WD 97/ 47834 PCT/ EP97/ 03006 Fl oor

covering, consisting of hard floor panels and nmet hod for manufacturing
such fl oor panels. 5 This invention relates to a floor covering,

consi sting of hard fl oor panels, as well as to a nethod for

manuf act uri ng woofsdssoor panel s. In first instance, thectmyrenbsoen iS

I ntended for so- 10 called Iamnated floors, but generally it can also be
applied for other kinds of floor covering, consisting of hard fl oor
panel s, such as veneer parquet, prefabricategd parquet, or other floor
panel s which can be conpared to | am nated floor. 15 It is known

that such floor pgagbs CedvdeimpP! t6flsifting ofar hA¥a VElMSor panels and
According to a flrs% §§S§Ib”|éﬁg he roorcgaPﬁls are 20 attached at the
under | yi ng fl oor, PEFPR2 T8% -ﬁﬁiug}ngysu 295 iB'Sem on. This

techni que has as | - | hat

a-disadvantage _ _that it is rather conplicated and §

subsequent changes can only be nmade by breaking out the floor panels.
25 According to a secondﬁﬁossibility, he fl oor panel s, are. i pstal | ed
| oosely onto Phe BR&Sr JRBERLLOMRAGLALPS: fR f| Bheor coverind.s cRnsisFiyd Rk ch

I nto each ot her bypardanflobra panelspngas ameldr oase coupla ngmethmy ebfor
nmostly they are.ghgﬂgfacﬁuriﬁﬁﬁgJyﬂ'fh3°}h§a+ ue and groove, too. The
e

fl oor 30 obtained 1n this manner, also called a floating parquet
flooring, has as an advantage that it is easy to install and that the
conplete floor surhaceirst Haseanbéchthit einventiors tsndmtieadedi foxr dss-t 0.

i sadvant age i ¢ hCATEPa, Thiliirea e1pdrel Iifk PGEREFEITy #2 can dlso be
applied for other kinds of floor covering, consisting of
hard floor panels, such as veneer parquet, prefabricated
parquet, or other floor panels which can be compared to
laminated floor. '

.15

It is known that such floor panels can be applied in
various ways.

According to a first possibility, the floor panels are

20 attached at the underlying floor, either by glueing or by
nailing them on. This technigue has as a disadvantage
that it is rather complicated and that subsequent changes
can only be made by breaking out the floor panels.

25 According to a second possibility, the floor panels are
installed loosely onto the underground, whereby the floor
- panels mutually match into each other by means of a
tongue and groove coupling, whereby mostly they are glued
together in the tongue and groove, too. The floor
30 obtained in this manner, also'called a floating parquet
flooring, has as an advantage that it is easy to install
and that the complete floor surface can move which often
is convenient in order to receive possible expansion and
shrinkage phenomena.
35 '
A disadvantage with a floor covering of the above-
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2 nmentioned type, above all, if the floor panels are i nstall ed

| oosely onto the underground, consists in that during the expansion of
the floor and its. subsequent shrinkage, the floor panels thensel ves
can drift awﬂtl as a result of which.undesired joi nts, o&orrred
for exanple, 1f the glue connection breaks. In order to renedy
this disadvantage t echni ques have al ready been thought of whereby
connection elenments made 10 of netal arg provided between the single
floor panels in order to keep themtogether. Such connection el enents,

hﬁwever are raielw;oﬁéaenswf, i rauas&euf arLyriig them elébr panellsrt4eenore,
their prOV|S|on al, ti t a n

occupati on. a&EEGngﬁég %? odgﬁ% ?ﬁdﬁﬁﬁrq#ﬁ% FOhsuc s i#nkﬂgt
connection d“@%nt%e ﬁé‘%é%ﬂ'béh‘- ﬁhﬁngilépﬁer@d th hsugsearents WO
.94/ 26999 and V@n&%ﬁ%%q theZQlooEurﬁdiﬁusorte;emsewaél asﬁ arerknaparehi ch
allowto s fl oor art% % 33%% % &0 s r%e %he dgcugents WO
94/ 1628, Fﬁﬁé'efh‘& hich prdqpired Jginks can JEPREr &PFect
obt ai ned mnth telxampliegr Af dhe cgdnuriiganmection bheakser, does not guarantee a

100- percent opti mum 25 counteractlon agai nst the developnent of gaps

bet ween t he flo r panel artlcul rl because ip fact well -
defined plays H&ve®F ?:Br b? délrlstag E%tg geeh“{"ﬁ‘a S { have

shappi ng-t oget raelrreaslypdaamlﬁaoughmof Wherel maﬂ:ﬁ,om elementsgmade
EngF?L rgy 18ar t ¢ %né@uawmre Ormflﬁfgtleahbewﬁgggléﬂ;g%mﬂgd QN ﬂfoo&hugmaa&ur ‘inof the
Furthernore, tﬁ§ﬁ§ENEPaﬁ§gpc§hﬂF|ﬁﬁ@“#ﬂ? paﬁ@F@ %ﬁﬁWﬁcg ol ﬁ?&%PP k&~
docunents GB 2 hokwewes, ae Zazhar02$pendiEE in man@fdotiiring themsand,
couplings, howeyplinenidra0! thBRrORYrb@i8ion or the installation thereof

is a time-consuming occupation.

15
Examples of embodiments which apply such metal connection
elements are described, among others, in the documents WO
94/26999 and WO 93/13280.

20 Furthermore, couplings are known which allow to snap

floor parts into each other, a.o. from the documents WO
94/1628, WO 96/27719 and WO 96/27721. The snapping-
together effect obtained with these forms of embodiment,’
however, does not guarantee a 100-percent optimum

25 counteraction against the development of gaps between the
floor panels, more particularly, because in fact well-~
defined plays have to be provided in order to be sure
that the snapping-together is possible.

30 From GB 424.057, a coupling for parquetry parts is known
which, in consideration of the nature of the coupling,
only is appropriate for massive wooden parguetry.

Furthermore, there are also couplings for panels known
35 from the documents GB 2.117.813, GB 2.256.023 and DE
3.544.845. These couplings, however, are not appropriate
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3 for connecting floor panels. The invention ains at an inproved
fl oor covering of the af orenenti oned type, the floor panels of which
can be 5 coupled to each other in an opti num manner and/or the floor
panel s of whi gl oipsshe manufactured in a snooth manner , pEineponisbe by
preferably one or nore of the af orenenti oned di sadvant ages are

excl uded. 10 The invention also ains at a floor covering which shows

t he advantage that no m stakes duri.ng instaBbling, such as gaps and
such, can be creat ed. Furthernore, the invention also ains at a

fl oor covering 1¥or ghonethindcf adsepneds-devel opnent of gaps is excl uded
or at | east counteract ed in an optinmm rranner wher eby al so t he
possibility of t netr t.ion _qf dlrt and humv 34. I S _m.ni rrak ;‘gd.

20 To this aim ehd PR RS Ste Tt GPREPVES: L3608, CRyering of the
consisting of hamforenentpaneds typech thet finoyt panehe of whkidjescari beo

opposite sidgs, Yl @av'ft?dea\'ﬂﬁhoeaupl 530 an op Ok mﬁﬁﬂ@fraﬁa?&mtehsh

each ot her, subst anti alnl%‘ form &5 a tongue and roove,
characterized ink gls of oWPiFhg AR IRFURER vd- hai Smegkht ed
nmechani cal Inmnlnleurg maads whexébypr epszbrabéydrohm nor apeorte ofoft wahe

coupl ed floor panglsem@ Qz@nghr&f%é@ﬁﬁ?i#&ngkﬁugﬁélfngﬁd the rel ated

edges and parallel to the undersi coup fl oor panels.
Her eby, these coupling parts are 30 optimalized in such a manner that
they allow titat ame inveritiion Gilsd ajinss atountEYcuy esbvariny &dichbishows

excl uded. d a ijggfr d hat
these forma flxet?épa%&g‘%g%ﬁ ggﬁ?@pﬁ%etlik% e}d@l%xﬂ& Eﬁﬁéél n;st“g:glnnect ed
in a fixed mannerdaRs aRd UGBy GARJPQ cxpated. Ly peing forned in one piece
herew t h.

Furthermore, the invention also aims at a floor covering

15 whereby the subsequent development of gaps is excluded or
at least counteracted in an optimum manner, whereby also
the possibility of the penetration of dirt and humidity
is minimalized.

20 To this aim, the invention relates to a floor covering,
consisting of hard floor panels which, at least at the
edges of two opposite sides, are provided with coupling
parts, cooperating which each other, substantially in the
form of a tongue and a groove, characterized in that the

25 coupiing parts are provided with integrated mechanical
locking means which prevent the drifting apart of two
coupled floor panels into a direction perpendicular to
the related edges and parallel to the underside of the
coupled £floor panels. Hereby, these coupling parts are

30 optimalized in such a manner that they allow that any
form of play is counteracted and preferably is excluded.

By integrated mechanical locking means is understood that
these form a fixed part of the floor panels, either by

35 being connected in a fixed manner to the floor panels, or
by being formed in one piece herewith.
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4 In a first inportant preferred form of enbodi nent, the
coupling parts are provided with | ocking means which, in t he engaged
position of two or nore of such floor panels, exert a tension force

upon each Wﬂmmh force the 5 fl oor panels towards Ragkpe9hines . As a
result of this Is effected that not only during installing the

formati on of gaps is counteracted, but also in a |ater stage the
devel opnent of gaps, as a result .of whicly causes what soever, is
counteracted. 10 According to another characteristic of the invention,
t he couplimgapditst limpebrantr pre¢erredd formons Enbodiwent, the t he
core of the flogor I kNG 4.3, 0 ; [ a
preferred forcrﬁu%lroﬁpg Saretrﬁ)(j)%?ng?%%qtﬁgg g?%&e%r%ﬁ’ﬁ o‘%e Opt i rraq{htz'a{lltnon
consists in the tengagsse PPEABLOR REIFWR) ThaRTe BE FBFFO%\f‘P@F RAALFAt i on

of f:har Scfteri Skt hhaeﬁﬁhgﬁcWQ;mtéacgndo??éki wgichl foreanthw e
realized i_n ong piece W t he core t 0 el s t &t he
coupling ﬁartste%‘g% RIS %wa%?% ea%‘[ té}?'e%\ﬁoAgubas%aeusgﬁ% %0#1% X

pat “panel s can
be engaged i nteffacted thatompsr onky| during \instadldpgi ket Sepematekom Rl or

turning, aﬁé el egGhntdiivaeasNt bt OQLspanm  @ander ngeaged the
(0]

| aterally int e, previous;_  that the couplin rts.25 . .pnrovide in an

i nterl ocki ng, FPERLPPBENY| NE AaR5di AF ¢ & requ§| | 9fq; YR &fon%auﬁef? t he
pl ane which whatsoevwateds countgragbedi cul ar to the af orenenti oned edges;
that the possi bl e difference between the upper and | ower |ip of

. i0. : :
the lips vﬂuch border the aforenentjoned. grpove ured 30.. 1in the plane
of the floor pAREPTAHRE P& ;?e't?&?‘&& ﬁhafﬁc'f'%'e&tm °rﬁe3'i‘ | +APREFOR 'S i on of
the groove, isceupling pamhspnbereby, areereadizedalint [anskpirse twikht he

total thicknesgyaf fqgf%frl%g.t dnbigor panel is larger than or equal
to 5 mnégndc?ﬁgtothe asi c m?terial of the floor panels, of 35

whi ch the aforenentioned core and | ocki ng neans are formed, consists
of a groursl pradeotrdihgchtobyanesesond aimportant Woegetrn&@34form of

PCT/ EP97/ 03006embodiment, the aforementioned opti:ﬁalization consists in
that the floor covering shows the following combination
of characteristics: that the coupling parts and locking
means are realized in one piece with the core of the

20 floor panels; that the coupling parts have such a shape
that two subsequent floor panels can be engaged into each
other exclusively by snapping together and/or turning,
whereby each subsequent floor panel can be inserted
laterally into the previous; that the coupling parts

25 provide in an interlocking, free from play, according to
all directions in the plane which 1is situated
perpendicular to the aforementioned edges: that the
possible difference between the upper and lower 1lip of
the lips which border the aforementioned groove, measured

30 in the plane of the floor panel and perpendicular to the
longitudinal direction of the groove, is smaller than one
time the total thickness; that the total thickness of
each related floor panel is larger than or equal to 5
mm:; and that the basic material of the floor panels, of

35 which- the aforementioned core and locking means are
formed, consists of a ground product which, by means of a



bi ndi ng agent or by neans of nelting together, is conposed to a single
conpound, and/or of a product on the basis of synthetic nateri al

and/or of a chip board with fine chips. 5 Due to the fact that
the coupling parts provide for an interlocking free fromplay, as well

as due to the {a%tumas that these coupling parts are nanuf agcueeshessesone
pi ece, fromthe basic material of the floor panels, a perfect 10

connection between adjacent floor panels can al ways be guar ant eed,
even with repeated expansion and shrinkage o the floor surface.
Thi s conbi nation of characteristics can be conbined or 15 not wth the
af orenent i oned chaiadingi sagentwhicgh dyat d¢ans of hapelting odooegheransis

exert a tension f%ﬁ?oﬁ@@ntsaé*blngle Rloipound, and/é¥ Y @ Ri-dauict bhi tHe
| mport ant preferred ornro

character str s_of. whj
may or nay not ﬁgﬂeﬁﬁFhmPhgréﬁﬁr38?4??5? c’ Sbl?h§°ﬁﬁﬂoﬁfhénts
descri bed above, Eﬁaefbhdpscoverlng I's characterized in that the | ower
lip which linkts the | ower side of the groove, extends beyond the
upper _lip; that the | ocking means are forned at | east of a_portion

whi ch’i nwar dl y Duesl*abesh%lo%ﬁtar*éha%n’ah?ha?ui’}r}%g pB?’t"F%nPr%Yl%aE?r an
partially, is |ocadameriockiingpfréeofroh phay| oasrwelh as duehtohthat €adt

beyond the upper Gﬁescrﬁrﬁonva%g.gﬁﬁa g\rts %réhﬁé%émaslw' 702886,

fromthe further referred

embodi nent, the f oM the PARIS kAR Eﬁ%nﬁé?@ﬁ Béﬂ%*%-aﬂdPFﬁgect
coupling pargg  condetiiohebetvedn maa:pnh:l Elovronmaridle |cmyi alwayel be

e e houn AR,y pipf AR ol Gl G o

PCT/ EP97/ 03006 the floor surface. 6 parts are provided
at the other two sides, too, either of anot her construction than

descri bed above OlyiQl - connsnadib i "BRAr&SELA % Udh e EBASLAER" or ©
15 not with the aforementioned characteristic which states

that the locking means exert a tension force upon each
other.

