wo 20107143962 A2 [ T A0FO R A OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

oo o
1 rld Intellectual Property Organization 2 ey
(9) World Inclecual Property Organizaon /552 N N AL TR 0
International Bureau S,/ 0
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
16 December 2010 (16.12.2010) PCT WO 2010/143962 A2
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
E04F 15/02 (2006.01) F16B 5/00(2006.01) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
A L. DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: HN. HR. HU. ID. IL. IN. IS. JP. KE. KG. KM. KN, KP
PCT/NL2010/050365 KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(22) International Filing Date: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
14 June 2010 (14.06.2010) NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
. . SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(25) Filing Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
2003019 12 June 2009 (12.06.2009) NL GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
PCT/NL2009/050540 ZM, ZW), Furasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
9 September 2009 (09.09.2009) NL TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(71) Applicant (for all designated States except US): 4SIGHT LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
INNOVATION B.V. [NL/NL]; Fluorietweg 31d, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
NL-1812 RR Alkmaar (NL). GW, ML, MR, NE, SN, TD, TG).
(72) Inventor; and Declarations under Rule 4.17:
(75) Inventor/Applicant (for US only): PERRA, Antonio, . , .
Giuseppe [NL/NL]; Kastanjelaan 9b, NL-1861 ES o Zozef;p(%?:if 167”(%6’”6”’ to apply for and be granted
Bergen (NL). p ’
(74) Agent: LANGENHUIJSEN, Bastiaan, Wilhelmus, | UPlished:
Herman; Patentwerk B.V., P.O. Box 1514, NL-5200 BN —  without international search report and to be republished
's-Hertogenbosch (NL). upon receipt of that report (Rule 48.2(g))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

(54) Title: FLOOR PANEL AND FLOOR COVERING CONSISTING OF A PLURALITY OF SUCH FLOOR PANELS

38b

(57) Abstract: The invention relates to a floor panel, in particular a laminated floor panel. The invention also relates to a floor
covering consisting of a plurality of mutually coupled floor panels according to the invention. The invention further relates to a
method for mutually coupling two floor panels, in particular laminated floor panels, according to the invention.



10

15

20

25

30

WO 2010/143962 PCT/NL2010/050365

Floor panel and floor covering consisting of a plurality of such floor panels

The invention relates to a floor panel, in particular a laminated floor panel. The
invention also relates to a floor covering consisting of a plurality of mutually coupled
floor panels according to the invention. The invention further relates to a method for
mutually coupling two floor panels, in particular laminated floor panels, according to

the invention.

The last ten years has seen enormous advance in the market for laminate for hard floor
covering. An important aspect during the product development of the laminate is the
facility with which a laminated floor can be laid. The American patent US 6,490,836
describes a laminate consisting of floor panels which can be mutually coupled, wherein
the coupling of two floor panels can be realized by having the floor panels engage each
other at an angle, followed by tilting the floor panels relative to each other, whereby the
floor panels can in fact be hooked into each other. Although the known laminate can be
laid relatively easily by a user, the known floor covering also has a number of
drawbacks. A significant drawback of the known floor covering is that, due to the tilting
movement required to realize the coupling, relatively great forces are exerted on the
floor parts, which can result in permanent damage (breakage). Another drawback of the
known laminate is that a relatively large amount of space is required to enable mutual
coupling of the floor panels, which makes coupling of a floor panel to an adjacent floor
panel considerably more difficult, or even impossible, in a limited space, such as for

instance close to a wall or under a radiator.

The invention has for its object to provide an improved floor panel which can be

coupled in improved manner to an adjacent floor panel.

The invention provides for this purpose a floor panel, comprising: a centrally located
core provided with an upper side and a lower side, at least one first resilient coupling
part and second resilient coupling part connected respectively to opposite edges of the
core, which first coupling part comprises a single tongue, at least one upward flank
lying at a distance from the upward tongue and a single upward groove formed between
the upward tongue and the upward flank, wherein: at least a part of a side of the upward

tongue facing toward the upward flank extends in the direction of the normal of the
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upper side of the core, at least a part of a side of the upward tongue facing toward the
upward flank forms an aligning edge for the purpose of coupling the first coupling part
to a second coupling part of an adjacent floor panel, at least a part of a side of the
upward tongue facing away from the upward flank is provided with a first locking
element which is connected substantially rigidly to the upward tongue and adapted for
co-action with a second locking element of a second coupling part of an adjacent floor
panel, which second coupling part comprises a single downward tongue, at least one
downward flank lying at a distance from the downward tongue, and a single downward
groove formed between the downward tongue and the downward flank, wherein: at least
a part of a side of the downward tongue facing toward the downward flank extends in
the direction of the normal of the lower side of the core, at least a part of a side of the
downward tongue facing away from the downward flank forms an aligning edge for the
purpose of coupling the second coupling part to a first coupling part of an adjacent floor
panel, the downward flank is provided with a second locking element which is
connected substantially rigidly to the downward flank and adapted for co-action with a
first locking element of a first coupling part of an adjacent floor panel, wherein the
upward groove is adapted to receive at least a part of a downward tongue of an adjacent
panel, and wherein the downward groove is adapted to receive at least a part of an
upward tongue of an adjacent panel. Because the coupling parts are given a specific
form and moreover take a (somewhat) resilient form, the substantially complementarily
formed coupling parts of adjacent floor panels can be coupled to each other relatively
simply, but durably and efficiently. During coupling of adjacent floor panels a force will
here be exerted on one or both coupling parts, whereby the one or both coupling parts
will deform elastically (move resiliently), as a consequence of which the volume taken
up by the downward groove and/or upward groove will be increased such that the
upward tongue and the downward tongue can be arranged relatively simply in
respectively the downward groove and the upward groove. By subsequently allowing
the forced coupling parts to move back resiliently to the original position a reliable,
locked coupling will be realized between the two coupling parts, and thereby between
the two floor panels. This locked coupling, wherein both coupling parts mutually
engage in relatively reliable manner, will counter friction of parts of the coupling
against each other, whereby the coupling as such will generally generate relatively little
noise. The applied aligning edges, generally also referred to as chamferings or guide

surfaces, herein facilitate hooking together of the two coupling parts by the substantially



10

15

20

25

30

WO 2010/143962 3 PCT/NL2010/050365

linear displacement of the coupling parts relative to each other. Applying the mutually
co-acting locking elements prevents a substantially vertical displacement of the two
floor panels relative to each other. Because both the first locking element and the
second locking element are connected substantially rigidly to respectively the upward
tongue and the downward flank, a relatively durable and strong locking can be realized,
since no use is made of relatively weak resilient locking parts in which material fatigue
could moreover occur relatively quickly. The locking in the floor panel according to the
invention is realized by deforming the first coupling part and/or the second coupling
part relative to the core, whereby the locking elements can engage round each other or
into each other. As a result of the rigid connection to the upward tongue and the
downward flank, deformation of the locking elements themselves does not occur, or
hardly so. The first locking element can otherwise form an integral part of the upward
tongue, wherein the first locking element can for instance be formed by a protruding
(outward bulging) or recessed (inward bulging) edge deformation of the upward tongue.
The second locking element can also form an integral part of the downward tongue,
wherein the second locking element can for instance be formed by a recessed or
protruding edge deformation of the downward flank. The upward groove of the first
coupling part will generally be given a form such that it is adapted for receiving in
locked manner at least a part of a downward tongue of a second coupling part of an
adjacent floor panel. A first locking will thus be formed by confining the downward
tongue of a floor panel in the upward groove of an adjacent floor panel and by confining
the upward tongue of the adjacent floor panel in the upward groove of the floor panel,
and a second locking will be formed by applying the locking elements. The normal is
understood to mean a normal vector of a plane, i.e. a vector perpendicular to this plane
and thus originating from said plane. If the upper side or the lower side of the core were
to be not completely flat, for instance because the upper side or the lower side of the
core takes a form which is (to some extent) profiled, a plane formed by the upper side or
lower side of the core can then be taken as basis to enable definition of an unambiguous
direction of the normal of the upper side or the lower side of the core. Since the floor
panel will generally support on a flat, horizontal surface, the direction of the normal of
both the upper side of the core and the lower side of the core will then be oriented
substantially vertically. The characteristic orientation of the side of the upward tongue
facing toward the upward flank, the side of the downward tongue facing toward the

