) of the first side edge (10, 30, 50, 70) 

extends from the upper side (2) of the floor panel (1) to the upper tongue side (12, 32, 

52, 72), and the joining surface (16, 36, 56, 76) is beveled; 

25 

wherein the joining surface (16, 36, 56, 76) of the first side edge (10, 30, 50, 70) 

is inclined away from the upper side of the floor panel inwardly away from the vertical 

towards the tongue (11, 31, 51, 71) , 

30 wherein the groove (21, 41, 61, 81) in the second side edge (20, 40, 60, 80) has 

an upper side and a bottom side, 

wherein the upper side of the groove (21, 41, 61, 81) is defined by an upper lip 

(22, 42, 62, 82) and the lower side of the groove is defined by a lower lip (23, 43, 63, 

83); 

35 wherein a recess (24, 44, 64, 84) with a contact surface (25, 45, 65, 85) is 

provided in the lower lip (23, 43, 63, 83) of the groove (21, 41, 61, 81);
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wherein the joining surface (26, 46, 66, 86) of the second side edge (20, 40, 60, 

80) extends from the upper side (2) of the floor panel (1) along the upper lip (22, 42, 

62, 82) and the joining surface (26, 46, 66, 86) is beveled; 

5 wherein the joining surface (26, 46, 66, 86) of the second side edge (20, 40, 60, 

80) is inclined away from the upper side of the floor panel inwardly away from the 

vertical towards the groove (21, 41, 61, 81), 

wherein, in the assembled state of at least two floor panels, the projection (14, 

10 34, 54, 74) of the tongue (11, 31, 51, 71) engages in the recess (24, 44, 64, 84) of the 

lower lip (23, 43, 63, 83) of the groove (21, 41, 61, 81) so that the contact surfaces (15, 

35, 55, 75; 25, 45, 65, 85) of the projection (14, 34, 54, 74) of the tongue (11, 31, 51, 

71) and the recess (24, 44, 64, 84) of the lower lip (23, 43, 63, 83) of the groove (21, 

41, 61, 81) exert a tensioning force on each other; and 

15 

wherein, when the beveled joining surface (16, 36, 56, 76) of the first side edge 

(10, 30, 50, 70) of the tongue profiling and the beveled joining surface (26. 46, 66, 86) 

of the second side edge (20, 40, 60, 80) of the groove profiling are in contact in the 

joined state of at least two floor panels, a line pressure occurs along the beveled joining 

20 surfaces (16, 36, 56, 76; 26. 46, 66, 86) of the side edges of the tongue profiling and 

the groove profiling at the contact points.  

2. Floor panel according to claim 1, characterized in that the bevel of the joint surface (16, 

36, 56, 76) of the first lateral edge (10, 30, 50, 70) of the spring profiling from the upper 

25 side (2) of the floor panel (1) to the upper spring side (12, 32, 52, 72) is between 1 and 

50, preferably between 1 and 3°, particularly preferably between 1 and 2.  

3. Floor panel according to one of the preceding claims, characterized in that the bevel of 

the joint surface (26, 46, 66, 86) of the second lateral edge (20, 40, 60, 80) of the groove 

30 profile from the upper side (2) of the floor panel (1) along the upper lip (22, 42, 62, 82) 

of the groove (21, 41, 61, 81) is between 1 and 5°, preferably between 1 and 3°, 

particularly preferably between 1 and 2°.  

4. Floor panel according to one of the preceding claims, characterized in that the bevel of 

35 the joint surfaces (16, 36, 56, 76; 26, 46, 66, 86) of the tongue profiling and the groove 

profiling each have the same angles.



19 

5. Floor panel according to one of the preceding claims, characterized in that the bevel of 

the joint surfaces (16, 36, 56, 76; 26, 46, 66, 86) of the tongue profiling and the groove 

profiling have different angles in each case.  

5 

6. Floor panel according to one of the preceding claims, characterized in that the 

thickness of the tongue (11, 31, 51, 71) corresponds to the width of the groove (21, 41, 

61,81).  

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

(24, 44, 64, 84) is provided in the lower lip (23, 43, 63, 83) of the groove (21, 41, 61, 

81) in the portion located in the part of the lower lip (23, 43, 63, 83) of the groove (21, 

41, 61, 81) extending beyond the upper lip (22, 42, 62, 82) of the groove (21, 41, 61, 

81).  

15 

8. Floor panel according to one of the preceding claims, characterized in that at least one 

saddle (27, 47, 67, 87) is provided in the recess (24, 44, 64, 84) of the lower lip (23, 43, 

63, 83) of the groove (21, 41, 61, 81).  

20 9. Floor panel according to one of the preceding claims, characterized in that the tongue 

and groove profiles have one of the following properties or a combination thereof: 

- Roundings at the corners (or edges) of the tongue and groove profiles; 

- Dust chambers between all sides of the interlocking floor panels; in particular 

dust chamber between recess (24, 44, 64, 84) of the lower lip (23, 43, 63, 83) 

25 of the groove (21, 41, 61, 81) and the projection (14, 34, 54, 74) of the tongue 

(11, 31, 51, 71); 

- Ramp surface (28, 48, 68, 88) at the free end of the lower lip (23, 43, 63, 83) 

of the groove (21, 41, 61, 81); 

- contact surfaces (19, 29; 39, 49; 59, 69; 79, 89) formed by the upper side (12, 

30 32, 52, 72) of the spring (11, 31, 51, 71) and the lower side of the upper lip (22, 42, 62, 

82), which are substantially parallel to the plane defined by the floor panels (1).  

10. Floor panel according to one of the preceding claims, characterized in that the tongue 

and groove profiles enable at least two floor panels to be joined together by obliquely 

35 attaching a first floor panel to a horizontally arranged second floor panel followed by
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pivoting the first floor panel downwards in the direction of the laying planes ("Angle-to

Angle" connection).  

11. Floor panel according to one of the preceding claims characterized by a rectangular 

5 shape, with tongue and groove profiles on the longitudinal side edges and on the 

transverse side edges.  

12. Floor panel according to claim 11, characterized in that the tongue and groove profiles 

in the longitudinal side edges and in the transverse side edges are the same or different 

10 from each other.  

13. Floor panel according to one of the previous claims, characterized in that the panels 

have a core of HDF or MDF board, WPC board, or PVC carrier board.  

15 14. A method for floatingly laying floor panels according to any of the preceding claims, 

forming a flooring panel network comprising the following steps: 

- Laying of a first floor panel, 

- Joining a second floor panel to the first floor panel, wherein the tongue of the 

20 second floor panel is inserted into the groove of the first floor panel, wherein the 

lower lip of the groove profiling is bent outwards in the joined state, so that the 

lower lip provides a force by which the panels are permanently forced towards 

each other.  

25 15. Floor panel network obtainable by a method according to claim 14.
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