According to a third important preferred form of
20 embodiment, the characteristics of which may or may not
be combined with the characteristics of the embodiments
described above, the floor covering is characterized in
that the lower 1lip which limits the lower side of the
groove, extends beyond the upper 1lip; that the locking
25 means are formed at least of a portion which inwardly
slopes downward; and that this portion, at 1least
partially, is located in the portion of the lower lip
which extends beyond the upper lip. The advantages of
these features will appear from the further description.

30
According to a preferred form of embodiment, the floor
panels consist of elongated panels and the coupling parts
described above are applied along the longitudinal sides
of these panels.

35 ’

According to a particular form of embodiment, coupling



5 material use shall be nade of the aforenentioned product, whi ch, as

said, is ground and, by neans of a binding agent, conposed to a single
conmpound. More particularly, for the core use shall be nmade of

finel y-ground wood whi ch preferably is glued, nore particularly,
matertight,& 914 ed. Still nore particularly, for the cocempomsedsal | be
made of so-calle DF board (H gh Density Fi breboard) or MDF board
(Medi um Density Fi breboard). The fact that the invention is applied

to floor panels 15 t he basic nateri al o% whi ch consists of the materi al
descri bed above, offers the advantage thal with the processing of this
material, very_snpot a QS HRIEDPYKET B1 PhEF S

coupl i ngs can ngFp a%%g‘(;fc’%%%c_l %ﬁi Eple ?ﬁ?%lﬁ.rst instan’ce,° i's |irrportant in
the case of a 20othensgensigamctdonc ShapcaesFr bR ALAMA MnFOConnection free

fromplay. Also, very special fornms of coupling parts can be
manuf actured i _a,yery si.ml e _mapner ayse . af i ki nds
of material ca “b@‘y‘ﬁré?&:sé’(feferregarf ? ?@upgr F&ngg}?ngs H)Png%eggﬁr aces

obt ai ned wst h mBEemhal Nase shallpecmade of the afererpntioned produghy
panel is mlit 36” | Wgﬁéﬁ,f |aléen§£i/d,beismgro&haf t&iad,all_eﬁgﬁiedﬁseas_fn ot bethding 30
I nterl ocked conditlon, ven en a t . e.

The i nvent or an&“F@uﬁ&“'BﬁFe&hg? ?hﬁlﬁ‘ﬁo}?e%mrﬁ%@;’d%?r%n%a%%rq}é?g,§'i n’
particul ar HDF faxd #IDF, cokewustcashdlht heemade of | fiped¥rgroundavweed a

connection, SuGH ;Rf ?@EEQHSQY is gl@6@)YemoPs paPERURINAY alvatebenghbe
right features In 3

spect to.elastic defor ion_in orde ,..0N one
hand, 10 reaﬂ]i“?é‘as'éﬁili- AR B IHHEE ?'a%ﬁ?ngﬁet%%r%t%eer sﬁg%g,be
WO 97/ 47834 made of so-called HDF board (¥iglEroensitndFibreboard) or

7 recei vemfX RRsho tmadfnk b iiage Fiirepsaka)an el astic manner
whereby it is avoided that the floor panels cone unl ocked or are
darmaged in an irreparabl e manner. 5 In the case that for the core use

is made of a natles igdct thabathe dnvephiomtis mppdied| tof Floers panelsol id
TLELIC 15 o L PRALCCAMIAAE LS L, Wor B L6e thesidiaien
! A P MDses O£ FSNE! Rl ™LGvadlS5e that with the
processing of this material, very smooth surfaces are
obtained whereby very precise couplings can be realized,
which, in first instance, is important in the case of a
20 snap-together connection and/or turning connection free
from play. Also, very special forms of coupling parts can
be manufactured in a very simple manner because the
aforementioned kinds of material can be processed

particularly easy.

25
The surfaces obtained with BEDF and MDF also have the
advantage that the floor panels mutually can fluently be
shifted alongside each other in interlocked condition,
even when engaged with a tensioning force.

30

The inventor also found out <that the aforementioned
materials, in particular HDF and MDF, show ideal features
in order to realize a connection, such as mentioned
above, as these materials show the right features in
35 respéct to elastic deformation in order to, on one hand,
realize a snap-together effect, and, on the other hand,



10 The fl oor covering preferably is formed by joining the fl oor
panels into each other free of glue. Hereby, the connections are of
such nature that the fl oor panels can be di sassenbl ed wi t hout being
damaged, such that, for exanpl e, when noving, they can be taken al ong
in order to 1ygobgysed aced again. It is, however, clear that paygbsmisg

bet ween tongue and groove is not excl uded. The i nvention, of course,
also relates to floor panels whi ch all ow the realization of the
aforenentioned floor 20 covering. The invention also relates
to a nmethod for the nanufacturlng of the aforenentioned fl oor
panel s whi ch t ta h Qn nd{ or rog

i ncluding the cgr%r egﬁgn}e"r&q‘\%%% kg%"i %g%@ﬁa&e ‘?—%;e% i ovl %%tléﬁ"
the floor panels aennegh Hhﬁﬁ%%!lk#]%ﬁkﬂ%ﬁ#ded thﬁﬁlﬁbetféposlenselﬁomeme
particularly, it anlbcRédaorBily @amagedMinChnalteapardtbille magneat her
conplicated forms of the tongue and the groove of the aforenentioned
fl oor panels 30 can be realized conpletely by neans of mlling cutters,
the di aneter ®f winclkheacase thatefiorntibgendrat igeofist made of aomatepvidk
realized, such th%sbheo&aseya&amlmﬂéﬂm to trﬁ.‘ét te%sso&%t ﬁgﬁton e o

finger cutters, wth a mal [ er than t
groove can be 35 a&?fl‘ﬁg‘a&an be used 5?'29]2?‘78?:51 2 niebire of synthetic

PCT/ EP97/ 03006 materials,téwentnahlytnnmpnseﬂodfstnmxnnddemakamaausristic

t hat t he tongue and/ or groove is realized by neans of a mlling
process with_at ?E% Wo subse é a% , cles b ngans of
milling cuttéfs V\/ﬁI Y8 dpr§ erably; s, ¥sioipingshhet

to the related fl €door paqaasehntaumaq@enﬁﬂenﬁfﬁd&aeﬂogkmentneneuyn1theng
cycl es, pref %rd?xl?nle\étiBhét apb! aflyuexbenéfmi éxﬁ’eﬂt@.fe eaeofc' %Qﬁels can
either of the to éi e%Loove eal |z%
af or enent i oned t ??ﬁf?ﬂﬁ; w*?ﬂﬁ? 1*%g amageeutﬁﬁﬁgzﬁﬂﬁiseﬁ°r
whi ch ext end out siecamphe,gwhenapoving, they can be taken along in order to
15 be placed again. It is, however, clear that a glueing
between tongue and groove is not excluded.

The invention, of course, also relates to floor panels
which allow the realization of the aforementioned floor
20 covering.

The invention also 1relates to a method for the
manufacturing of the aforementioned floor panels which
shows the advantage that the tongues and/or grooves,
25 including the corresponding locking means, can be
provided at the floor panels at high production speeds
without problems. More particularly, it aims at a method
which allows that the rather complicated forms of the
tongue and the groove of the aforementioned floor panels
30 can be realized completely by means of milling cutters,
the diameter of which can be chosen independently of the
form to be realized, such that the use of small milling
cutters, for example finger cutters, with diameters
smaller than the depth of the tongue or groove can be
35  excluded. '



respectively the tongue. Mire particularly the dianmeters of these

mlling cutters shall at least be 5 tinmes and even better 20 tines

| arger than the thickness of the 15 fl oor panels. The use of
mlling cutters show ng the aforenentioned di aneters has as an

advant age that the normal production speeds can be ngﬁ?,m,' ' whi ch
are al sg aﬂ??muri ng 20p mlling of a cloassi cal straig toﬁgﬁ% and
groove. There is al so the advantage obtained that the installation of
such mlling cutters induce only mnor or no additional costs because
such mlling cutters can be pl aced di rectdy upon a notor shaft and/or
t he usual machi nes can be used. Wth the intention of bhetter

showi ng the chEe athési simgs this m%fé‘t%‘r Ahays theccharactenistic, that
following, as gfle tongudXaHRAfor Wdrttve D8y rdalized i bg nEaNsaACHL! a

sever al erred forns of r es ﬂﬁﬂx t
reference to t bf%’c’l%nﬁir?feﬁa FHA ngg' %59 Eul®odls ent 1@111%9191
represents a ftyockepahel meana PFomil éVQrPHEterS which aé'EoPE?H@’-Q‘I?Q he

' nvtent ion;g dm dlfx‘;fér@iftlel gxla?l)és afx'rﬁrﬂéépéaﬁ' o renée&@mea Cf Yoo A 35
section accordin in - u s
represent how Pﬁg #t o%‘r‘ g%?le?gcm o5 tiie aeforen\ﬁﬁtd?f‘f%?&ﬂﬁs cyold,

PCT/ EP97/ 03006preferably substantially the final oform of oneofi}aning parts

according to fguhér 2ofBiKd ddidueedrof the gro®dilis realizea.figure 5, on
a |larger scal e represents a Ccross- section according to line V-V

in figure 1; 5 figures 6 and 7 represent how two floor panels with
coupl i ng partsFaecthei aforeméntioned two ovilling eusies, thus, wikbing

figures 8 to 1l,keREESehied ﬂﬂ&&erwﬂicﬂaréﬁ&rﬁi Ofoutside theoUBkbH@e, parts
of floor panels accor

in '
schematical |y Féﬁpégﬁg’t’%gﬁoﬁ}‘? hE°??'6%’r More parrl::rg:éﬂ.[agrlga ?ngﬁﬁgﬁ with
coupling partsiof these millgmge cifttens ehalds at cleast slee;tﬁoﬁ mesodtifing to

line XITI-XT1 dayf 'ﬂé{-fferlzzo 1%imes 1larb@¥’ @hah? €k 2dnidkhdsd d6HCEnécal e
and in cross- section, represent the penetration of the mlling
15 floor panels.

The use of milling cutters showing the aforementioned
diameters has as an advantage that the normal production
speeds can be maintained which are also applied during
20 milling of a classical straight tongue and groove. There
is also the advantage obtained that the installation of
such milling cutters induce only minor or no additional
costs because such milling cutters can be placed directly
upon a motor shaft and/or the usual machines can be used.
25 ' _
With the intention of better showing the characteristics
according to the invention, in the following, as an
exanmple without any limitative character, several
preferred forms of embodiment are described, with
30 reference to the accompanying drawings, wherein:

figure 1 represents a floor panel of a floor covering

according to the invention;

figure 2, on a larger scale, represents a cross-
35 section according to line II-II in figure 1;

figures 3 and 4 represent how two floor panels with



cutters which are indicated in figure 12 with arrows F14 to F21
figure 22 represents a floor panel according to the 20 I nventi on;
figure 23, on a larger scale, represents the coupling of two floor
panel s of figure 22; figures 24 and 25 represent two manners of
coupling WO 9 ;&Qor panel s according to figure 22 to eagratrefisons S
The i nvention relates to a floor covering which is conposed of hard

fl oor panels 1, for exanple, such as shown in figure 1. 30 These
floor panels 1 can be of various shape, for exanpl e, rectangul ar or
square, or of any other shape. In th@ nost preferred form of

Shown 1n 35 1 gur o CPORPIRAREP o e 1o SRR e il 2%%@*1&3

The thi ckness, howevathexan al so vary, but is preferably

97/ 47_834 figure 5, on a lar ?er %Ggl'épwfé&%nts a cross-
10 0,5to 1,5 cm™ .and nor e gartlcu %rgy Each fl oor
g (&fp 11n vbeéElFéggF%é%'Z 3, provided

panel 1 is, at |east SRCHRR aggetdth
wi t h coupl i ng parts &igures vhiand H | raprdsentt \kovad}vmceﬁ'itodrl panelsnelith 1

can be coupl ed [ BuithgOpiRts sccorairif oS e § o AP hack'®

coupling parts 4-5, as resented I n res are provi ded
with 10 |ntegratedqﬁ§ﬂﬁﬂncal | ocki ng parts 6 mhlch prevent the

drifting apart of tvufmtrésadaftoornpamﬁmskmtnta) fumber dfr eakriantd of

per pendi cul ar to the 031%3_39{,;1' Q_gs & 3filagﬁ aheagr aJAch?Ar&i?:gﬁ h@o

underside 7 of the cou panel s e coupling p
t he | ocki ng ¥®eans 6 e&ﬂ?@ﬂ§l°“heallzed in one piece with the core 8 of the

fl oor panels 1; givamoupki ngchparatiocsliyharepsesdnts shope that filgor
subsequent f1oor pa“%a%.—és Gah Be FPOFERsh Wit 2301208 harts;
figure 13 represents a cross-section according to
line XIII-XIII in figure 12; _

- 15 figures 14 to 21, on a larger scale and in cross-
section, represent the penetration of the milling
cutters which are indicated in figure 12 with arrows
Fl4 to F21;
figure 22 represents a floor panel according to the

20 invention;
figure 23, on a larger scale, represents the coupling
of two floor panels of figure. 22;
figures 24 and 25 represent two manners of coupling
floor panels according to figure 22 to each other.
25
The invention relates to a floor covering which is
composed of hard floor panels 1, for example, such as
shown in figure 1.