downward flank, provides for a first locking mechanism (inner lock) during coupling of
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the floor panel to an adjacent floor panel. This is because, owing to the characteristic
inclining orientation of the tongue walls facing toward the respective flanks, the
exerting of (for instance) a vertical force on the coupling is not likely to result in an
uncoupling of the co-acting coupling parts, since the relevant tongue walls are pressed
against each other, which is a considerable constraint to the tongue walls sliding off
each other and subsequent uncoupling of the coupling parts. In addition, at a distance
from the first locking mechanism a second locking mechanism (outer lock) is formed by
the locking elements which co-act mutually, and furthermore at a distance from the
above mentioned (inner) tongue walls, in a coupled position of two floor panels. In the
case of possible failure of one of the locking mechanisms, securing of the coupling
between the two floor panels will be maintained as far as possible, this resulting in a
relatively reliable coupling between the two floor panels, whereby undesirable mutual
displacement or uncoupling of the floor panels can be prevented as far as possible.
Because the floor panel according to the invention will realize a multiple locking when
the floor panel is coupled to an adjacent floor panel, a relatively firm, reliable and

durable connection can be realized between the floor panels.

In a preferred embodiment at least one coupling part comprises a bridge part connected
to the core and an end part connected resiliently to the bridge part, wherein the end part
is adapted to move resiliently (elastically) in a direction enclosing an angle, in particular
a substantially perpendicular angle, with a plane formed by the core. The end parts of
the coupling parts thus generally move resiliently in upward and/or downward direction
here. The upward flank of the first coupling part herein forms part of the bridge part of
the first coupling part, wherein the upward tongue of the first coupling part forms part
of the end part of the first coupling part. The downward flank of the second coupling
part herein also forms part of the bridge part of the second coupling part, wherein the
downward tongue of the second coupling part forms part of the end part of the second
coupling part. As already indicated, the grooves of the coupling parts can be temporarily
widened by means of resilient movement, whereby realizing a coupling between the two

coupling parts can be facilitated.

In order to particularly increase the tensile strength of an assembly of coupled floor
panels, the coupling parts are designed such that at least a part of a side of the upward

tongue facing toward the upward flank extends in the direction of the normal of the
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upper side of the core, and that at least a part of a side of the downward tongue facing
toward the downward flank extends in the direction of the normal of the lower side of

the core.

Each of the upward tongue and the downward tongue is preferably substantially rigid,
which means that the tongues are not configured to be subjected to deformation. The
tongues as such are relatively stiff and hence non-flexible. Moreover, the tongues are
preferably substantially solid, which means that the tongues are substantially massive
and thus completely filled with material and are therefore not provided with grooves at
an upper surface which would weaken the construction of the tongue and hence of the
floor panel connection to be realised. By applying a rigid, solid tongue a relatively firm
and durable tongue is obtained by means of which a reliable and the durable floor panel
connection can be realised without using separate, additional components to realise a

durable connection.

In an embodiment of the floor panel, at least a part of the upward flank adjoining the
upper side of the floor panel is adapted to make contact with at least a part of the
downward tongue adjoining the upper side of another floor panel in a coupled state of
these floor panels. Engagement of these surfaces will lead to an increase of the effective
contact surface between the coupling elements and hence to an increase of stability and
sturdiness of the connection between two floor panels. In a favourable embodiment the
upper side of the floor panel is adapted to engage substantially seamless to the upper
side of another floor panel, as a result of which a seamless connection between two

floor panels, and in particular the upper surfaces thereof, can be realised.

In another embodiment the first locking element is positioned at a distance from an
upper side of the upward tongue. This is favourable, since this will commonly result in
the situation that the first locking element is positioned at a lower level than the upward
aligning edge of the floor panel, which has the advantage that the maximum
deformation of the second coupling part can be reduced, whereas the connection process
and deformation process can be executed in successive steps. Less deformation leads to
less material stress which is in favour of the life span of the coupling part(s) and hence
of the floor panel(s). In this embodiment the second locking element is complementary

positioned at a distance from an upper side of the downward groove.
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In yet another embodiment the effective height of the downward aligned edge is larger
than the effective height of the upward tongue. This commonly results in the situation
that the downward aligning edge of a floor panel does not engage another floor panel in
case of a pre-aligned state (intermediate state), as shown e.g. in figure 18. The position-
selective contactless pre-alignment does prevent or counteract forcing the downward
aligning edge of a floor panel along the upper surface of another floor panel, which

could damage the floor panels.

In an embodiment the mutual angle enclosed by at least a part of a side of the upward
tongue facing toward the upward flank and the normal of the upper side of the core is
substantially equal to the mutual angle enclosed by at least a part of a side of the
downward tongue facing toward the downward flank and the normal of the lower side
of the core. A close-fitting connection of the two tongue parts to each other can hereby
be realized, this generally enhancing the firmness of the coupling between the two floor
panels. In an embodiment variant the angle enclosed by on the one hand the direction in
which at least a part of a side of the upward tongue facing toward the upward flank
extends and on the other the normal of the upper side of the core lies between 0 and 60
degrees, in particular between 0 and 45 degrees, more particularly between 0 and 10
degrees. In another embodiment variant the angle enclosed by on the one hand the
direction in which at least a part of a side of the downward tongue facing toward the
downward flank extends and on the other the normal of the lower side of the core lies
between 0 and 60 degrees, in particular between 0 and 45 degrees, more particularly
between 0 and 10 degrees. The eventual inclination of the tongue side facing toward the
flank usually also depends on the production means applied to manufacture the floor
panel. In an embodiment inclination of the downward aligned edge is less than the
inclination of at least an upper part of the upward flank, as result of which an expansion
chamber will be formed between both surface which will be favourable to allow play

and to compensate expansion, ¢.g. due to moist absorption by the floor panels.

In a variant at least a part of an upper side of the upward tongue extends in a direction
toward the normal of the upper side of the core. This has the result that the thickness of
the upward tongue decreases in the direction of the side of the tongue facing away from

the upward flank. By having the downward groove substantially connect to the upper
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side of the upward tongue, in a coupled position of two floor panels according to the
invention wherein an upper side of the downward groove extends in the direction of the
normal of the lower side of the core, a second coupling part can be provided which is on
the one hand relatively strong and solid and can on the other guarantee sufficient
resilience to enable a coupling to be realized to a first coupling part of an adjacent floor

panel.