30 These floor panels 1 can be of various shape, for
example, rectangular or square, or of any other shape.

In the most preferred form of embodiment, they shall be
manufactured in an elongated form, such as shown in
3s figure 1, for example, with a length of 1 to 2 meters.
The thickness, however, can also vary, but is preferably



excl usi vely by snappi ng-toget her and/or turning, whereby each
subsequent floor panel 1 can be laterally inserted 20 Into the previous;
and the coupling parts 4-5 preferably provide in an interlocking free
fromplay according to all directions in the plane which IS

si tuat ed !p’ﬁiagndl cular to the aforenentioned edges. pciheporhddod NE case
of fl oor pamﬂ th an el ongated shape, as represented in figure 1,
the respective coupling parts 4- 5 are situated at the |ongitudinal

si des 2-3. The coupling parts 4-5 can be realized in various fornms,
30 al t hough the basic forns thereof wi | Loal ways be fornmed by a
tongue 9 and a groove 10. In the form of enbodi nent of figures 2 to
4, the related 9,5 to . Sofmyafef more PAGRAHI@TMVt R806PFi ng parts 4-5 and
35 | ocki ng means 6 which allow to nutually engage two fl oor panel s
1 by neans of ni t,.wW;tLho t 47 4

PCT/ EP97/ 03006%3&; f'igogn\ﬁ%'l 1 J.E "gt Tgast Tt the eg%urance o'*oany
snap-toget her epppesite sides|2the prpvédedtaitdxapperlindepritii gdeans

9 consist 5  @highfanibwl Gaﬁﬁ’lgtﬁbﬂmﬂjacbht fore6 RMnalBr Of I BahOlbed
e

with a bent round s Gﬂ? at tgr 12 of the tongue 9, and a
second | ocki ng & recess with a bent hol |l ow shape
in the lower wall 14 of t he groove 10. 10 = The | ocking el enents
11-13 provide fgecbRaing V‘Eof ltﬁﬁr 1nventﬁ.6ﬁe| %h& ifge gaial Qﬁ—ﬂ 0 gach

ot her can not perform % novenegt % e _hori zont, I n
respect to repRrRsented . in hoBreR: toxbb i ATehRTY ﬁﬁﬁﬁ

panels 1 r@an bentegrataéeméeﬂamrmaieﬁmﬂkinQMpangp nfe awisici pmetantrtpe
nmovenent, hbeeeiny alapatt PoLT @UWab! Yolied E£L6r ShaRRTs The 1h@bt N
direction D perpendicular to the respective sides 2-3 and
parallel to the underside 7 of the coupled floor panels
1; the coupling parts 4-5 and the locking means 6 are
- 15 realized in one pieée with the core 8 of the floor panels
1; the coupling parts 4-8 have such a shape that two
subsequent floor panels 1 can be engaged into each other
exclusively by snapping-together and/or turning, whereby
each subsequent floor panel 1 can be laterally inserted
20 into the previous; and the coupling parts 4-5 preferably
provide in an interlocking free from play according to
all directions in the plane which is situated
perpendicular to the aforementioned edges.

25 In the case of floor panels 1 with an elongated shape, as
represented in figure 1, the respective coupling parts 4-
5 are situated at the longitudinal sides 2-3.

The coupling parts 4-5 can be realized in various forms,
30 although the basic forms thereof will always be formed by
a tongue 9 and a groove 190.

In the form of embodiment of figures 2 to 4, the related
floor panel 1 is provided with coupling parts 4-5 and
35 locking means 6 which allow to mutually engage two floor
panels 1 by means of a turning movement, without the



side 12 has a curvature wth a radius Rl, the center of whi ch
coincides with the rel ated upper edge 15 of the 20 fl oor panel 1,
whereas the |ower wall 14 shows a curvature with a radius R2 which
Is equal to the radius R1, but whereby its center coincides with the
rel at ed wag%ﬁsgpge 16. Radii Rl and R2 may al so be appkcesreviosss

are larger or sfmaller than the distance to the upper edge 25 15, 16
respectively, and/or which differ from each other in size.

The upper side 17 of the tongue 9 and the upper wall 18 of the groove
10 are preferably flat and preferably are 33 situated in the horizontal

pl ane. The front sides 19 and, 20 g; the_tongue 9 and the groove
10 of two inter| GCRUTAPFEPT P 8napP-EPIPEReE) §F t fit closely

agai nst each other, such, that in between an 35 i nternedi ate space 21 is

created into whi %Qﬁ%iﬂp‘}e‘l%egweﬁgggg?i BHE" S0B8kinYCheaAl BecBHSPSE

away -by neans of .
PCT/ EP97/ 03006 ©f a first locking element 11, fprmed by g, pretyusion

The tongue 9sandwith 04 O®éatlGound’ cshdpey aBvVahehaymwer sid#hilch of ethe

conplenentary to,e other ch t t@ﬁl&% Nt d
condi tion of tm@%gre pgtaj(neﬁnsds% lSéé}%pdr ei(:ﬂ?%,élnf SItS aécziinj;'t f%ﬁ%%g Yl |
18 and the | ower recess,jith) & dent,dodley, shape dRcthBylgwpFeWakiclp of

execut ed ontyhel osRBetol i p 22, is received not only by this lip
22, but by the conplete structure, because this pressure 10 can be
transmtted through the tongue 9 and the lower |ip 23. It is,

however, cl agr tiEne alocking eleménks Hbvidt pypyide forp thatsetwo floor
conplenentary f Orﬂai\élfiﬁ_lo%libhwai‘éhcoﬁﬂ]@@%o 1&ach htier an Giot PeF@dm NO

effect upon the ceipt and . transm ssi f .oressure I . <For
exanpl e, a chanf ¢t faeter%4 "é’ﬁ'(?m&nFeégséﬁﬁSH%g%z%%a% (ﬁiag'eedtinasg e%@%?gsgﬁt ed
in figures Z2aah other.a result of which is obtained that the

15 In order to obtain that two floor panels 1 can be
inserted into each other by means of a turning movement,
the curvatures preferably are circle-shaped. The bottom
side 12 has a curvature with a radius Rl, the center of
which coincides with the related upper edge 15 of the

20 floor panel 1, whereas the 1lower wall 14 shows a
curvature with a radius R2 which is equal to the radius
Rl, but whereby its center coincides with the related
upper edge 16. Radii Rl and R2 may also be applied which
are larger or smaller than the distance to the upper edge

25 15, 16 resﬁectively, and/or which differ from each other
in size.

The upper side 17 of the tongue 9 and the upper wall 18
of the groove 10 are preferably flat and preferably are
30 situated in the horizontal plane.

The front sides 19 and 20 of the tongue 9 and the groove
10 of two interlocked floor panels 1 preferably do not
fit closely against each other, such, that in between an
35 intermediate space 21 is created into which possible dust
remainders or such can be pushed away by means of the



subsequent floor panels 1 can easily be pushed into each 20 ot her, such
that no possible ridges or such render the good insertion difficult.
As represented in the figures 5to 7, the floor panels 1 according to
the invention can al so, along the sides 26- 25 27 which are at a right

~angle to the gl%ﬁ 2-3, be provided with coupling parj %%mwhlch
have Iockln ans 30, too. The coupling parts 28-29 are preferably

al so realized in the shape of a tongue 31 and a groove 32. Hereby, the
| ocki ng means 30 do not have to be of the 30 sane nature as the | ocking
means 6. Preferably, at the sides126-27 |ocking nmeans are applied
whi ch all ow for an engagenent and interl ocking by neans of a
transl ati on noveemge TPonly, as represented in 35 figures 6 and 7. To

this aim the | ocking neans 30 consi st of a snap-together connection
with |ockin WD 97/478 4
PCT/ EP97/ 03806 The tongue 9 the groove 10 %ferablyamt%h%esdnd 34

whi ch grip behi wliehclamd heomplementards tepeachntatthém fsgohethatt cthe t he
| ocki ng el egrent e a ; f wer
Locking ¢ tpgue o RhLAEABhYaGEASES &1e§oﬁ16¥<%ﬁ&5ffﬁbé>géggiéca

of the’ton ace in a recess
the | ower wal |l BYegise E*E%v5932“5§hEhPoEPPﬁ§ ¥pdhedf and the | Xowey ned

by the upward dwakit @d parthehgrdove ma s whiereby a peessarSGP etécutdd this

t he | ocki | h
parai 1ol to eachnsP SR vpedi 11347 107F86b1ves ndt MRy Ty NI EHp Br €
according to a 22, byt by the ﬁﬁ!“E-ﬁeE? nﬁ’?‘!‘?@?%h@%ﬁaﬁﬁl §§isopEesENre The

tangent |igpe L wanChbe sranimittidiedtnpughethontamdudlnmad the 13feB9iper eby
forms an angle A,with the underside 7 which is smaller than 90[err].

The | ocki ng elenents 33-34 preferably are provided with i nclined
portions 40 and 41 whi ch, when engagi ng two

It is, however, clear that a number of minor deviations
to these complementary forms can occur which, anyhow,

15 have no or almost no effect upon the receipt and
transmission of pressure forces. For example, a chanfer
24 and a recess 25 can be provided, as represented in
figures 2 to 4, as a result of which is obtained that the
subsequent floor panels 1 can easily be pushed into each

20 other, such that no possible ridges or such render the
good insertion difficult.

As represented in the figures 5 to 7, the floor panels 1

according to the invention can also, along the sides 26-
25 27 which are at a right angle to the sides 2-3, be

provided with coupling parts 28-29 which have locking

means 30, too. The coupling parts 28-29 are preferably

also realized in the shape of a tongue 31 and a groove

32. Hereby, the locking means 30 do not have to be of the
30 same nature as the locking means 6.

Preférably, at the sides 26-27 locking means are applied
which allow for an engagement and interlocking by means
of a translation movement T only, as represented in
35 figures 6 and 7. To this aim, the locking means 30
consist of a snap-together connection with locking



20 floor panels 1, cooperate with each other in such a manner t hat
the | ocking el enments 33-34 can easily be pushed over each other until
they grip behind each other by neans of a snap-together effect. 25
The thickness WL of the tongue 31 preferably is equal to the width W

of the groove_32 ?h that the upper lip 42, when ex gicyEPg7/63006
pressure P, i?ossﬁlﬂg% ted by the tongue 31 which, inits turn, then is

supported by the lower |ip 43. 30 Anal ogous to the chanfer 24
and recess 25, a recess 44 and a chanfer 45 are provided also at the
edges 28-29. It is noted that such B3 snap-together coupling can
also 35 be applied at the edges 2-3. Her.eby, thi.s can be a snap-

t oget her coupl i nekeRENSgodS AR HbIhigh Fxdpy i’?h%“fioe : ther. WO

97/ 47834 PCT/ EP97/ 03006

14 but this, can als asSNap; t CRUPLL Q9 YBE P Ye1 gokRer
forms of coupli ngAsbaﬁ@eas?eé&%gpIf?‘eg,?g‘%gggegzén%l2' %hé‘ lsuc rfggs reggpesent ed
in figures 8 and srefaablyr consiske of a prekrusion frthe Jpwer \giden 35

consi st of rafheros ogé Eongu¥ GBI WHiehS can take fplate dh arhedesentsofin
figures 8 and 9 use _i o] | nt - A7, whi k.N
conparison to thet‘?%tg?w% cﬁ%dﬁ‘ ‘{%eﬁg%l%%‘gé e%%[ e‘irihde %cylgy;ré%mreg?her
| arge distance. 340is figrmeq by thgcupwargd direghed;raztcwaich 1Umitey the, o

al so provi degde@dsd s ] ower side 12 of the tongue 9 and the | ower
wal | 14 of the groove 10. According to figure 8, the | ocking

el ements 46-47 have 15 contact surfaces 48-49 which are at an angle with
t he pl ar® of Ihhé&hfilsoccasenncthel . logkiny  elemenbsi 33~p4 have gpankacty
which is interlockednés aadiadd i GMlian! Yaké xeshrallelTBrier each20othéys and

represented in figuie 9. n1PCekOSd "h %S "EALP1ASS Hanner, according to a
direction which simplifies the snapping-together. The
tangent line L which is determined by the contact planes

15 38-39, hereby forms an angle A with the underside 7 which
is smaller than 90°.

The locking elements 33-34 preferably are provided with
inclined portions 40 and 41 which, when engaging two
20 floor panels 1, cooperate with each other in such a
manner that the locking elements 33-34 can easily be
' pushed over each other until they grip behind each other

by means of a snap-together effect.

25 The thickness W1 of the tongue 31 preferably is equal to
the width W of the groove 32, such that the upper lip 42,
when exerting a pressure P, is supported by the tongue 31
which, in its turn, then is supported by the lower 1lip
43.

30
Analogous to the chamfer 24 and recess 25, a recess 44
and a chamfer 45 are provided also at the edges 28-29.

Tt is noted that such a snap-together coupling can also
as be applied at the edges 2-3. Hereby, this can be a snap-
together coupling analogous to these of figures 5 to 7,



possibly can be realized in such a nmanner -that substantial ly
only a linear contact is obtained, f or exanpl e, because the contact
surfaces directed towards each other are realized with different
curvatures. 25 The surfaces, directed towards each other, of the
locking vwﬁb@ﬁﬁﬂts 46- 47 hereby consist of bent surfaceperiffnes
tangent |ine orms an angle A which is smaller than 90[err], and
even better is smaller than 70[err]. 30 Her eby, the | ocking el ement
46 preferably has two portions with a different curvature, on one
hand, a portion 50 with a strong cuk4ature and, on the other

hand, a portion 51 with a weak curvature. The portion 50 35 with the
strong curvat urltr Shigesaporaksee Por AutFEP-FIgther cqunlingo herehy The

portion 51 w t hotlhér \estms b attlifling parts WO 7dgp i, for example,
PCT/ EP97/ 03006

. . th t he
coupling parts ﬁ‘-ugl _c%sn B%p%erso%nd:l“uetd i Oflgu.resegc r?J"?[ hge'r %og@Hagr‘f 'ﬁ?e%e
i nternedi at e spheeking opdsmegnts 33 134hpekich eensistr oS pxashesr logal and

sim Itarl \lNhiss:h, protri'ﬂﬂtfﬁrilmse,nﬁagiﬁlfﬁ tfearnk| er eﬁﬂﬁﬂiﬁeﬂt @etﬁéﬁﬁ;se 8 and
eventual | y. n t.he case of_a.shap-togefher connection r exanpl e,
a connect i %n,u%%cﬁsasmPéﬁr e%%ntlé’(fﬁﬁ‘gf iﬁi‘ﬁ'&%"ﬁs t %547 wm‘%haf &fabl y

al ways the tongeempasiisemste tieptotakwidsh B of the ogompling) mxtend ch
can cooperat e Woldr a Wi9eed 1824k! @isténce) N the groove 10. I'n
figure 10, a variant is represented whereby at | east at the hei ght of
t he upper edges 15-16, a sealing material 52 is provided, as a result
of which a1a5 Inatthis glnasesealtheg lochinge elpmentst c46-47Thase sdad ng

material 52 rrayﬁfeﬂﬁkéd Rt 'nat Nioe® LAALTINGINERE kdngue oP'dNd dafb

previously at the floor. panel 1, _either at_one or both upper edges
15-16. 20 | F|°V?’§Lﬂ°eu[1)11,4 2% HPEnEFO0%P it is represented, whereby
the | ocking neans 6 are formed by an upward directed portion 53 at the

tongue 9 which, AR8ofaifigUkh Figlire s, 'WH IKLNING Elknerits DAQUHN ndRDi Nd 2
downvar d- d:ll.éem gontact surfaces 48-49 which are at an angle with the
plane of the floor panel 1. Hereby, a coupling is
obtained which is interlocked in a particularly fixed

manner.

20 As represented in figure 9, the locking elements 46-47
possibly can be realized in such a manner <that
substantially only a linear contact is obtained, for
example, because the contact surfaces directed towards
each other are realized with different curvatures.

25
The surfaces, directed towards each other, of the locking
elements 46-47 hereby consist of bent surfaces. The
tangent line I forms an angle A which is smaller than
90", and even better is smaller than 70°.

30

Hereby, the 1locking element 46 preferably has two
portions with a different curvature, on one hand, a
portion 50 with a strong curvature and, on the other
hand, a portion 51 with a weak curvature. The portion 50
35 with the strong curvature provides for the formation of a
firm coupling. The portion 51 with the weak curvature



portion 54 at the upper wall 18. Mre particularly, this 25 I s obtained

by realizing the upper side 17 and the upper wall 18 with a curvature
R3, the center of which is situated at the edges 15-16, and realizing
t he | ower side 12 and the lower wall 14 with a radius R4, the center
of ~whi ch ilﬁog.},@g“si tuated at the upper edges 15 and 16, BErEPy7/03006
respectively. These radii R3-R4 can be chosen ot herw se, t 0o.

In general, according to the invention, the difference bet ween, on one
hand, the rad| us Rl, R3 respectively, 35 and, on the other hand, the
radius R2, R4 respectlvely, preferably §h”ou|d not be | arger than 2 mm
VO 97/ 47834 CT/ EP97/.0 6

16 It is al 581 P erre ttﬁ’at ct%@l@gﬁt gartF ég’seggrnaggg brought into

situated i nsi de t heachr cothed] egsidyspdhe vénterpediate Spasﬁt e‘hd§0mz5h 3}

radius RS of 3 nm ahamBert %ﬂéﬁp(ﬂff@%&e space Jt%r J&é@smt ‘sYﬂiYar SWETCIRS
for exanple, indicated in

not ed t hat
according to the i Eﬂt?’éﬂagjf’h% 'tho f]1°(?\ﬁepaf’?b5213 @eg%sé}eé‘ﬁr §§8HFEﬁnr¥T
figures 2 to 78 can be realized | onger than the upper lip 22-42. This

has as an 10 advapt aHe c&Qé‘t fté‘esné‘pﬂﬂ?igb%ﬁerpééﬂﬁecﬁ&a 2%&9exﬁﬁﬁl bg
realized in an easier gner ans o mllin ?1

Furthernore, this S°RPFF ?‘8§'t I‘E\“ g&&enﬁﬁ?r%?ente% a'\ﬂo Ff‘é‘b?eﬁjaﬂel §°1 2,
because each subseqnerﬁbr&bbpram the tongder dn3l i nas & |shapen thdckening

pl aced upon the pr g I I
t ongue 9-31 and %WEHE ir)%g?/vé' adua'ltho%é?? ???/ '}F%ﬁ?ggl’t#%ﬁggbgpt#ront
of each &Pher in the gr?ﬂ‘éee:h%odl ments whereby the lower lip 23 is

equal to or 20 shorter than the upper lip 22, in their turn, offer the

advantage that no g fﬂﬂix’&g id P z??kréﬂ’ﬁ%iﬂ“ﬁiesatreﬁé}g%sentede@%%@ﬁ?egge 8&3% ge

fl oor which mght cause_ pro n or
allow for a srmoth%ss&ﬁﬁly,e ﬁhY)rd'bfr the upper edget 15°76, a sealing

material 52 is provided, as a result of which a

15 watertight sealing can be guaranteed. This sealing
material $2 may consist of a strip or covering which is
provided previously at the floor panel 1, either at one -
or both upper edges 15-16.

20 In figure 11, a further variant is represented, whereby
the 1locking means 6 are formed by an upward directed
portion 53 at the tongue 9 which, as a result of a
turning movement, is brought behind a downward-directed
portion 54 at the upper wall 18. More particularly, this

25 is obtained by realizing the upper side 17 and the upper
wall 18 with a curvature R3, the center of which is
situated at the edges 15-16, and realizing the lower side
12 and the lower wall 14 with a radius R4, the center of
which is also situated at the upper edges 15 and 16,

30 respectively. These radii R3-R4 can be chosen otherwise,
too.

In general, according to the invention, the difference
between, on one hand, the radius R1l, R3 respectively,

35 and, on the other hand, the radius R2, R4 respectively,
preferably should not be larger than 2 mm.



guarantee the necessary stability and firmess and in order to limt

the quantity of material to be cut away, the difference E between the
upper lip 22- 42 and the | ower lip 23-43, nmeasured in the plane of the
fl oor panel and perpendicular to the longitudinal direction of the
groove 10, 599 ghghesy ef erably be kept smaller than one pch/eP®Pobdpe t ot al

t hi ckness F the fl oor panel 1. For stability's sake, normally this
total thickness F shall never be less than 5 nm 35 . The smal |

di mension of the difference E offers the WD 97/ 47834

PCT/ EP97/ 03006 16 17 advant age t hat
the lower |ip nust not be strengthene rei nforcement strip or the
li ke. Acthbr dBn§ies Erﬁﬁ?gF%%IEPaFoFHFoFeBﬁﬁBdPﬁempesﬁhé?&%%r%ﬂ 5

line ML throughsiteatedginssfdenthehecigrale/eClp 02 respetittiveile] |whidh t han
the center M OExEEﬁdyﬁi’{nF’f‘“%dﬁus RS of UGN muf Nglo jer2 1S

t hi cker than the | owe In first instance, thlps‘lls € eentlal

in this Ki Fl&'OFGCGﬁﬁBEF?b‘FElY'be%“a‘EEea?he#]Fteﬂ‘%’“ﬁ% | bRdkcatiesd 2 10
43 whi ch besds, figabetdhat the upper side of the floor panel 1 is kept
free of possible deformations. As explained in the introduction, for
the core 8 a material is chosen fromthe follow ng series: 15 -a
ground product RAPahlypis dgkedothaty AFcegding to the jipwentjorby theans of

mel '([jl ng Loge'([jhenoweﬁ Lipresad, as represeﬁtcbdi i h'ﬂbﬁr%ﬁ”ﬁo’éﬂd'ri] f<:an beh -a
product based o t Wit | e chips.
20 Dok BLQ& jﬁ&h\/ésmtts us gger 118 2tz ?9 cxéas

Thelnvenlons firs
pref er abl Y1 & t hap¥antaged thagor thg, Eﬂ%ﬂ—bﬂq hé’%@-‘&soﬁs5~28-29exqa¢lal e i n
the introductiorealiz@® in Ah leapiegchhnfer rb;t' h&zﬁiﬁﬁ@&' QSmQﬁ.liHQ ét!lﬂ':b.&es 2

mde of NOF boath, SRR oaarsnsPRerey, hes ChERRY FIIE| I Snaduciert ot
upper side of tkwe Ebper ppanedsod, nbggapageegclbfsubsequent floor panel 1
during installation can be placed upon the protruding
1s lower lip 23-43, as a result of which the tongue 9-31 and
the groove 10-32 automatically are positioned in front of

each other.

The embodiments whereby the lower lip 23 is equal to or
20 shorter than the upper lip 22, in their turn, offer the
advantage that no protruding 1lip 23 remains at the

extreme edge of the floor which might cause problems in
the finishing.

25 In order to allow for a smooth assembly, in order to
guarantee the necessary stability and firmness and in
order to limit the quantity of material to be cut away,
the difference E between the upper lip 22-42 and the
lower lip 23-43, measured in the plane of the floor panel

30 and perpendicular to the longitudinal direction of the
groove 10, should preferably be kept smaller than one
time the total thickness F of the floor panel 1. For
stability’s sake, normally this total thickness F shall
never be less than 5 mm.

35

The small dimension of the difference E offers +the



material are provided. 30 More particularly, it is preferred that

the | am nat ed flooring is provided with a decorative |layer 55 and a
protective top |ayer 56. The decorative |ayer 55 is a | ayer,

i npregnated with resin, for exanple, nmade of 35 paper, which can be

i nprinted wthygoysssety of patterns, such as a wood pRCT/RBPITO3ING
pattern in the form of stone, WO 97/ 47834

PCT/ EP97/ 03006 18 cork, or simlar
or even with a fancy pattern. The . protective top |ayer 56 preferably
al so consists of a | ayer saturated witﬂ"r esin, for exanpl e, nmel am ne
resin, made of a transparent materi Ils clear that still

other |ayers can B8VAPHRPEJTRRL cHhe 1°"’e<¥s l&ﬁ’ PusE, R@Bl beestrgrothenead, by
whi ch t he decor at iaveeinforéenyeart =krip protheclike. 10 Preferably, also a
backi ng | ayer 58 shall be applied at the underside 7, formng a
count er bal anci ng el enent for ~ the top Layers_and, thus guar ant eei ng
the stability of AccOordimg ¥f A Ranticudpsoformpf embogiment, khacontral 53
my consgst afina rmlemmbnghortmamhgupa@r andnpthgnajrasbvkS 10Widh a

resin, for eXaml g:e4a0EhATbAG: "EAAN. the centds® JEPRLPSENL CFISEISIAICY | Y

in figure 12, the , and % he
tongue 31 and s“FHe QPBBV'éhQZuBP%raHﬂ ?&T“Byiﬁe&ﬁéclwrath@ﬂl% owetess.
20 In the case {fipt 23-a3Qf iTre fidst! Andtanpe] | eHiONiS bséonEial in stifhas .

the floor panel s 4 .GhcheT shlosiabls PhlaBh 6 1o 1P RaeR X

per pendi cul ar noveirent s duri I'rs
profiles at Ao 43 wWhishsibendsdgeuch skhat pﬂ@ﬁl upger Sﬂ-ﬁe of sthQ:a%kOOII he

25 longitudi nal patiges1 by k@ststrade Bf boBgivby | deforaatdons. wher eas
during the second novenent profiles are provided at the other edges,
in this case the snall edges, by means of mlling devices 61-62.

During these procdssi ayplainedt e fther isdwedychienef &oxb| fhar ccqnet @i téh

their 30 decoratgaterliaYelisdeh@sde kravinar following series:
18 -a ground product which, by means of a binding
agent or by means of melting together, is composed
to a single compound; .
-a product based on synthetic material;
~chip board with fine chips.

20
The invention shows its usefulness, in first instance,
preferably with laminated flooring, due to the reasons
explained in the introduction.

25 As represented in the examples of the figures 2 to 11,
such laminated flooring preferably consists of a core 8
nade of MDF board, HDF board or similar, whereby at least
at the upper side of this core 8 one or more layers of
material are provided.