The aligning edges are preferably formed by a flat surface so as to allow guiding of
another coupling part during the process of coupling two floor panels to proceed be
generally in as controlled a manner as possible. In another embodiment variant at least a
part of the aligning edge of the second coupling part has a substantially flatter
orientation than at least a part of the upward flank of the first coupling part. By applying
this measure there is generally created in a coupled position an air gap between the
aligning edge of the second coupling part and a flank of the first coupling part. This
clearance intentionally created between the two coupling parts is usually advantageous
during coupling of adjacent floor panels, since this clearance does not prevent a
temporary deformation of the coupling parts, this facilitating coupling of the coupling
parts. Furthermore, the created clearance is advantageous for the purpose of absorbing
expansion of the floor panel, for instance resulting from moisture absorption, this not

being inconceivable when the floor panel is at least partially manufactured from wood.

In an embodiment variant a part of the upward flank of the first coupling part
connecting to the core forms a stop surface for at least a part of the side of the
downward tongue facing away from the downward flank. In this way a close fitting of
at least the upper side of the floor panels can be realized, this usually being
advantageous from a user viewpoint. A part of the upward flank of the first coupling
part connecting to the core is here preferably oriented substantially vertically. At least a
part of the side of the downward tongue facing away from the downward flank is here
also preferably oriented substantially vertically. Applying substantially vertical stop
surfaces in both coupling parts has the advantage that in the coupled position the

coupling parts can connect to each other in relatively close-fitting and firm manner.

It is generally advantageous for the upward groove to be adapted to receive with

clamping fit a downward tongue of an adjacent panel. Receiving the upward groove, or
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at least a part thereof, with clamping fit in the downward tongue has the advantage that
the downward tongue is enclosed relatively close-fittingly by the upward groove, this
usually enhancing the firmness of the coupled construction. The same applies for the
embodiment variant in which the downward groove is adapted to receive with clamping

fit an upward tongue of an adjacent panel.

In an embodiment variant the upward flank and the downward flank extend in a
substantially parallel direction. This makes it possible to connect the flanks, as well as
the locking elements, relatively closely to each other in a coupled position, this

generally enhancing the locking effect realized by the locking elements.

In another embodiment variant the first locking element comprises at least one outward
bulge, and the second locking element comprises at least one recess, which outward
bulge is adapted to be at least partially received in a recess of an adjacent coupled floor
panel for the purpose of realizing a locked coupling. This embodiment variant is
generally advantageous from a production engineering viewpoint. The first locking
element and the second locking element preferably take a complementary form,
whereby a form-fitting connection of the locking elements of adjacent floor panels to

cach other will be realized, this enhancing the effectiveness of the locking.

In an embodiment of the floor panel according to the invention the first locking element
is positioned at a distance from an upper side of the upward tongue. Positioning the first
locking element at a distance from the upper side of the upward tongue has a number of
advantages. A first advantage is that this positioning of the first locking element can
facilitate the coupling between adjacent floor panels, since the first locking element will
be positioned lower than (a lower part of) the aligning edge of the upward tongue,
whereby the coupling between two coupling parts can be performed in stages. During
the coupling process the tongue sides facing toward the associated flanks will first
engage cach other, after which the locking elements engage each other, this generally
requiring a less great maximum pivoting (amplitude), and thereby deformation of a
second coupling part of an adjacent floor panel, than if the first aligning edge and the
first locking element were to be located at more or less the same height. A further
advantage of positioning the first locking element at a distance from an upper side of the

upward tongue is that the distance to the resilient connection between each coupling



10

15

20

25

30

WO 2010/143962 9 PCT/NL2010/050365

part and the core, generally formed by the resilient bridge of each coupling part, is
increased, whereby a torque exerted on the coupling parts can be compensated relatively
quickly by the locking elements, which can further enhance the reliability of the
locking.

It is possible to envisage the first coupling part comprising a plurality of upward
tongues lying at a distance from each other, wherein an upward groove is positioned
between each two adjacent upward tongues, and the second coupling part comprising a
plurality of downward grooves positioned a distance from each other for the purpose of

receiving the above stated upward tongues.

In an embodiment a plurality of sides of the floor panel comprise a first coupling part,
and a plurality of sides of the floor panel comprise a second coupling part, wherein each
first coupling part and each second coupling part lie on opposite sides of the floor panel.
In this way each side of the floor panel can be provided with a coupling part, this
increasing the coupling options of the floor panel. By positioning the first coupling part
and the second coupling part on opposite sides it will be relatively simple for a user to
lay a floor formed by floor panels according to the invention, since each floor panel can

be formed in the same way.

The first coupling part and the second coupling part preferably form an integral part of
the core. From a structural, production engineering and logistics viewpoint this integral

connection between the core and the coupling parts is generally recommended.

In an embodiment variant the floor panel is manufactured at least partially from wood.
The floor panel can herein form a wooden plank and/or a parquet floor panel. The floor
panel according to the invention is however also exceptionally suitable for application
as laminated floor panel, wherein the floor panel comprises a laminate of a carrier layer
comprising a wood product and at least one top layer arranged on an upper side of the
carrier layer. The top layer will here generally take a hardened (wear-resistant) and
transparent form, and in particular be impregnated with resin. The carrier layer
generally comprises a wood fibreboard, in particular an MDF board (Medium Density
Fibreboard) or HDF board (High Density Fibreboard). Between the top layer and the

carrier layer can be arranged a decorative layer generally formed by a photo of wood or
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of tiles printed on paper usually saturated in melamine resin. A wood or tile structure
can further be pressed into the top layer, whereby the top layer in fact also forms an
embossed layer. The top layer can also be manufactured at least partially of plastic,
metal or textile, in particular carpet. It is also possible to envisage the floor panel being
manufactured wholly from plastic, metal and/or textile instead of being manufactured

from wood.

In an embodiment variant the floor panel is manufactured at least partially from plastic.
It is possible here to envisage the floor panel according to the invention being

manufactured substantially wholly from plastic.

The invention also relates to a floor covering consisting of mutually coupled floor

panels according to the invention.

The invention further relates to a method for mutually connecting two floor panels
according to the invention, comprising the steps of: A) having a second coupling part of
a first floor panel engage on a first coupling part of a second floor panel, B) exerting a
force on the second coupling part of the first floor panel in the direction of the first
coupling part of the second floor panel, such that an end part of the second coupling part
of the first floor panel will pivot in upward direction and/or an end part of the first
coupling part of the second floor panel will pivot in a downward direction, whereby a
downward tongue of the second coupling part of the first floor panel is arranged at least
partially, in particular substantially, in an upward groove of the first coupling part of the
second floor panel, and C) releasing the force exerted during step B), whereby the at
least one deformed coupling part will pivot back to an initial position and the downward
tongue of the second coupling part of the first floor panel will be locked in the upward
groove of the first coupling part of the second floor panel. During step A) an
intermediate state is realised wherein the floor panels are pre-aligned with respect to
cach other. During step B) a substantially linear displacement of the floor panels
relative to each other will generally take place here, which results in a temporary
deformation of at least one of the coupling parts and the subsequent realizing of a snap
connection between the two coupling parts. In the coupled position the first coupling
part and the second coupling part will generally no longer be deformed, and the first

coupling part and the second coupling part will have once again assumed the
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substantially original (relaxed) form. It is expected that this relaxation in the coupled
position enhances the durability of the coupling parts, and thereby the durability of the
coupling of the floor panels. In an embodiment during step A) the second coupling part
of the first floor panel engages both a side of the upward tongue facing towards the
upward flank and a side of the upward tongue facing away from the upward flank of the
second coupling part of the second floor panel, as a result of which a relatively stable
intermediate state (pre-alignment state) can be realised. In another embodiment during
step A) the aligning edge of the first coupling part of the first floor panel is positioned
at a distance from the second coupling part of the second floor panel, which will
facilitate coupling of the floor panels, and which will prevent scraping of (the upper
surface of) the floor panels against each other, which could undesirably damage the

floor panels.