30
More particularly, it is preferred that the laminated
flooring is provided with a decorative layer 55 and a
protective top layer 56. The decorative layer 55 is a
layer, impregnated with resin, for example, made of

35 paper, which can be imprinted with a variety of patterns,
such as a wood pattern, a pattern in the form of stone,



According to an inportant <characteristic of the I nvention, each

respective tongue 9-31 and groove 10-32 are realized by neans of a
mlling process with at |east 35 two subsequent mlling cycles by neans
of mlling cutters whi ch are positioned at different angles in
reference t 247834 WD 97/ 47834 PCT/EPY7/03006

PCT/ EP97/ 03 19 the related fl oor
panel 1. This is illustrated in figures 13, 14 and 15, wherein it

is represented how a groove 10 is. realized by neans of 5 two mlling
cycles by neans of two nilling cutters 631&nd 64. Figures 16 and 17
represent how the tongue 9 is realized by nmeans of mlling cutters 65
and 66. aowek i | Q% e8imblam Qxd e¥en1 Widh c8enfangii patterans The

sh|0\|/vi ng how thepxg:sm»aS 2 ol Laget 0BgUeprdf exfsblycadlg®dconsisty Beams of
mlling cutters 7 0 ne n Duri ng
each of the afor%?rezﬁt?%{%(fg% IQ'i'irt]"B ? t%i% q_‘or exT@blg ﬁeg&gj‘% ?ﬁllr}il Iy
the final shapeadefof cmé:ramsankentsmaterialeal i zed. For exanple, the

mlling cutger 63 of figure 14 determ nes the final shape of the |ower
flank 71 of the

OOV &, the.m |l lin ter 64, determnes
t he final Lhab® %#e?’ﬁe rﬁ%pa'm hes %ers dag i’ﬁeﬂ??b’n% i§RGMhe
i ntroduction, pagfanabintermedipnge 18Y%t$'ér51998 twhizh sthe | decoxatpiveed,
havi ng di amet er gafer 55 idipravdgeaat |east 5 tinmes, and even better at
| east 20 times larger than the thickness F of the floor panels 1. 25
Apart of the nentioned mlling cutters, preferably still other mlling
cutters ar¥o appPrefierébly cxalgd ca bmbinﬂerlayer 5% shall cba appliel dthe

material to be ﬁﬁavuﬁaeégw@dy formﬁ!H&' RJ c%uh't&%baﬁﬁéﬁ'?&“@ié&ﬂer%’cé& 30

In the figures arfi pref enbodj nent
of a floor panegﬁf g’(‘? R&Vﬁg tgnghe%engugﬁangeemg nh?%p?%%%ﬂ’ev %ereby,
the parts whi chtheefoahenfothe floor pansh the Hiis daokipgf dayer 058 may
embodi ment are pBHs¢8t€df a material, for example paper, impregnated

i5 with a resin, for example, a melamine resin.

As represented schematically in figure 12, the tongue 9
and the groove 10, and preferably also the tongue 31 and
the groove 32 are applied by means of a milling process.
20 In the case that a profile has to be applied on all four
sides, the floor panels 1 preferably shall be displaced
by means of two perpendicular movements V1 and V2,
whereby during the £first movement profiles at two
opposite edges are ©provided, in this <case the
25 longitudinal edges, by means of milling devices 59-60,
whereas during the second movement profiles are provided
at the other edges, in this case the small edges, by
means of milling devices 61-62. During these processing,
the floor panels 1 preferably are put with their
30 decorative layer directed downward.

According to an important characteristic of the
invention, each respective tongue 9-31 and groove 10-32
are realized by means of a milling process with at least
35 two subsequent milling cycles by means of milling cutters
which are positioned at different angles in reference to



35 wth correspondi ng references. WO 97/ 47834
PCT/ EP97/ 03006 20 An i nportant

characteristic herein consists in that the coupling parts 4-5 are
provi ded with | ocki ng neans 6 whi ch, in engaged condition, exert a

t ensi on force\%?g.ﬁ‘m each other, as a result of which the prweendsohé oor 5
portions 1 are orce’é towards each other. As represented, this is

real i zed preferably by providing the coupling parts with an

el astically bendable portion, in this case the lip 43, which, in
engaged condition, is at |east partial}% bent and in this way creates
a tension force 10 |ch p vi des faqr that the engaged floor panels 1 are
forced towards eddif ﬁg"%r CSre"s‘ultl ng bendi ng V, as well as
the tension force K resultl ng herefrom are indicated in the

enl ar genent  of f'ﬂﬁrsez%guluéiratéa Pﬁdﬂgﬁ&é’bf:ﬁ' N4 Rida e %ﬁi&?e% jgrce

Kresults in pressi ng together the en | oor fanels :
bendabl e portion,i% nFepFes thr?é' 13 9722 ﬁ)r%q e?‘%b}'?a yzed prF‘G?PEe&f as
represented, 5wt htwm niliadndl gychbes i yedneans onfomwecmnsmﬂgomxﬁﬁhndmazh and

preferably can co pew&mgg Zha 597 SR '&@hfeg HoW'l 8L TUnReS 44

These contact surfaces t he aforerrentloned cont act
sur f aces 39- B@%%IWO“@PWI%? 'l"él]t% FH@FPﬁédG%OM‘?(ﬁ\% of the
lower lip of figures 2 to 4. In the figures 2 and 5, the portions

f | . h
o corbl eren Srice s et G -k g Chsayie iy o
realized. 130 M&ng hov &he gxpave: Re and: bhe ‘emem?e tHe angyIxealizedd,

on the other handpytfieahscbft figllindg coatterd BTaK drfid 69-70) gosickichekior ce
conmponent Kl is e#eﬁ]e&gl%s a result of which the floor panels 1 are
drawn agai nst eac Preferably, the angle A of the contact

surfaces 73-74 in respect to the horizontal plane is situated between

30 During each of the aforementioned milling cycles, each

15 time substantially the final shape of one £lank is
realized. For example, the milling cutter 63 of figure 14
determines the final shape of the lower flank 71 of the
groove 10, whereas the milling cutter 64 determines the
final shape of the upper flank 72.

20
As mentioned in the introduction, preferably milling
cutters 63 to 72 shall be applied, having diameters G
which are at least 5 times, and even better at least 20
times larger than the thickness F of the floor panels 1.

25

' Apart of the mentioned milling cutters, preferably still
other milling cutters are applied, for example, in order
to remove a part of the material to be removed already
during a first premachining cycle.

- 30 .
In the figures 22 to 25, a particularly preferred form of
embodiment of a floor panel 1 according to the invention
is represented. Hereby, the parts which are taken over
from the aforegoing forms of embodiment are indicated

a5 with corresponding references.
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21 and 70 degrees. In first instance in the case that use is

made of the enbodi nent whereby a tension force Kis real i zed, an angle
A of 30 to 70 degrees is ideal in order, on one hand, to effect an

optinun1pre§§bg% together of the floor panels 1 and, o@rigpeyBbdéc’
hand, to tarn that the floor panels 1 can easily be engaged,

respectively di sassenbl ed. Al t hough the pressing force KL preferably
is delivered by 10 the aforenentioned Iéﬂb t he i nventi on does not
excl ude ot her forms of enbodi nent wh by this force is delivered

by ot her bendab e portl at _the bendin
relatively smal fganteggﬁﬁegter%% %? +gﬂﬁﬂgr%ER?1 Yﬁ)}?) ﬁ%réhe
tenths of a conpunngemrtsanel-ﬂoegenowrzrmdamith| dogkdngpareanse 6

pl acement of thgnfkaor m%&ghaaa EBHH'J'!EE.BHVeekérf‘oﬁe@ens:.ontEéi'céuﬁﬁorﬂ oor
covering generally i S place on an un erl which is elastically

conpr essi bl e, a®@&hy e ‘Er'ZOas o FRHY net bé'm:h Vhﬁf engaged, fioor
excl usi vel ysrespbrtions 1 iare [forcec towardsheachdstharycrad oepregented,

conpr essed 9. EEWAl ORf £7ed  prefeltBiy Ob&h &“ﬂdﬂ&attﬁé‘ecbhglf'ﬁq's

bent apart and t repai sonme apart 7 n.en

it 2
position, also Pﬁgts "itHdQHnF&§§t+§a%}¥:g%ﬁﬂFQ#ﬁﬂP°gﬁ¥€H'eiér2Ph§ gase
pressure upon thett&pfhaorwhﬂauwrip eagageanpoaditiien, pliaci aty asasbj ect

t her eupon, the aﬁiihﬂﬂ ?Eh%&df GFetﬁf% .nggg,ggg,a tensggysfaggﬁat

devel opment of daps 1S racte not e
the invent 8P haé’%ﬁn@rpﬂéﬁescéﬁr eFr*’P‘% othe eng%qd SARQn JPRRRLS hnareeal

tension force ca'ozhmdr andwaz@8 each dtharanuhachereby Hesultipt bengings

Conpl et cor e a8 5, "t i U8 ST Toise’h rapRLELE Yok Tare

only allow a m Hfdisesed; tn fhe epkargement of figure 23.

15 In order to cbtain that the tension force K results in
pressing together the engaged floor panels 1, the
bendable portion, in this case the lip 43, preferably is
provided, as represented, with an inwardly inclined
contact surface 73 which preferably can cooperate with a

20 corresponding contact surface 74. These contact surfaces
73-74 are similar to the aforementioned contact surfaces
39-38 and also similar to the inclined portions of the
lower lip of figures 2 to 4.

25 In the figures 2 and 5, the portions form complementary
matching shapes; it is, however, clear that, by a
modification, also a tension effect similar as in figure
23 can be realized.

30 Due to, on one hand, the contact under the angle A, and,
on the other hand, the fact that a tension force X is
created, a force component Kl is effected, as a result of
which the floor panels 1 are drawn against each other.

35 Preferably, the angle A of the contact surfaces 73-74 in
respect to the horizontal plane is situated between 30
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22 HDF and MDF al so of fer the advantage that snooth surfaces are
obtained, as a result of which the |ocking elenents can be noved
easily over each ot her . 5 According to a variant of the invention, the
t ensi on Eﬁ,&gn al so be delivered by neans of an elasrcnnmnmmms

conpr essi on of t material of the coupling parts, to whi ch end these
coupling parts, and preferably the conplete core 8, then have to be
manuf actured in an 10 el astically.conpressible nmaterial . A further
particular characteristic of the embodi ment 2&f figures 22 to 25

Curni ng moveront, S8 18 SRR, TnstS8Py inand N U0 heR"RRs Had s,
shifting them mademmfdstbecbmﬂémenns Mabyem eGQnslpngLﬁ@cgs K is

preferably in sucheg; fB88¢" ahhding 1d;ura neftbe inag@naazgrees igy ﬂ&aﬂs i
the turning nove a naxi rrumb

esults t he cou
parts, nore parti Bﬁtg‘ﬁﬂy Th ORE 2 a“&'( i pt°433fﬁﬁf’%h %’encﬂ my B r?%%jlé‘qg
pronounced, i$§ notogether of the fileoor, papels X IAnd, Ir &hep otbert hamd, to

conparison to the btamb%mltn&h\éﬂ el dg» &velld S1Wean té’&ifl'yo%e PeRGAgedl, are
engaged by neans of shi f %&t emtogﬁé é each ot her. The advant age
of this consists irﬁsPﬁ%‘ElY Hisas P can be engaged easily by

means of a turning novenent, WlthOUt necessi tating a tool therefore,

wh |
ereas it iﬁ'sm Alth ﬁgﬁgﬁqe @fbs%gl%efbecsnﬁf éfentﬂ risoaaiksefé&wy

nmeans IS, use I nst ance,

when the | asﬂ-opanéqheh5§°¥'%m%‘etipﬂ%ﬁ,‘%& Agir aFRS vem'd'rﬂlbrd"&sdBBF excinde,,
simlar. In this other fhmél@brembodimmebherelam thelip e disddeliveratbor

frame with the si d}gf.,op,g\./e to be engaged and
subsequent |y, %(;pgtsﬂsllegmgéxgy mea} tools, can be snapped into the 35
adj acent floor panel 1.

It is noted that the bending V is relatively small, for

15 example, several hundredths up to several tenths of a
millimeter, and does not have an influence upon the
placement of the floor covering. Furthermore is noted
that such floor covering generally is placed upon an
underlayer which is elastically compressible, as a result

20 of which the bending V of the lip 43 exclusively results
in the fact that the underlayer locally is compressed
sonewhat more.

Due to the fact that the lip 43 is bent apart and that it
25 remains somewhat bent apart in engaged position, also the
advantage is effected that, when exerting a pressure upon
the floor covering, for example, when placing an object
thereupon, the pressing-together force is enhanced and,
thus, the development of gaps is counteracted even nore.
30
It is noted that the inventor has found that, contrary to
all expectations, an ideal tension force can be realized
by manufacturing the coupling parts 4-5, including the
locking elements 33-34, and preferably the complete core
35 8, of HDF board or MDF board, although these materials
only allow a minor elastic deformation.
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23 It is noted that the shapes of the coupling parts 4-5 shown
in figures 22 to 25 can al so be used f or the coupling parts 28-29 of
t he short sides. According to the invention, in the case that-the

f our h&) - -26 27 are provided with coupllng par t spcéirnbpeii3006 29,
t hese coupli dﬁ arts can be realized in such a manner that in one
direction a firmer engagenent than in the other direction is effected.
In the case of elongated 10 fl oor panels 1, for exanple, such as
represented in figure 1, the | ocking2at the small sides 26-27
preferably . shal | be nore pronounced than at the | ongitudinal sides

2-3. The | engt hHBF and ¥OFHRisq offernEhsnadyantags that smaghh| jurfacesml | er
and, in princi phee bdtaihed) ashasresuld ofcmensﬁhed18MkﬂﬁQVéﬂéﬂQntél a

nor e pronounced ck « 1 {hi [ e n engagenment can be
obt ai ned by cggea{eplg?‘r']%d tehaes%&n 28? é%r#a@é@e -74 under different
angl es. 20 Preferably, t he af orenent i oned pr ot rusi on, nor e

particul arly thgckeeling deNBNvazdanits cbpr daéecirmgm%tmn, tﬂeeaéénéwn

portions 75-76, _.respectivel a;%grtld%g r}? ﬁglnc |na|on
whi ch provi des F8FCEheT®c fd J“""‘geﬂor Yoﬂ‘e?gsvm? Nwegkast

i nclination mh|GhmpUﬁ§§&gntn§ the m@hgﬁbﬁheﬂf the adwplingumarts, peots
easier. In thgnich esaboaugmt chpllify’ Cpadla 0 B WaPErRBY Opse 75 76

are fornmed b ra| as alread descr | bed

reference to fi Sﬁf“élg s%’ U]E‘rﬁ nu BCLu’E)%‘?t i¥nsaB®0- 51.
In figurei105, eflhstécadiy caupressmhlacmaterlalsurface 38 and the inclined
portion 40. In the preferred form of enbodinent, the floor panels 1

S one bR SR DaSHIRELEE SRHBACA AL o Lo SRSt oo
of the follomnngib@zmsreg'to 25 cons¥¢r97in 78k the floor panels 1 can
PCT/ EP97/ 03006 be engaged by means of a turning movement, as represented
15 in figure 24, as well as by means of shifting them
towards each other, as vrepresented in figure 25,
preferably in such a manner that, during the engagement
by means of the turning movement, a maximum bending Vm
results in the coupling parts, more particularly in the
20 lip 43, which bending Vm is less pronounced, if not non-
existent, as in the figures 2 to 4, in comparison to the
bending Vm which results when the floor panels 1 are
engaged by means of shifting them towards each other.

25 The advantage of this consists in that the floor panels 1
can be engaged easily by means of a turning movement,
without necessitating a tool therefore, whereas it still
remains possible to engage the floor panels also by means
of shifting them. This latter is useful, in first

30 instance, when the last panel has to be placed partially
under a door frame or similar. In this case, the floor
panel 1 can be pushed under the door frame with the side
which does not have to be engaged and subsequently,

possibly by means of tools, can be snapped into the
35 adjacent floor panel 1.



24 - a curvature 77 at the lower side of the tongue 9

and/or a curvature 78 at the lip 43 which forma gui dance when
turning two floor panels 1 into each other, with the advantage that
the floor panels 1 can 5 be engaged into each other easily during

i nstal ling; 0 9714 roundi ngs 79-80 at the edges of the | REAIERY703006

el emrents 33- 3&’ rﬁ4the advant ages that the | ocking el enents can
easily shift over each other during the engagenent, respectively

di sassenbly of the floor 10 panels 1 and that the | ocking

el ements are not damaged, for exdle crunbl e away at their

edges, even,if the f]oor neI re g §r§P SI%
di sassenbl ed, reﬂé'at’e?jl °€|ed J:hat ed& eﬁa%e?% cd ‘s;?ac% as in
figure 4, 15 shdwet Wien fabires d@e H0r &5 egan ataéﬁel IRe t y@@AdLarackhe

other, of the en 1hlOBar8aNsl 2ol ofithe Ehért sides. advantage that
I ncl usi ons whi ch get befween the fl oor- panels 1 during the
engagenent do not exert a di sadvant ageous i nfluence upon the good

engagerment; 30 AccordimgsHapithe oinventiomgudnothei @ase sthatehthe f four
exanpl e, by the pig df %[e-ﬂfzsaz?hi%e{:rggidéﬁ'ahélhecouplmg paltlQBeﬂ:-S'-QQ-Of

the tongue 9 alrea ones . situate

under the |ower s?%-e tdyesengoupling pargs, gan bs E?a%h%"ﬁ tHE $4FH A B‘&H@FE 1
are pushed 25 that OVAr dhecailrection & fimmesanendagesientasthanii tat &hei n

figure 25 wth thg advapl é’&ﬁ&rﬁaﬁ st ReebbRBa. (In_the &sééeart )élQ:fnghlﬂed

tongue 9 does not press agal nst

side of t u
when the fl3d® pafitpar panels Iy o £RYs H%’EP"E%r d§u‘été\cﬁ‘ ot ﬁﬁ?r?a?e‘?igeeé s&ﬂe
| evel ; 30 -f].@.lre’ anp theulbeking 88¢ thwemsmalletides 26sy7 preferably

ncl ned ortion OoL.ITe e r
:Ip I43 vmpth !the 3 %téﬁeg?%tﬁ?ﬁ";%&%ﬂnéy e :l":w(‘agrrlietr:1 dslﬁag ?i%@séﬁl ft

snoot hl y over eacP3t h&hegnplength of t"’t%ag"?ﬂje"?%mé?: I'WF 4§“‘P§§be€fﬁd
uniformy; 35 pamely,iis thMnuxﬂménCiphepnlqss)rhlmrpd?lftlesntls

i whi ch i ] 7834
(I::’CC)'rI]'} E(lgt975)8!3-,8%% ! gomﬁngﬂéga %f)_iérngafﬁéO:ﬂn 8¢ nﬁ;rzetS B2onounced i’%:lgifrf%ln o

the top side of the floor panels 1, with t he advantage that the
aforenentioned teprion BiEtérence in i engagemsit y carandber rakainade Wpper
side of the real:.lz:lc.)rcl)gr RALE! SoftdBE 'ditlealcdS 0PYOI PP HrdlerOl a PPESY IS
angles.
20
Preferably, the aforementioned protrusion, more

particularly the locking element 33, is bordered by at
least two portions 75-76, respectively a portion 75 with
a strong inclination which provides for the locking, and

25 a portion 76 with a weaker inclination which renders the
engagement of the coupling parts easier. In the
enmbodiment of figures 22 to 25, these portions 75-76 are
formed by straight planes, but, as already described in
reference to figure 9, use can also be made of curved

30 portions S50-51. In figure 5, these are the contact
surface 38 and the inclined portion 40.

In the preferred form of embodiment, the floor panels 1

according to the invention comprise coupling parts 4-5
35 and/or 28-29 showing one of the following or the

combination of two or more of the following features:



5 between the floor panels 1 is counteracted, - cont act

surfaces 85-86, nore particul arly abut nent surfaces, forned by the
upper side of the tongue 9 and the upper side of the groove 10

whi ch, over the | argest portion of their length, run parallel to
the 10 ﬁf yggmhich I's defined by the floor panels 1,pcasEpsfbioos

as contact ¥@¥ cooperating with each ot her, formed by
curvatures 77-78, with the advantage that no mut ual di spl acenent

i n hei ght between two engaged . fl oor panels 1 is possible, even if
the insertion 15 depth of the tongu249 into the groove 10 should vary
due to which causes whatsoever, in other words, that no hei ght

t
di fferences may occurabpeuratine?h@bcEhe lower Sid?l 9&r thendiongue 39 |
the fO%ﬂ of derfbodl @ﬂ?q/d?:f di euflest@:?e th<78255t athe t tnepe 43 wnmgr &at?r laStics
are conbined; it is wever . clear_t.hat vident fr
figures 2 to 11, t lﬂqu turn%ﬁﬂ] V fﬁéaﬁrééggfg péw a%?c in a
limted conbi retthem,. W2§h the advantage<hali ghet fipom pagel®sl Tano 7
and 22 to 2p, an pe éﬁ&&%hamhtsheéwt&mat |e%s€ifl?'t Barengf eﬁéeahm{qn of
enbodi nent of the inventl cons ? I n th%’t?t he |l ockin ans I n
ot her words, the port|¥ﬁ?ﬁég89ﬁdlkg Br edos -t8getﬁ§? antf 1nq
engagenent effect, elenantsu3ed4,nwilkht the adyantages othahethewkocking 23- 43

whi ch extends beyon&lég'gﬁ.t canumaal 'Qh§3t43vePDé£cﬂQa6£h£i-”&ﬁi-i/ thpd the
| ower nost oi nt fs %he top

ockin | S _situated un er
| ayer of the floor %me’?“tﬁorrﬁ?ﬁ??'?’y‘? Ysaﬁésa?ﬁf’gbf%p of; the, tlogr
i ndi cated 1@ the flgamebs 22 tand5 tmty dhea lockingi rgjlemdndser are not WO

97/ 47834 %a for example, crulblé EESZQOQQOGthelr edges,
26 It is note at, ‘t he conbi nati on .of features t he

i p 23-43 extends f&YeRet tﬁa‘ﬁ {HeT, RANeLs, 3%e 49nga éeé't ﬁ&?pfﬁiéiﬁ'ﬂ:’kl ng
nmeans 6 are forned als&mtb]leﬁ,nrapeabédly. a portion which inwardly

sl opes downward, and t |ahbers, PO LI a tisal |l | pcat ed
in the portion of ower ]::sl p 23- 91% vﬁaglﬁgeﬁleﬁ i ﬂ'Ilc?dzh%e ﬁlg)per
lip 23542, is B&FY’?%‘&II atly sidesn fgfrssted,

conparison wt h t heothepl i rofs fthe féngagehndloogespanebs) 1, Tallﬂliht hthe
docunents WO 94/ 0163gyaifagkt it Incifs96hs "Whfen get between the floor

panels 1 during the engagement do not exert a
disadvantageous influence upon the good engagement:;

20 -~ a shaping of the tongue ¢ which is such, for
example, by the presence of a chamfer 82, that the
upper side of the tongue 9 already with the first
contact becomes situated under the lower side of the
upper lip 42 when the floor panels 1 are pushed

25 towards each other at the same level, as indicated in
figure 25, with the advantage that the front
extremity of the tongue 9 does not press against the
front side of the upper lip 42 when the floor panels
are pushed towards each other at the same level;

30 - a vramp surface 83, hereinbefore alsoc called
inclined portion 41, formed at the free extremity of
the lower lip 43, with the advantage that the locking
elements 33-34 shift smoothly over each other and
that the lower lip 43 is bent uniformly;

35 - in the engagement direction only one important
contact point which is formed by a section 84 at the



10 and WD 96/ 27721. The sl oping portion offers the advantage t hat
the fl oor panels 1 can be disassenbl ed again. The fact that this
sloping portion is situated in the further ~ extending portion of the

|l ower lip 23-43 additionally to this offers the advantage that no

def ormati ons cqiy#@fal 15 during coupling which manifest tremERVM3806UD t O
the top | ayer. According to a preferred characteristic of the

i nventi on, the aforenentioned portion, i.e. the contact surface 39 20
or 73, preferably extends in such a.manner that the di stance up to the
upper edge 16 di m nishes frombelow in 4Pward direction, in other
words, such that, S represented in figure 2 t he _distance X2 .S
smal | er than t he ﬁfzgf‘-‘?s\ﬂl&e"g(l&er%%p issldaﬁ S t‘%‘g ?&?@ri Rape ﬁrg‘ Yokl
Still preferably, thi$hgordvantageytbatr theaiaforementioned Hessiomef@tcérom
tlhe ugger Iblp 42i' dis Aﬁtﬂmim?wt%?stf!@ﬁkgahec&oemlaspef\rtsadEZ apdeéecan
al so e realize neans said m/lling process. ccordin

to a particular chgaﬁefeﬂagﬁgﬁ 1o@nd; fhat Q:hel r#é’ﬁif’gﬂfmﬁhgff PBSP“@‘&%eI s
1 are treatedSsat thei betiwdes the fldm3 paseds 26i27countterachediace

densi Tyl ng agent, 1or e Fdnealll bufrhdds Vas-a¢!f 'fikie Riathiidea0°Abutibhe
preferably I's chosen fromthe tollow ng series ,of products:
WO 97/ 47834 surfaces, formed by the %PFElﬁj;ﬂeoﬁ)Gthe tongue 9

27 | npregnati on amlerthe, upperecsidel ofigtheggrbeve lLacghdeh, overrehéns,

oils, paraffines and §i,m : P I P gtgluc ' y op 88w LS
represented 5 scheng'talq:?gﬁ& ?o j'osnt%a‘%%f lge%a-ln qa' qupyf%eggié%egotﬁ’éé
conpl ete sur®Bce of tRaBLJHRGH 3is Apfines; by, the 51"|‘|’$t panels, d, as well
wel | - defi ned porti oms bentadt surdacesexeogperating withuseacd yother,

surfaces of the toNGUG Ryl t/'eiiAPUZes 77-98, bltn tne!BAvbheabUPRhati th

a surface densifying agen S . )
no mutual displacement in height between two engaged

floor panels 1 is possible, even if the insertion

18 _ depth of the tongue 9 into the groove 10 should vary
due to which causes whatsoever, in other words, that
no height differences may occur between the adjacent
floor panels.

20 In the form of embodiment of figures 22 to 25, all these
characteristics are combined; it is, however, clear that,
as becomes evident from figures 2 to 11, these features
can also be present separately or in a limited
combination.

25
As becomes evident from figures S to 7 and 22 to 25, an
important characteristic of the preferred form of
embodiment of the invention consists in that the locking
means 6, in other words, the portion providing for the

30 snap-together and engagement effect, are situated in that
portion of the lower lip 23-43 which extends beyond the
upper lip 22-42, more particularly, that the lowermost
point 87 of the locking part 33 is situated under the top
layer of the floor panel 1. For clarity’s sake, this top

35 layer is indicated in the figures 22 to 25 only as a
single layer.



conbination with the snap-together effect, the advantage that in
various aspects better coupling features are obtai ned. As a result of
this, the coupling parts 4-5 15 and/ or 28-29 better keep their shape and
strength, even if the floor panels 1 are engaged and di sassenbl ed

repeatedly.vgsgﬁﬁkally in the case that for the core 8 pcHERTsegade of
HDF, MDF or ar, by neans of this treatnent such a better quality

of surface condition is 20 obtained, that no abrasion of material occurs
during engagi ng, respectively during disassenbling. Thi s
treatnment also offers the advantage that, 26t | east In the case of a
surface hardening, .the aforenentioned 25, elastic tensioning effect is

enhanced. ItThe petednthakydhe Sembinpking ffy features .t thake ther ns
?f enbodi hment dpswer laeip m-w'ayentemanphmtrmd thepy enentipfer lip i;na-fglfze,

i gures, howeve J gor erd a tai ni n or
panels 1 be reaf’?azgﬁ%ug/%){long .n%eo%(r?i\rés ¢ dte Qgﬁgggdgge%§$%%$y WSy ?
| eaving the s@opertien which inwardligslopes downwards;orangkhsite thikke

various chagact gereidm,s athileser par8ballyess i1RAtely inMeAESpoXior B2 |
LgPTesented fatﬂ%7}§§%§4lip %HQRQ'QEEEn E&%eggscgggbgsdégé:uﬁ%@%hlg%her or
PCT/ EP97/ 03006 22-42, is particularly advantageopg, amdéhgtlbshevse, inal |
enbodi ments  of coppaPlddiy wikirer@Y Toupldags’ cBedeb8ber ganels PfeshiRineqd at
the longer side;as ne Wocundntd! wo'B4a /01628, Wo'%a/26999, wo 9627710
10 and WO 96/27721. The sloping portion offers the advantage
that the floor panels 1 can be disassembled again. The
fact that this sloping portion is situated in the further
extending portion of the lower lip 23-43 additionally to
this offers the advantage that no deformations can occur

15 during coupling which manifest themselves up to the top
layer.