The invention will be elucidated on the basis of non-limitative exemplary embodiments
shown in the following figures. Herein:

figure 1 is a side view of a floor panel according to the invention,

figure 2 is a side view of an assembly of coupled floor panels according to figure 1,
figure 3 is a side view of another floor panel according to the invention,

figure 4 is a side view of a part of an assembly of coupled floor panels according to
figure 3,

figure 5 is a perspective view of the floor panel according to figure 3,

figure 6 is a transverse side view of yet another floor panel according to the invention,
figures 7A-7F show successive method steps for realizing a coupling between two floor
panels according to figure 6,

figure 8 is a perspective view of the floor panel according to figures 6 and 7,

figure 9 is another transverse side view of the floor panel according to figures 6-8,
figures 10A-10G show a first method for laying a floor constructed from floor panels
according to figures 6-9,

figures 11A-11G show a second method for laying a floor constructed from floor panels
according to figures 6-9,

figure 12 is a top view of another embodiment of a floor panel according to the
invention,

figure 13 shows a detail view of a part of the floor panel according to figures 6-11G,

and
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figure 14 shows a side view of a part of an assembly of another embodiment of
connected floor panels according to the invention,

figure 15 shows a side view of a part of an assembly of yet another embodiment of
connected floor panels according to the invention,

figure 16 shows a side view of a part of an assembly of still another embodiment of
connected floor panels according to the invention,

figure 17 shows a side view of a part of an assembly of a further embodiment of
connected floor panels according to the invention,

figure 18 shows a side view of a part of an assembly of another embodiment of
connected floor panels according to the invention,

figure 19 shows a side view of a part of an assembly of another embodiment of
connected floor panels according to the invention,

and

figure 20 shows a detailed mathematical view of an intermediate state (pre-alignment

state) of the orientation of two floor panels as shown in figure 7c.

Figure 1 shows a side view of a floor panel 1 according to the invention. Floor panel 1
comprises a plate-like core 2 which is manufactured from fibreboard, in particular MDF
(Medium Density Fibreboard) or HDF (High Density Fibreboard) or chipboard and on
which a top layer 3 is arranged. The opposite longitudinal sides of core 2 are provided
with a first coupling part 4 and a second coupling part 5. The part of floor panel 1 lying
between first coupling part 4 and second coupling part 5, as indicated by means of the
broken lines, forms the central part 6 of floor panel 1. First coupling part 4 comprises an
upward tongue 7, an upward flank 8 and an upward groove 9 formed between upward
tongue 7 and upward flank 8. Second coupling part 5 comprises a downward tongue 10,
a downward flank 11 and a downward groove 12 formed between downward tongue 10
and downward flank 11. As shown, upward tongue 7, upward flank 8 and upward
groove 9 extend in the direction (indicated by means of arrow A) of the normal of
central part 6 (indicated by means of arrow N;) of the central floor panel 1. The same
applies for the direction in which the downward tongue 10, downward flank 11 and
downward groove 12 extend (see arrows B and N;). In this exemplary embodiment the
angle V enclosed by arrows A and N, is equal to the angle 3 enclosed by arrows B and
N, these angles equalling 30°. The first coupling part 4 is provided with a ridge 13

which in the coupled situation co-acts with a recess 14 arranged in a second coupling
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part 5 of an adjacent floor panel 1 (see figure 2) for the purpose of realizing a locking
between the two floor panels 1. In addition, both coupling parts 4, 5 are provided with a
protective lip 15, 16 adapted to be received in a complementary receiving space 17, 18
of coupling parts 4, 5. Downward tongue 10 is provided with an angled outer end 10a,
of which one side is positioned substantially horizontally and one side substantially
vertically. Formed in this way are a substantially horizontal stop surface and a
substantially vertical stop surface adapted for co-action with the complementarily
formed upward groove 9, whereby stabilizing (locking) of the coupling between the two
floor panels 2 occurs (see figure 2). As shown in figure 2, coupling parts 4, 5 engage
form-fittingly into each other. Coupling can take place by simply displacing first
coupling part 4 of a floor panel 1 in linear direction (indicated by means of arrow C) in
the direction of second coupling part 2 of an adjacent floor panel 1, whereby the
coupling parts engage fixedly in each other. Horizontal forces exerted on the assembly,
resulting for instance from shrinkage or expansion of floor parts 1, or vertical forces
exerted on the assembly, resulting for instance from expansion of floor parts 1, will not
adversely affect the realized coupling, whereby no uncoupling of floor parts 1 or

forming of gaps between floor parts 1 will take place.

Figure 3 shows a side view of another floor panel 19 according to the invention. Floor
panel 19 comprises a plate-like core 20 which is manufactured from fibreboard, in
particular MDF (Medium Density Fibreboard) or HDF (High Density Fibreboard) or
chipboard and on which a top layer 21 is arranged. The opposite longitudinal sides of
core 20 are provided with a first coupling part 22 and a second coupling part 23 which
is complementary relative to first coupling part 22. The part of floor panel 19 located
between first coupling part 22 and second coupling part 23, as indicated by means of the
broken lines, is designated the central part 24 of floor panel 19. First coupling part 22
comprises an upward tongue 25, an upward flank 26 and an upward groove 27 formed
between upward tongue 25 and upward flank 26. Second coupling part 23 comprises a
downward tongue 28, a downward flank 29 and a downward groove 30 formed between
downward tongue 28 and downward flank 29. As shown, upward tongue 25, upward
flank 26 and upward groove 27 extend in the direction (indicated by means of arrows
A1, A; and A3z) of the normal of central part 24 (indicated by means of arrow N) of floor
panel 19. The same applies for the direction in which downward tongue 28 and

downward groove 30 extend (see arrows B; and Bs). Downward flank 29 extends in this
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exemplary embodiment in a direction substantially the same as the normal of central
part 24 of floor panel 19. As shown, first coupling part 22 is provided with a outward
bulge 31 and second coupling part 23 is provided with a complementary recess 32 for
the purpose of being able to realize a locking during coupling of floor panel 19 to an
adjacent floor panel 19 (see figure 4). As shown in figure 4, upward groove 27 of first
coupling part 22 of a floor panel 19 and a downward tongue 28 of a second coupling
part 23 of an adjacent floor panel 19 mutually enclose an air space 33. Figure 5 further
shows that side edges 34 (end surfaces) of floor panel 19 are provided with an upward
profile 35 and a complementary downward profile 36 for realizing a lateral coupling

between two floor panels 19 positioned against each other on end surfaces 34.

Figure 6 shows a side view of yet another rectangular floor panel 37 according to the
invention. Floor panel 37 comprises a core 38 provided with an upper side 38a and a
lower side 38b, and coupling parts 39, 40 positioned on opposite longitudinal sides of
core 38 and connected integrally to core 38. A first coupling part 39 comprises an
upward tongue 41, an upward flank 42 and an upward groove 43 formed between
upward tongue 41 and upward flank 42. A side 41a of upward tongue 41 facing toward
upward flank 42 extends in the direction of the normal N; of the upper side 38a of core
38. The tangent R; and the normal N; of upper side 38a of core 38 are thus directed
toward each other (converging orientation), wherein the angle enclosed by R; and N;
amounts to 5 degrees. Another side 41b of upward tongue 41 facing toward upward
flank 42 forms an aligning edge enabling facilitated realization of a coupling to an
adjacent floor panel. As shown, this side 41b functioning as aligning edge is directed
away from the normal N; of upper side 38a of the core. An upper side 41d of upward
tongue 41 does however extend in the direction of the normal N; of upper side 38a of
core 38, and runs inclining downward in the direction of the side 41¢ of upward tongue
41 facing away from upward flank 42. This chamfering provides the option of giving
the complementary second coupling part 40 a more robust and therefore stronger form.
The side 41¢ of upward tongue 41 facing away from upward flank 42 is oriented
substantially vertically and is moreover provided with an outward bulge 44. A lower
part 42a of upward flank 42 is oriented diagonally, while an upper part 42b of upward
flank 42 is shown to be substantially vertical and forms a stop surface for second
coupling part 40. A lower wall part 43a of upward groove 43 is oriented substantially

horizontally in this exemplary embodiment. A bridge 45 lying between lower wall part
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43a of upward groove 43 and a lower side 39a has a somewhat elastic nature and is
adapted to allow upward tongue 41 to pivot relative to upward flank 42, this resulting in
a (temporary) widening of upward groove 43, whereby coupling of floor panel 37 to an
adjacent floor panel can be facilitated (see figures 7A-7F). Second coupling part 40 is
substantially complementary to first coupling part 39. Second coupling part 40
comprises a downward tongue 46, a downward flank 47 and a downward groove 48
formed between downward tongue 46 and downward flank 47. A side 46a of downward
tongue 46 facing toward downward flank 47 lies in the direction of the normal N; of the
lower side 38D of core 38. This means that a tangent R, of side 46a of downward tongue
46 and the normal of the lower side 38b of core 38 are mutually converging. In this
exemplary embodiment the tangent R, and the normal N, enclose a mutual angle of 5
degrees. A side 46b facing away from downward flank 47 is diagonally oriented, but
has a flatter orientation than the complementary side 42a of upward flank 42, whereby a
gap (air space) will be formed in the coupled position (see also figure 7F), which will
generally facilitate coupling between two floor panels 37. The inclining side 46b of
downward tongue 46 also functions as aligning edge for the purpose of further
facilitating coupling between two floor panels 37. Another side 46¢ facing away from
downward flank 47 takes a substantially vertical form and forms a complementary stop
surface for stop surface 42b of upward flank 42 (of an adjacent floor panel). Downward
tongue 46 is further provided with a side 46d which is facing toward downward flank 47
and which functions as aligning edge for first coupling part 39 of an adjacent floor
panel. Because upper side 41d of upward tongue 41 has an inclining orientation, an
upper side 48a of downward groove 48 likewise has an inclining orientation, whereby
the (average) distance between upper side 48a of downward groove 48 and an upper
side 40a of second coupling part 40 is sufficiently large to impart sufficient strength to
second coupling part 40 as such. Downward flank 47 is oriented substantially vertically
and is provided with a recess 49 adapted to receive the outward bulge 44 of upward

tongue 41 (of an adjacent floor panel).

A bridge 50 lying between upper side 48a of downward groove 48 and upper side 40a
has a somewhat elastic nature and is adapted to allow downward tongue 46 to pivot
relative to downward flank 47, this resulting in a (temporary) widening of downward

groove 48, whereby coupling of floor panel 37 to an adjacent floor panel can be
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facilitated (see figures 7A-7F). The shown floor panel 37 can form a parquet floor

panel, a plank, a laminated floor panel or a plastic floor panel.

Figures 7A-7F show successive method steps for realizing a coupling between two floor
panels 37a, 37b as according to figures 6. In a first (optional) step as shown in figure
7A, second coupling part 40 of a first floor panel 37a is displaced in the direction of
first coupling part 39 of a second floor panel 37b by sliding first floor panel 37a over
second floor panel 37b (see arrow). As shown in figure 7B, second coupling part 40 of
first floor panel 37a will then be brought into line with first coupling part 39 of second
floor panel 37b by having the lower side 38b of core 38 of the first floor panel 37a slide
along upper side 41d of upward tongue 41 of second floor panel 37b (see arrow) until
aligning edge 46a of downward tongue 46 of first floor panel 37a supports on aligning
edge 41b of upward tongue 41 of second floor panel 37b (figure 7C). The other aligning
edge 46b of downward tongue 46 of first floor panel 37 will generally also make contact
here with upper side 38a of core 38. By now exerting a downward force on at least
bridge 50 of second coupling part 40 of first floor panel 37a, downward tongue 46 will
pivot in upward direction relative to downward flank 47, wherein upward tongue 41 of
second floor panel 37b will generally also pivot relative to upward flank 42 of second
floor panel 37b (figure 7D). During this temporary deformation of coupling parts 39, 40
both the downward groove 48 of first floor panel 37a and the upward groove 43 of
second floor panel 37b will be widened such that downward tongue 46 of first floor
panel 37a can be arranged at least partially in upward groove 43 of second floor panel
37b, and upward tongue 41 of second floor panel 37b can be arranged at least partially
in downward groove 48 of first floor panel 37a (figure 7E). After the force on floor
panels 37a, 37b has been released, the deformation will be substantially ended, and
floor panels 37a, 37b will be mutually coupled. An additional locking is realized here in
that locking elements 44, 49 of both floor panels 37a, 37b are mutually co-acting in the
coupled position. Uncoupling of floor panels 37a, 37b can otherwise take place by
moving the free outer end, facing away from second floor panel 37b, of first floor panel
37a in upward direction, after which floor panels 37a, 37b will click loose of each other.
Movement of first floor panel 37a in upward direction can optionally be facilitated by
making use of a tool, such as for instance a wedge. Another method of disassembling

floor panels 37a, 37b is to slide floor panels 37a, 37b along each other, whereby
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coupling parts 39, 40 can be removed from each other, which will result in uncoupling

of floor panels 37a, 37b.

Figure 8 shows a perspective view of floor panel 37 according to figures 6 and 7, which
also shows that a first coupling part 51 and a second coupling part 52 are positioned on
the opposite short sides of the rectangular floor panel 37. A transverse side view of the
short sides of floor panel 37 is shown in figure 9. As shown, first coupling part 51
largely corresponds structurally to the construction of first coupling part 39 shown in
figure 6, and second coupling part 52 largely corresponds structurally to the
construction of second coupling part 40 shown in figure 6. However, first coupling part
51 shown in figure 8 comprises a less deep upward groove 53 compared to upward
groove 43 of the long side of floor panel 37 as shown in figure 6. Furthermore, a first
locking element 54 connects to an upper side 55 of an upward tongue 56 of first
coupling part 51. A flat lower side 57 defining upward groove 43 further has smaller
dimensions than this lower side as shown in figure 6, and upward tongue 56 has smaller
dimensions than upward tongue 41 as shown in figure 6. The second coupling part 52
shown in figure 8 is correspondingly modified relative to second coupling part 40 as
shown in figure 6. The dimensioning of the first coupling part 51 and second coupling
part 52 arranged on the short sides relative to the first coupling part 39 and second
coupling part 40 positioned on the long sides is particularly intended to facilitate mutual
coupling of floor panels 37, as further shown in figures 10A-10G (first method) and
figures 11A-11G (second method).