According to a preferred characteristic of the invention,
the aforementioned portion, i.e. the contact surface 39
20 or 73, preferably extends in such a manner that <the
distance up to the upper edge 16 diminishes from below in
upward direction, in other words, such that, as
represented in figure 22, the distance X2 is smaller than
the distance Xl. This is also the case in figure 7.
25
Still preferably, this portion only starts at a clear
distance E1 from the upper lip 42.

It is obvious that the coupling parts 22 to 25 can also
30 be realized by means of said milling process.

According to a particular characteristic of the
invention, the floor panels 1 are treated at their sides
2-3 and/or 26-27 with a surface densifying agent, more
35 particularly a surface hardening agent, which preferably
is chosen from the following series of products:



1. Floor covering, consisting of hard floor panels conprising a wood-based
core, which panels (1) are intended to be laid to provide an upwardly
facing, flat surface lying in a first horizontal plane and a downwardly
facing, substantially flat surface lying in a second horizontal plane,
said hard flogyogqgr.)%l‘s bei ng provided, at |east at the edgesCIFEPSWE3006
opposite sides (2- 26-27), with coupling parts (4-5, 28-29) forned in
one piece with said wood- based core and cooperating with each other,
substantially in the formof a tongue (9-31) and a groove ( 10-32), said
groove being at least partially delinited bg7an upper lip (22-42)

termnating at a vertical plane and a |ower |i ,23-4? nd saj d tongue
having a tongue ARESBIRLLONNAIRTEr omRIE % i P9 rdl jlq.ﬁg'fe Sai d
vertical plane whesstis d qidrgl papraefines reell simdlarn the lower lip

(2343) is elastically bendable and extends beyond the upper lip (22-42);

the coupling parts are provided with integrated pechanical | ocking neans
(6) made in  onel®i cEEOYFe h 2% d SUSPe ERIPREIGRAL BRe b?iﬁ‘f%eg%%&ref’ of

two coupl ed fgd oorgeReRaticaliy. Thiis dridatmend: wandiba | perficormede ovelrattd
edge and parallel _t u | de, of e | gdaf Loqr nehs;

said integrated n‘é%ﬁ%#}%eal Q‘?"gfi:%%goﬁe%%és] ggﬁggi 2e30r??lt gro%g Egngra only
protrusi on (33) overon ¥elowefingdf aceoxtinngi Nereofonguorsajerample,

protrusion extendapglakivebst ther sinddcesiayrthe tondifd b verid it taove
i nwardly in coupl ]«?g condition and having a contact surface (38, 74) and
on the other hand*a°recess (36) in the lower lip for accommodating said
protrusion, »aid recess having a contact surface (39, 73) cooperating

\(Nigh \Miaiﬁ Cong agtmﬁgr %&&atﬁgnﬁaivﬂth a sszfmwaimmhgt hgént offexs) in ne
L ich is define aid contagt s on t]
other is incli nedcmﬁx?éﬁ?)‘éc‘ff{}baé%ﬂ ﬁaﬁ-&%@&‘@gggpﬁggggﬁ, L6 " adva it ai d

contact surface (88at73inofvarieusowapects ibettrnt couplingafeataresalaxein
the portion of g%)b&sihe&?r As M (i 8Kt erdkNT iy adshpligguaRartd i #-5 and

said protrusion ( ,, recess. (36).and, el asti I d e I p
(23-43) are 15 épflefﬁé'eé%t'égpg’?}ht?rj 5Fﬁyngh§${'sélhgsga%g{iss%g%@é?%t i R9°T hem
with respect to ed¢h theerflopm panelsubkt &N aehgagednAng ofipafsenbled
- 31 - 9. FloQgpeateahpy Espeeiding ihothel dadelthat for tMwMresierszed
in that the coupling parts (4-5 P ' .

us% is made of HDF, MDF or similiar, by means of this

treatment such a better guality of surface condition is

20 obtained, that no abrasion of material occurs  during

engaging, respectively during disassembling.

This treatment also offers the advantage that, at least

in the case of a surface hardening, the aforementioned
25 elastic tensioning effect is enhanced.

The present invention is in no way limited to the forms
of embodiment described by way of example and represented
in the figures, however, can such floor covering and the

30 pertaining floor panels 1 be realized in various forms
and dimensions without leaving the scope of the
invention.

For example, the various characteristics which are
35 described by means of the represented forms of
embodiment, may be combined with each other or not.



28-29) provide in an interlocking, allowing to couple the panels free from

play in respect to each other, according to all directions in the
plane which is situated perpendicular to the aforenentioned edges. 10.
Fl oor covering according to claiml, characterized in that the

l'ocki ng meags fQdesgr € constructed such that upon exerting peygipefigshgee On top
of a panel ?@3 near by the edge which is provided with the tongue (9-31),

t hese | ocking nmeans (6) tend to press the floor panels (1) towards each

ot her. 11. Floor covering according to claim1l1, characterized in that
there is a space (S, 81) between said pro2®usion and a portion of said

lower lip (43),_sai.d space being located at the_ | ower side of said

pr ot rusi on. f??ﬂ¥¥%ﬁygr80verﬁ afBBP Wﬁﬁgﬁ) cPSi mepupling  elements
characteri zed idegsdritbddotbefors acan sbef appdied2atd, the 3BeRGer Zfagd3as are
inclined and ydyQveg agoghgsgﬁggéﬁg sidy! i nations. 13. Floor covering
according to claimi1l, ' characterized in that at |east one of the
contact surfaces (73-74) consists of an inclined flat surface
preceded by a rounding (80-79) at the outer end of said inclined surface.
14. Floor covering according to claim1, characterized in that the
coupling parts (4-5, 28-29) are provided with neans, which are forned
by the aforenentioned |ocking nmeans (6), which, in the engaged condition
of two or nore of such floor panels (1) exert a tension force upon each

ot her which forces the floor panels (1) towards each other.

- 32 - 15. Fl oor covering according to claim 14, characterized in that at
| east one of the coupling parts (5) has an el astically bendabl e portion
which, in the engaged condition, is at |least partially bent and in this
manner provides the aforenentioned tension force.



16. Floor covering according to claim 15, characteri

el astically bendabl e portion consists of a I I p (43) \mmm"i“"mall'ﬁmll ovver
side of the aforenentioned groove (10). *CoverLngu

to claim15, characterized in that the bendabl e portlon IS provi ded W|th
a contact surf 733 73) Which inwardly slopes downward. PEY/EPYI630d6 '
covering according to claiml, characterized in that the
coupling parts (4-5, 28-29) have such a shape that tw subsequent fl oor
panels ([err]) can be engaged into each other exclusively b TfﬂBGB)-IEE'TQ-lAS BEEN
toget her and/or turning, whereby each subsedfent fl oor pangl (1)g Epm
inserted | ateral I ipto the preV| ous. 19. Floor coveri e A1
claim1l, ﬁé’f"ﬁéterl zed in that the difference (E) betvveen the

upper and lower |Lpof the |ips (22-23, 42-43) which border the

af orenenti oned groove (10, 32) nmeasured in the plane of the floor panel

(1) and perpendicyl ar o t he ltudinal,djrecti of . the oove (10 32)
is smaller than ofe™tif °Fh€°f’8f' gth?BRﬁ%%é{“?F‘)" g?afqu}?&')

20. Floor coweri whichgcatdleapt tat tHeniedges of two oppbsli.aet sldéed(z-FB ,t hat

the total thlm?nknegg -2%), Obire®3viAbal R th cgguﬂg_ama] 1‘;a’ll])é.1 Aagge Lagn or

equal to 5 coVerln

according to clai FPpperating Wh{:%raﬁ?%rf’f%ﬁr' ﬁ“bﬁ%ﬁt“cm in okhe l's

(1) consist of el ofigat tdngaeef9-33)d andat, grdooveatlo-a2 jt,heharheteri ved Not
si des 2-3), ar, r W';Ia!}ttsh I eJgRNYg40 o |
(4-5). ( 22) Fl o%}h&\g’re?n‘%uﬁgggdl ng toe(‘ta.f",O ) %nﬁy%i&& R &P

characteri zedi n &R5LIFAESE RRFNANIGRLS Loeking means:  (fgwWhdichopreyent cthad
that, on all four drideing2-apart of two coupled floor panels into a

direction (R) perpendicular to the related edges (2-3,
26~27) and parallel to the underside (7) of the coupled
floor panels (1).

15
2.~ Floor covering according to claim 1, characterized in
that the coupling parts (4-5, 28-29) are provided with
means, which are formed more particularly by the
aforementioned locking means (6), which, in the engaged

20 condition of two or more of such floor panels (1) exert a
tension force upon each other which forces the floor
panels (1) towards each other.

3.- Floor covering according to claim 2, characterized in
25 that at least one of the coupling paxrts (5) has an

elastically bendable portion which, in the engaged
condition, is at least partially bent and in this manner
provides the aforementioned tension force.

30 4.- Floor covering according to claim 3, characterized in
that the elastically bendable portion consists of a lip,

preferably the lip (43) limiting the lower side of the
aforementioned groove (10).

35 5.~ .Floor covering according to claim 3 or 4,
characterized in that the bendable portion is provided
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26-27), two by two, they are provided ' nt i

parts (4-5-28-29). 23. Fl oor coVe“!MH“&mﬂM&Eﬂecl aj TllS. SHEET HAS BEEN
characterized in that the coupling pa - » 28-2P) of REPLAGEt
two opposite sides (2-3, 26-27) are realized in such a nam ttrat—the

fl oor panel an be engaged by nmeans of shifting thenpépyes ach

ot her as vveﬁéé'é"g‘ means of a turning novenent, whereby, rrl’duri r'm'g’&{"ﬁe
engagenent by neans of the turning novenent, a bending can occur in the
coupling parts (4-5 en/of 28-29),  which bending is | ess pronounced, if not
non-exi stent, in conparison to the bendi#® which occurs when the floor
panels (1). are gngaged b ans of shiftin hem t qQwar, ds ch qt her.

24. Fl oor cover¥ a%co?%‘%/"??d’ osﬁrg?ﬁ?l,(3gﬁ§?§ct % dlpﬂafﬁgl’ sg‘ﬂ? S

| ocki ng means odownwaxel.a protrusion at the | ower side of the tongue
(9-31) and in that the |l ower side of the aforenentioned protrusion is
bordered by at | east two portions (50-51, 75-76), respectively a portion
(50-75) with a &tToEyOPRcICPNGFiRG acHREILBTnFOr ANY hel| 4. REVFIENT and a
"portion (5% 76)chdins 2 charmiteriized iimt tivat wbhehcoapliéng tpagtengagarent of

the coupling Pgléi)s( %’na) t1d°! f8cking means (6) are realized in one
- 34 - . ... Fl.oor coverl accor di n& {0 clarma,
characterized thigce vitdoEhei AErpaf8l Q& -the fJoor panels (1) 29) are
provi ded with | ocking el enents (33-34-46-47) allowing a
snap-t oget her cgn_neg,t‘li on 2

. . Fl oor .cqQverin accordin
to claim1, 08" coveripg, ansoraifsy, to 4| gty b | Blerdiilla) f
provi ded 10  claimsy¢charagtieniged dmeishat(thesfleersq9veping furthexm| i zed
in SH6Ws AtHENPE11dwialg Idudinagesh bEnehakactbiideics dafhated

indersi de (70 ofi¢ EoTEbine FAnEE, thrBiiefadp ol Sgckify means (g aze

27. Floor coverreglizedr dnngneo plegen with ckheacaxe z(8) of the floor

panels (1); that the coupling parts (4-5, 28-29) have

15 such a shape that two subseguent floor panels (1) can be

engaged into each other exclusively by snapping together

and/or turning, whereby each subsequent floor panel (1)

can be inserted laterally into the previous; that the

coupling parts (4-5, 28-29) provide in an interlocking,

20 free from play, according to all directions in the plane

which is situated perpendicular to the aforementioned

edges; that the possible difference (E) between the upper

and lower lip of the lips (22-23, 42-43) which border the

aforementioned groove (10, 32), measured in the plane of

25 the floor panel (1) and perpendicular to the longitudinal

direction of the groove (10, 32), is smaller than one

time the total thickness (F) of the floor panel (1); that

the total thickness (F) of each related floor panel (1)

is larger than or egual to 5 mm; and that the basic

30 material of the floor panels (1), of which the

aforementioned core (8) and the locking means (6) are

formed, consists of a ground product which, by means of a

binding agent or by means of melting together, is

composed to a single compound, and/or of a product on the

35 basis of synthetic material and/or of a chip board with
fine chips.
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in that the |ocking neans (6), anongsé “ d by
| ocking el enments (34) which are conpl et %ﬂgﬂlg &mﬁm&&ﬂﬁe ¢
of the lower lip (23-43) which extends " OMIS%?-'EET. ..SBEEM

(22-42), whereby the | owernost point (07) of engagenent of i{ihe IBE@r

el enents (34) iqdenamsed underneath the top |ayer of the fIOO@cﬁmmg)

whi ch carries the rel ated tongue (9).

Fl oor covering according to claima1l, char act eri zed
in that the |l ower side of the tongue. (9) is provided with a
curvature (77). 29. Fl oor &dvering according to claim 28,
characterized in sai d cyrvature 73’; ext ends about
the conplete or 8.~ Floor °°"§§H‘§’f’arﬁ‘f‘%ﬂrl#“80rﬁﬂ eBBY| &yt o1 afekeIing on
of the tongue claims, ch@Pacteridedti imdehat htheippesid i patePial?)of the

characterized int i curvature

(9) to be freely i feERt €8 i AMNRiRESyPSH F(mr‘i)y"‘héﬁ??s lqgard, whereby the 5
t ur ni ng novenest amupmihgepamr(ee@e(-m)) ahd! thef loeking means (6) are

panel (1) having t o) 31. Fl oor covering
according to cl gsrlﬁﬂ&a g"l%ract é‘rll 8ard'that there is a curvature (78) at

the upper side of the lower lip (23-43) which fornms a
gui dance when turnigng tR¥odr aEdvertiig Saéddrdﬂﬁgo wcanyt R - the aforegoing

- 35 - 32. Floor in Ler)
I n that dust chanbe(rigxgé s?cm'?‘gé&{e?fr}%g 8%‘ are I’OVI decflt?otrwegﬁ;'gi
of the engaged0f| oGonsift| Of( slopaptadapanels carddthakerat| }eﬁ%ﬁvaﬁ\%lsﬂé%m

other. 33. Fl oorlonqatﬁaiﬂﬂl adqesdi (2~3),0 tnégu rire provided with the

characterized in that thﬁé “g‘f":f thg g % 4 -31) and/of the | ower

lip (43) are such STEPRRIPT %’fg ah ‘coupl ed by laterally

novi ng them towards each other, starting froma nutual position in which

the floor panels (1}).-atr1obe &%&Qiﬁ@ REcE AN Cbo by COAPLRE ebVaine PRr€d ed

from each Ot hig ?;4 chargggerfgevéa” rx]'sg t%ggorgﬁgg 1:'Jt.oox:'cI a'n@ls (1) are
rectangular or square and that, on all four sides (2-3-
26-27), more particularly two by two, they are provided
with the aforementioned coupling parts (4-5-28-29).

30. Fl oor Coveﬁuagsa heidi qgh tg iﬁl\{% Zﬁord%e the material of the

20 11.~ Floor covering according to any of the aforegoing
claims, characterized in that the coupling parts (4-5
and/or 28-29) of at least two opposite sides (2-3, 26-27)
are realized in such a manner that the floor panels (1)
can be engaged by means of shifting them towards each

25 other as well as by means of a turning movement, whereby,
during the engagement by means of the turning movement, a
bending occurs in the coupling parts (4-5 en/of 28-29),
which bending is less pronounced, if not non-existent, in
comparison to the bending which occurs when the floor

30 panels (1) are engaged by means of shifting them towards
each other.

12.~ Floor covering according to any of the aforegoing
claims, characterized in that the locking means (6)
35 substantially consist of a locking element (11-33-46) in
the form of a protrusion, provided at the lower side (12)
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characterized in that the floor panel api ng ,of the tongue
(9-31) which is such that the upper lﬂjﬂg \“Emmm“mﬂue (19)Y BHISSSHEETVWASIBEEN
the first contact with the upper econes gituated undeREpmcﬂmwer
side of this upper lip (42) when the fl oor panels (1) are 'shrfted—towards

each ot her. 35. Fl oor covering according to clai nedrmEpry7/03006
characteri zéYP?'W"Wat the lower lip (43) at the free extremty thereof is

provided with a ranp surface (41-83), said ranp surface (41-83) allow ng
that a first floor panel (1), when pushing it laterally over the floor

to a second floor panel (1), is guided o82r the free end of the lower lip
(43). 36. Fl oor coverin accordin claim1l,

characterized ¢ ?Pﬁutqngﬁhégengédenéﬁﬁ Gl&@EK%Bﬁ elempnt t (33 vh-<di)d

Eont act surf acesrieid- i13) tlibeﬂ.epeﬂtﬁh'f %mer@%éUM@Ls%eC%@t ke E)8i4)nt
etween two co r n sect.l o
at the Iocatéjlg‘%&g? 41&)3 "t (%:9% 3,4 %'%3\,\?3( oo? %é%%%w?rl Wall (814) I}
- 36 - tire groous (Hb'\?@r)l.ng-n dheoftitmy oft & XeCess 1(36) and/or

characterigzed apwirdt diebdtédoParRanghick lisandmitedP By €d Wi tdbdz@nt act
surfaces (85-&?%j formed by the upper side of the tongue (9-31)
and t he upper la of the groove (10) which, over the | argest portion

of their length, run parallel to the pl ane which is defined by the
floor panels (33.- Floor Ec%ve‘i! &%&almz escemmgﬁo &hefﬂaéi rized

O 2ot KBk, Hbg L 0HeE, stfa g1 48k 3¥Sepeheionea prbbision oy "
coveri ng 1Gccoidi rprndered| Hhyn &t least two portibmsadi5d-i52d 7H-2d)3t t he
lower lip (23- f‘3§pé§t1vely a portion (50-75) with a strong in8Pifafidi ble
than the prg lding pfér the)locking effect, and a portion (51-76)

with a weaker inclination which renders the engagement of

the coupling parts (4-5) easier.

15
14.- Floor covering according to any of the aforegoing
claims, characterized that the coupling parts (4~-5, 28-
29) are provided with locking elements (33-34-46-47)
allowing a snap-together connection.

20

15.~ Floor covering according to claim 4 or 14,
characterized in that the locking means (6) are provided
with locking elements (33-34-46-47) which are realized in
such a manner that the tangent line (L) which is defined

25 by the contact surfaces, forms an angle (A) with the
underside (7) of the floor panels which is 30 to 70
degrees.

16.- Floor covering according to any of the aforegoing
30 clains, characterized in that the coupling parts (4-5-28-

29) are realized in the shape of a tongue (9-31) and a

groove (10-32) and that the lip (23-43) bordering the

lower side of the groove (11-32) extends beyond the lip

(22-42) bordering the upper side of the groove (10-32).
35

17.~ Floor covering according to claim 16, characterized
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40. Floor covering according to clai m

acterized in
that the underside of the upper wugml!ml Illng!ﬂwl de'ﬂ-HsASHEEa.' HAS BEEN
chanfer (24-45). 41. Fl oor cove -_

C aREPﬂACED
characterized in that the contact surfaces (39-73) r'e-tocated—en
radii (R1-R2) @ouiaseslshe upper edges (15- 16) the dlfmeﬁthen
these radii (Rl-R2) being zero or not larger than 2 mm 42.
Fl oor covering according to claima1l, characterized in that
the bottom side of the groove . (10) and/or the |l ower side (12) of
the tongue (9) shows a portion havi3ﬁ‘ curvature and/or being

located on a cuiyaye vl Yacidng! adhts ggl am .fﬁw%&k.e%gy 2B £l ¢

havi ng™ a cent er ciTe
(Cl, respectivel ybm}OQJhiM\ W WBEH th%llil%e (Rated énnﬁlarmqrhe

upper edge (15- 166f0i:hbhﬂoﬂaﬂe|lib1)(23-43) whE8HAC 8kBehlds beyond the upper

- 38 - 49. Fl oo cov accordin ri zed i.n th.at t he
tongue (9-3 1) anéi ggg/é f‘?ﬁes ﬁ%ﬁ%‘éiﬁrggfo’f]i‘?% ﬁ%ﬁ?‘f}set %’dlft:ed
by milling. 550. (WmorO%omﬁggmantomlf ngtheo dbgkingo, ekﬂmrmst e(ngd nsn

that the tongue (Qoé&);eanﬁnaaenampvaxé 1og 21 apéy Coft %@ffi&m raf
produced by neans of m I N ers hgw ng a di apet er which at east 20
times |arger thanVBheR tﬂ?ﬁ%@sg&ﬁf"&fi efctPRIYE {Ehel s (1). 51. Floor
covering according to claim49, characterized in that the edges of the
panel s have a profgle W@usbrcaeobérm '%é&l—éﬂﬁ ml:!ol ' Bsailﬁt'i)@s or 172
Fl oor coverlng accordlng gz%l %% act e{ll £ in that the lower 11p
has an incli+®d pGPAFBAR-ES ) ¥%h 8n8§ P %UB?FES nbhmel R e
di stance (X1-X2) of thet fiellmpag extge:he combination of two or more of the
following features:
- a curvature (77) at the lower side of the tongue
{9) and/or a curvature (70) at the lip (43) which
‘15 form ‘a guidance when turning two floor panels (1)
into each other;
- roundings (79-80) at the edges of the locking
elements (33-34);
-~ dust chambers or similar (21-44-81) between all
20 sides of the engaged floor panels (1) which are
directed laterally towards each other;
~ a shaping of the tongue (9) which is such that the
upper side of the tongue (9) already with the first
contact becomes situated under the lower side of the
25 upper lip (42) when the floor panels (1) are shifted
towards each other at the same level:;
- a ramp surface (41~83), formed at the free
extremity of the lower lip (43):
- in the engagement direction only one substantial
30 contact point which is formed by a section (84) at
the location of the top side of the floor panels (1):
- contact surfaces (85~86), more particularly abut-
ment surfaces, formed by the upper side of the tongue
(9) and the upper side of the groove (10) which, over
35 the largest portion of their length, run parallel to
the plane which is defined by the floor panels (1).
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(16) of the floor panel (1) dimnishe pwar

53. Floor covering according to clai rrn! WI tﬁﬂg Shﬁg WAQ)QFEN
panels (1) are realized as | am nated n the 85 PU\Q@) one |
or nore |ayers, anong which a decoratlve Iayer (:55) form ng” sal d

decorative s are provided and whereby a backing | ay '

provi ded at ;{ﬁé%ﬁ'g%‘rsi de (7). 54. Fl oor covering accord?ﬁ'g&?%)og‘*ogi m 1,
characterized in that the coupling parts at their surface, in other words,
the edges of the floor panels (1), are treated with a surface densifying

agent . - 39 34 55. Floor covering

according to claiml characterized in that the floor panels
(1) are conh@creflopregovering| gecording tehany (9 ythe afopegoing

di sassenbl ed anglhems £-clierhcterizedSén tha®othdaAwwer Qig qazlsl-awgwﬁléﬂ oor

covering accordi f d
for manufactur F‘ﬁg‘“ tﬁ?l g el?pan o“é %@5 g}':oer glor) 'bé’d‘teﬂ SCP%Y?H‘g
characteri zed i the uppexhzkin héﬂﬁﬁglie Q'!P‘Bl)‘—handpskiggom!%‘»ld@Z)ars

realized s Ebrm&eaﬂ&t Qfeast 6E! 14 n@orhﬁaﬁesﬁhi&!hthlnw'ﬂrallyea§iopéé"’0
subsequent m II

eSa D b I|n cutter
(63- 64- 65- 66- 67° %ﬂgégé \d géjrs por, % g 8‘% deast, partialyy (is oy
angles in respeépcil&edhdnr eﬁ’-l'eﬁ emlﬂf-m %nthe lower( [ekp]f23~-43) whid@s.

Met hod accor di ngxtends ab&ydra m@mgerlggd(iﬂ.gmt during each of
the aforenentioned mlling cycles each time substantially the final
shape of one flank (71-72),

10 20.~ Floor covering according to claim 19, characterized
in that the aforementioned portion (39~73) extends in
such a manner that the distance (X1-X2) up to the upper
edge (16) of the floor panel (1) diminishes from below in
upward direction.

15
21.- Ploor covering according to any of the aforegoing
claims, characterized in that the floor panels (1) are
realized as laminated flooring, whereby on the core (8)
one or more layers, among which a decorative layer (55),

20 are provided and whereby a backing layer (58) is provided
at the underside (7).

22.- Floor covering according to any of the aforegoing
claims, characterized in that the coupling parts at their

25 surface, in other words, the edges of the floor panels
{1), are treated with a surface densifying agent, more
particularly, a surface hardening agent.

23.- Floor covering according to any of the aforegoing

30 claims, characterized in that the floor panels (1) are
connected free of glue, such that <they can be
disassembled and be re-used.

24.~ Floor panel for realizing a floor covering according
35 to any of the claims 1 to 23.
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ei ther of the tongue or of the groove, W
according to claim 57, char act Immmllmmm"l"l]at fio § T HAS BEEN

af orementi oned two m |l i ng cycles millinge t w®cutters REPLACED '
(63-64-65-66-67-68-69-70) are applied which extend outside the

groove (10-32)wootigmamectively the tongue (-9-31), and BODEPIIGAN0Et e S
(G whi ch are at | east times larger than the thickness (F)
of the floor panels (1). 60. Method according to claim
57, characterized in that at-.all fo sides of the floor panel (1)
a proflle I's provided and that the fl oor panesls (1) are displaced

according to twys nermoaul %rrmmsﬁsfléét&mfgw)of WHLBRY SﬁﬁgﬂS ONgg Of

t he novenents rofiles at fwQ opposite ed 9 are provi
wher eas sﬁ’ép g dphapy n%‘f/e‘?@ntprﬁﬁ'éPPFeE ajms o hArgckerizedein
smal | gdges. that the tongue (9-31) and/or groove (10-32) is realized

by means of a milling process with at 1least two

5 subsequent milling cycles by means of milling cutters
(63~64-65-66~67-68-69~70) which are positioned in
different angles in respect to the related floor panel
(1).

10 26.- Method according to claim 25, characterized in that
during each of the aforementioned milling cycles each
time substantially the final shape of one flank (71-72),
either of the tongue or of the groove, is realized.

15 27.~- Method according to claim 25 or 26, characterized in
that for the aforementioned two milling cycles milling
cutters (63-64-65-66-67-68-69~-70) are applied which
extend outside the groove (10-32), respectively the
tongue (9-31), and more particularly show diameters (G)

20 which are at least 5 times larger than the thickness (F)
of the floor panels (1), and preferably even at least 20
times larger than the thickness (F) of the floor panels
(1).

'25 28.— Method according to any of the claims 25 to 27,
characterized in that at all four sides of the floor
panel (1) a profile is provided and that the floor panels
(1) are displaced according to two perpendicular
movements (Vi-V2), whereby during one of the movements

30 profiles at two opposite edges are provided, whereas
during the other movement profiles are provided at the
snall edges.
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