Figures 10A-10G show a first method of laying a floor 58 constructed from floor panels
37 as according to figures 6-9. When a floor panel 37a has to be coupled to already laid
floor panels 37 (figure 10A), the relevant floor panel 37 can then be pushed in
transverse direction (see arrow A) over the already laid floor panels 37 (figures 10B and
10C), wherein first coupling part 39 of one or more already laid floor panels 37 is
coupled to second coupling part 40 of the floor panel 37 for laying. After coupling of
the longitudinal sides of floor panels 37 the floor panel 37 for laying is pushed in
longitudinal direction (see arrow B) (figures 10D and 10E), whereby the short sides of

the floor panels can be connected to each other by causing second coupling part 52 of
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the floor panel 37 for laying to co-act with first coupling part 51 of the adjacent floor
panel 37.

Figures 11A-11G show a second method of laying a floor 58 constructed from floor
panels 37 as according to figures 6-9. When a floor panel 37a has to be coupled to
already laid floor panels 37 (figure 11A), a corner point 37a of the relevant floor panel
37 for laying can then be positioned in a corner formed by already coupled floor panels
(figures 11B and 11C and successively figures 11D and 11E), after which the floor
panel 37 for laying is pivoted in downward direction, whereby second coupling part 40
of the floor panel 37 for laying will co-act with - in this case - a plurality of first
coupling parts 39 of already laid floor panels 37, and whereby second coupling part 52
of the floor panel 37 for laying will co-act with first coupling part 51 of an adjacent
floor panel 37. According to this second method, the long side and the short side are

connected (more or less) simultaneously to each other.

Figure 12 shows a top view of an alternative floor panel 59 according to the invention.
Floor panel 59 comprises six equal sides 60, wherein sides 60 are alternately provided
with a first coupling part 61 and a second coupling part 62. First coupling part 61 is
structurally identical to first coupling part 39 as shown in figure 6, and second coupling
part 62 is structurally identical to second coupling part 40 as shown in figure 6. A floor
can be manufactured with a honeycomb pattern by coupling the hexagonal floor panels
59 through co-action of first coupling parts 61 and second coupling parts 62 of different
floor panels 59.

Figure 13 shows a detail view of a part of floor panel 37 according to figures 6-11G,
wherein particularly the first coupling part 39 is shown. In addition to all particular
surfaces already specified in the foregoing, figure 13 also shows that upper part 42b of
upward flank 42 is shown substantially vertically and is provided with an offset,
overhanging connecting surface 63. The advantage of applying an overhanging
connecting surface 63 is that a second coupling part 40 of an adjacent panel 37
(indicated by means of broken lines) will be able to fit closely onto the overhanging
connecting surface 63, wherein an air gap 64 is also formed between the two coupling
parts 39, 40 just below the overhanging connecting surface 63. This clearance

intentionally created between the two coupling parts 39, 40 is usually advantageous for
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the purpose of accurate connection of coupling parts 39, 40 to each other, since
irregularities in the form of floor panel 37 or expansion of floor panel 37 can be
compensated by air gap 64. Already stated above is that a side 46b facing away from the
downward flank has a flatter orientation than the complementary side 42a of upward
flank 42, whereby a further air gap 65 will also be formed in the coupled position,
which will generally further facilitate coupling between two floor panels 37.

Figure 14 shows a side view of a part of an assembly 51 of another embodiment of floor
panels 52a, 52b according to the invention. From a constructive point of view the floor
panel 52, 52b as shown is for a substantial part similar to the floor panel 37 as shown in
figure 6, wherein the floor panels are mutually connected by means of three locking
mechanism. A first locking mechanism is also present in the floor panel 37 as shown in
figure 6, and is based upon the cooperation between an outward bulge 53 positioned at
an outward surface 54 of an upward tongue 55 of the right floor panel 52b, and a recess
56 positioned at a downward flank 57 of the left floor panel 52a. A second locking
mechanism, which is also present in the floor panel 37 as shown in figure 6, is formed
by the engagement of an inclined surface 58 of the downward tongue 59 of the left floor
panel 52a, to an inclined surface 60 of the upward tongue 55 which results in locking
the downward tongue 59 of the left floor panel 52a into an upward groove 61 of the
right floor panel 52b. A third locking mechanism is formed by the application of an
additional outward bulge 62 positioned at an outer surface 63 of the downward tongue
59, and which is more in particular positioned between an aligning edge 64 and a
vertical top end 65 of the outer surface 63 of the downward tongue 59, of the left floor
panel 52a. Said additional bulge 55 co-acts with and snap-fits into a complementary
recess 66 applied to an upward flank 67 of the right floor panel 52b. Between the
downward tongue 59 and the upward flank 67 an expansion chamber 68 is present in
order to be able to compensate play in case of expansion of the floor panels 52, 52b, for

example due to moist absorption.

Figure 15 shows a side view of a part of an assembly 69 of another embodiment of floor
panels 70a, 70b according to the invention having three locking mechanisms. A first
locking mechanism is based upon the cooperation between an outward bulge 71
positioned at an outward surface 72 of an upward tongue 73 of the right floor panel 70b,

and a recess 74 positioned at a downward flank 75 of the left floor panel 70a. A second
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locking mechanism is formed by the engagement of an inclined surface 76 of the
downward tongue 77 of the left floor panel 70a, to an inclined surface 78 of the upward
tongue 73 which results in locking the downward tongue 78 of the left floor panel 70a
into an upward groove 79 of the right floor panel 70b. A third locking mechanism is
formed by the application of an additional outward bulge 80 positioned at an outer
surface 81 of the downward tongue 77, and which is more in particular positioned
between an aligning edge 82 and a vertical top end 83 of the outer surface 81 of the
downward tongue 77, of the left floor panel 70a, wherein there is a smooth transition
between the bulge 80 and the vertical top end 83. Said additional bulge 80 co-acts with
and snap-fits into a complementary recess 84 applied to an upward flank 85 of the right
floor panel 70b. Between the downward tongue 77 and the upward flank 85 an
expansion chamber 86 is present in order to be able to compensate play in case of

expansion of the floor panels 70, 70b, for example due to moist absorption.

Figure 16 shows a side view of a part of an assembly 87 of another embodiment of floor
panels 88a, 88b according to the invention having three locking mechanisms. The first
and second locking mechanisms are identical to the first and second locking mechanism
as shown in figure 6, figure 14, and figure 15. The third locking mechanism is based
upon the application of an outward bulge 89 positioned at an outward surface 90 of a
downward tongue 91 of the left floor panel 88a which co-acts with a complementary
recess 92 of an upward flank 93 of a right floor panel 88b. The bulge 89 is adapted to
deform slightly with respect to a core part of the downward tongue 91 due to the
presence of a substantially vertical slot 94, adjacent to the bulge 89, applied into an
aligning edge 95 of the downward tongue 91. This flexibility facilitates snapping of the
bulge 89 into the recess 92, and hence realisation of the connection between the floor

panels 88a, 88b.

Figure 17 shows a side view of a part of an assembly 96 of another embodiment of floor
panels 97a, 97b according to the invention having three locking mechanisms. The first
and second locking mechanisms are identical to the first and second locking mechanism
as shown in figure 6, figure 14, figure 15, and figure 16. Again, the third locking
mechanism is based upon the application of an outward bulge 98 positioned at an
outward surface 99 of a downward tongue 100 of the left floor panel a which co-acts

with a complementary recess 101 of an upward flank 102 of a right floor panel 97b. The
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bulge 98 is adapted to deform slightly with respect to a core part of the downward
tongue 100 due to the presence of a substantially vertical slot 103 applied into a
horizontal bottom surface 104 of the downward tongue 100. This flexibility facilitates
snapping of the bulge 98 into the recess 101, and hence realisation of the connection

between the floor panels 97a, 97b.

Figure 18 shows a side view of a part of an assembly 105 of another embodiment of
floor panels 106a, 106b according to the invention having three locking mechanisms.
The first and second locking mechanisms are identical to the first and second locking
mechanism as shown in the previous figures. The third locking mechanism is based
upon the application of a slot 107 positioned at an outward surface 108 of a downward
tongue 109 of the left floor panel 106a which co-acts with a horizontally displaceable
spring pin 110 contained by an opposite recess 111 of an upward flank 112 of the right
floor panel 106b. An outer end of the spring pin 110 is conically shaped as to facilitate
connection of both floor panels 106a, 106b.

Figure 19 shows a side view of a part of an assembly 113 of another embodiment of
floor panels 114a, 114b according to the invention having three locking mechanisms.
The first and second locking mechanisms are identical to the first and second locking
mechanism as shown in the previous figures. The third locking mechanism is based
upon the application of a horizontal slot 115 positioned at an outward surface 116 of a
downward tongue 117 of the left floor panel 114a, wherein said slot 115 is bounded by
a protruding locking edge 118 which co-acts with a complementary counter edge 119
making part of an upward flank 120 of the right floor panel 114b.

Figure 20 shows a detail of the floor panels 37a, 37b as according to figure 7¢ which is
considered as an intermediate state in which pre-alignment of the floor panels 37a-37b
takes place. The references in this figure 18 are defined as follows:

a:  contact point between floor panel 37a and floor panel 37b, wherein the floor
panels 37a and 37b are undeformed;

b:  contact point between floor panel 37a and floor panel 37b, wherein the upward
tongue 41 is deformed to allow downward tongue 46 to enter into upward groove 43;
c:  apoint on the inclining side g of floor panel 37a, which coincides with the plane

of the upper surface of the floor panel 37b;
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d:  the upper corner d of the floor panel 37b;

¢:  the highest point in the roof of the downward groove 48

f:  the inclined flank of the downward tongue 46 in a direction to the downward
groove 48;

g:  the inclined side of the downward tongue 46 facing away from the downward

groove 48;

wi:  the actual width w; of the downward tongue 46 is defined by the distance between
a line 1; through the point a of floor panel 37b in a direction perpendicular to the top
surface of floor panel 37b and a line I, through the point ¢ of floor panel 37a in a
direction perpendicular to the top surface of floor panel 37b in a direction parallel to the
angled outer end 120 of the downward tongue 46;

wy:  the effective width w; of the downward tongue 46 is defined by the shortest
distance between the line 1; and the line 1, in a direction parallel to the top surface of
floor panel 37b;

ws:  the width w3 of the upward groove 43 is defined by the shortest distance between
the line |; and a line 13 through the corner d of floor panel 37b in a direction
perpendicular to the top surface of floor panel 37b;

wy4: the width wy of the downward tongue 46 is defined by the shortest distance
between a line 14 through the point b of floor panel 37b in a direction perpendicular to
the top surface of floor panel 37b and the line I3

h;: the actual height of the downward tongue 46, as defined by the shortest between the
angled outer end 120 of the downward tongue 46 and a line through point ¢ parallel to
the angled outer end 120 of the downward tongue 46;

h;: the effective height of the downward groove 48, as defined by the shortest distance
between a line Is through point a of floor panel 37b in a direction parallel to the top
surface of the floor panel 37b and a line ls through point ¢ in the roof of the downward

groove 48 in a direction parallel to line Is;

O:  the angle between the line through point ¢ of floor panel 37a in a direction parallel
to the angled outer end 121 of the downward tongue 46 and a line through point ¢ of
floor panel 37a in a direction parallel to the top surface of the floor panel 37b; and

¢: the angle between the line 1; and a flank f of floor panel 37a.
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The floor panels 37a,37b as shown in this mutual orientation are undeformed. Between
the upper corner d of the floor panel 37b and the point ¢ of the floor panel 37a is a small
space so as not to damage or the corner d by a force generated onto floor panel 37a.

5  Floor panels 37a and 37b can be coupled as explained in figure 7. During coupling the
second coupling part 40 will deform. The contact point between the floor panels 37a
and 37b will then move from point a to point b, wherein the downward tongue 46 will

be able to be inserted into upward groove 43 of the floor panel 37b.

10  To allow effective coupling of the floor panels 37a and 37b the mutual relation between
the floor panels 37a,37b are dimensions as follows:
Wo<W3
W2=Wy
W3>Wq
15 w2 =wl * cos
h; =h, * cos ¢
<@
W1<W3 +COS O
It will be apparent that the invention is not limited to the exemplary embodiments
20  shown and described here, but that within the scope of the appended claims numerous

variants are possible which will be self-evident to the skilled person in this field.
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Claims

1. Floor panel, comprising:
- a centrally located core provided with an upper side and a lower side,
- at least one first resilient coupling part and second resilient coupling part
connected respectively to opposite edges of the core,

o which first coupling part comprises a single upward tongue, at least one
upward flank lying at a distance from the upward tongue and a single
upward groove formed between the upward tongue and the upward flank,
wherein:

B at least a part of a side of the upward tongue facing toward the upward
flank extends in the direction of the normal of the upper side of the
core,

B at least a part of a side of the upward tongue facing toward the upward
flank forms an upward aligning edge for the purpose of coupling the
first coupling part to a second coupling part of an adjacent floor panel,

B at least a part of a side of the upward tongue facing away from the
upward flank is provided with a first locking element which is
connected substantially rigidly to the upward tongue and adapted for
co-action with a second locking element of a second coupling part of
an adjacent floor panel,

o which second coupling part comprises a single downward tongue, at least
one downward flank lying at a distance from the downward tongue, and a
single downward groove formed between the downward tongue and the
downward flank, wherein:

B at least a part of a side of the downward tongue facing toward the
downward flank extends in the direction of the normal of the lower
side of the core,

B at least a part of a side of the downward tongue facing away from the
downward flank forms a downward aligning edge for the purpose of
coupling the second coupling part to a first coupling part of an

adjacent floor panel,
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B the downward flank is provided with a second locking element which
is connected substantially rigidly to the downward flank and adapted
for co-action with a first locking element of a first coupling part of an
adjacent floor panel,

wherein the upward groove is adapted to receive at least a part of a downward tongue of
an adjacent panel, and wherein the downward groove is adapted to receive at least a part

of an upward tongue of an adjacent panel.

2. Floor panel as claimed in claim 1, wherein at least one coupling part comprises a
bridge part connected to the core and an end part connected resiliently to the bridge
part, wherein the end part is adapted to move resiliently in a direction enclosing an

angle, in particular a substantially perpendicular angle, with a plane formed by the core.

3. Floor panel as claimed in claim 2, wherein the upward flank of the first coupling
part forms part of the bridge part of the first coupling part, and that the upward tongue
of the first coupling part forms part of the end part of the first coupling part.

4.  Floor panel as claimed in claim 2 or 3, wherein the downward flank of the second
coupling part forms part of the bridge part of the second coupling part, and that the
downward tongue of the second coupling part forms part of the end part of the second

coupling part.

5. Floor panel as claimed in any of the foregoing claims, wherein each of the upward

tongue and the downward tongue is substantially rigid.

6.  Floor panel as claimed in any of the foregoing claims, wherein each of the upward

tongue and the downward tongue is substantially solid.

7. Floor panel as claimed in any of the foregoing claims, wherein at least a part of
the upward flank adjoining the upper side of the floor panel is adapted to make contact
with at least a part of the downward tongue adjoining the upper side of another floor

panel in a coupled state of these floor panels.
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8. Floor panel as claimed in claim 7, wherein the upper side of the floor panel is

adapted to engage substantially seamless to the upper side of another floor panel.

9.  Floor panel as claimed in any of the foregoing claims, wherein the first locking

element is positioned at a distance from an upper side of the upward tongue.

10. Floor panel as claimed in any of the foregoing claims, wherein the second locking

element is positioned at a distance from an upper side of the downward groove.

11.  Floor panel as claimed in any of the foregoing claims, wherein the effective height

of the downward aligned edge is larger than the effective height of the upward tongue.

12.  Floor panel as claimed in any of the foregoing claims, wherein the mutual angle
enclosed by at least a part of a side of the upward tongue facing toward the upward
flank and the normal of the upper side of the core is substantially equal to the mutual
angle enclosed by at least a part of a side of the downward tongue facing toward the

downward flank and the normal of the lower side of the core.

13.  Floor panel as claimed in any of the foregoing claims, wherein the incline of the
downward aligned edge is less than the incline of at least an upper part of the upward

flank.

14.  Floor panel as claimed in any of the foregoing claims, wherein the angle enclosed
by on the one hand the direction in which at least a part of a side of the upward tongue
facing toward the upward flank extends and on the other the normal of the upper side of

the core lies between 0 and 60 degrees, in particular between 0 and 45 degrees.

15.  Floor panel as claimed in any of the foregoing claims, wherein the angle enclosed
by on the one hand the direction in which at least a part of a side of the downward
tongue facing toward the downward flank extends and on the other the normal of the
lower side of the core lies between 0 and 60 degrees, in particular between 0 and 45

degrees.
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16. Floor panel as claimed in any of the foregoing claims, wherein at least a part of an
upper side of the upward tongue extends in a direction toward the normal of the upper

side of the core.

17.  Floor panel as claimed in any of the foregoing claims, wherein at least a part of
the aligning edge of the second coupling part has a substantially flatter orientation than

at least a part of the upward flank of the first coupling part.

18.  Floor panel as claimed in any of the foregoing claims, wherein a part of the
upward flank of the first coupling part connecting to the core forms a stop surface for at

least a part of the side of the downward tongue facing away from the downward flank.

19. Floor panel as claimed in any of the foregoing claims, wherein a part of the
upward flank of the first coupling part connecting to the core is oriented substantially

vertically.

20. Floor panel as claimed in any of the foregoing claims, wherein at least a part of
the side of the downward tongue facing away from the downward flank is oriented

substantially vertically.

21. Floor panel as claimed in any of the foregoing claims, wherein the upward groove
of the first coupling part is given a form such that this upward groove is adapted for
receiving in locked manner at least a part of a downward tongue of a second coupling

part of an adjacent floor panel.

22. Floor panel as claimed in any of the foregoing claims, wherein the upward groove

is adapted to receive with clamping fit a downward tongue of an adjacent panel.

23.  Floor panel as claimed in any of the foregoing claims, wherein the downward

groove is adapted to receive with clamping fit an upward tongue of an adjacent panel.

24. Floor panel as claimed in any of the foregoing claims, wherein the upward flank

and the downward flank extend in a substantially parallel direction.
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25. Floor panel as claimed in any of the foregoing claims, wherein the first locking
clement comprises at least one outward bulge, and that the second locking element
comprises at least one recess, which outward bulge is adapted to be at least partially
received in a recess of an adjacent coupled floor panel for the purpose of realizing a

locked coupling.

26. Floor panel as claimed in any of the foregoing claims, wherein the first locking

clement is positioned at a distance from an upper side of the upward tongue.

27. Floor panel as claimed in any of the foregoing claims, wherein the first coupling
part comprises a plurality of upward tongues lying at a distance from each other,
wherein an upward groove is positioned between each two adjacent upward tongues,
and that the second coupling part comprises a plurality of downward grooves positioned

a distance from each other for the purpose of receiving said upward tongues.

28. Floor panel as claimed in any of the foregoing claims, wherein a plurality of sides
of the floor panel comprise a first coupling part, and that a plurality of sides of the floor
panel comprise a second coupling part, wherein each first coupling part and each second

coupling part lie on opposite sides of the floor panel.

29. Floor panel as claimed in any of the foregoing claims, wherein the first coupling

part and the second coupling part form an integral part of the core.

30. Floor panel as claimed in any of the foregoing claims, wherein the floor panel is

manufactured at least partially from wood.

31. Floor panel as claimed in claim 30, wherein the floor panel comprises a laminate
of a carrier layer comprising a wood product, and at least one top layer arranged on an

upper side of the carrier layer.

32. Floor panel as claimed in claim 31, wherein at least one top layer is impregnated

with resin.
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33. Floor panel as claimed in claim 31 or 32, wherein at least one top layer forms an

embossed layer.

34. Floor panel as claimed in any of the foregoing claims, wherein the floor panel is

manufactured at least partially from plastic.

35. Floor panel as claimed in any of the foregoing claims, wherein a side of the
downward tongue facing away from the downward flank is provided with a third
locking element, and wherein the upward flank is provided with a fourth locking
element, said third locking element being adapted to cooperate with a fourth locking

element of another floor panel.

36. Floor panel as claimed in claim 35, wherein the third locking element is connected

resiliently to another part of the downward tongue.

37. Floor panel as claimed in claim 36, wherein a slot is provided in the downward

tongue to allow the third locking element to deform resiliently.

38. Floor panel as claimed in any of the foregoing claims, wherein the first locking
element is positioned at a lower level than the upward aligning edge of the upward

tongue.

39. Floor covering consisting of mutually coupled floor panels as claimed in any of

the claims 1-38.

40. Method for mutually connecting two floor panels as claimed in any of the claims
1-39, comprising the steps of:

A) having a second coupling part of a first floor panel engage on a first coupling part
of a second floor panel,

B) exerting a force on the second coupling part of the first floor panel in the direction
of the first coupling part of the second floor panel, such that an end part of the
second coupling part of the first floor panel will pivot in upward direction and/or
an end part of the first coupling part of the second floor panel will pivot in a

downward direction, whereby a downward tongue of the second coupling part of
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the first floor panel is arranged at least partially, in particular substantially, in an
upward groove of the first coupling part of the second floor panel, and

C) releasing the force exerted during step B), whereby the at least one deformed
coupling part will pivot back to an initial position and the downward tongue of the
second coupling part of the first floor panel will be locked in the upward groove
of the first coupling part of the second floor panel, and wherein the second
locking element, being connected substantially rigidly to the downward flank, will
co-act with the first locking element being positioned at side of the upward
tongue facing away from the upward flank and being connected substantially

rigidly to the upward tongue of the second floor panel.

41. Method according to claim 40, wherein during step A) the second coupling part of
the first floor panel engages both a side of the upward tongue facing towards the upward
flank and a side of the upward tongue facing away from the upward flank of the second

coupling part of the second floor panel,

42. Method according to claim 40 or 41, wherein during step A) the aligning edge of
the first coupling part of the first floor panel is positioned at a distance from the second

coupling part of the second floor panel.
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