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OF FLOOR PANELS W TH A FLEXI BLE BRI STLE TONGUE Area
w@booovesnd i on The invention generally rel at es POT/SE®06/001218

field of floor panels with nechanical |ocking systens

with a flexible and 5 displaceabl e tongue. The

invention also relates to a partly bendabl e tongue for

a building panel with such a nechanical | ocking
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tongue for a floor panel BRESEEIONGYEf| oor panels
mechanically joined to preferably a floating fl oor.
However, the invention is as well applicable to
building panels in general. Mre particularly
invention relates to the type of nechanically | ocking

systenE conprising . a 15 flexible or partly flexible
tongue—fa?ﬁdgg@ffé}%&%eabl e tongue, in order to
facilitahe therdtishabémdraonyofeldbals! dh NGheP2NEIS A floor

fl oor I this, type.i resented in )
vwzooﬁ%%%g‘gi,thmﬁ‘uegﬁa%csa&l JeBty FYBEP DATER iftlFxaPhe and
| ocki rispyeceablcorpnyss nFha imckitignedenertlates to a
coopergticiy pddddbia LQat"g.0r or Aorizontal

| ocki n%% a%d a afl exi bl eet o%gu&g%\élgggg?gatplaﬁaiijt% guch a

t onguéGHeBYerl foFkingakishgmi n a vertical direction.

The flexible tongue bends in the horizontal plane

duri nacsonewid off ohe theehtost 25 panel s and nmakes it
possi bl g tQ. ] t els.b vertical folding or .
solely by g%ﬁi?%g%k' gtmgﬁjg.reﬁy}: ryL“:)\C/Je‘fei i"GAPF ’oltﬁ’ien@gv?%tlon
nmetht @nesEmEct itoRges fokir eef rmrebsne Wherdeaasdi rost £ansk

Secon%aﬁémglm&rh%nheaﬂycggﬂg&ﬁ ed, Egé%&a%ly a floating floor.

However, the invention is as well applicable to building

panels in general. More particularly invention relates to
the type of mechanically locking systems comprising a

IS flexible or partly flexible tongue and/or displaceable
tongue, in order to facilitate the installation of

building panels

A floor panel of this type is presented in

WO2006/043893, which discloses a floor panel with a

20 locking system comprising a locking element cooperating
with a locking groove, for horizontal locking, and a
flexible tongue cooperating with a tongue groove, for
locking in a vertical direction. The flexible tongue bends
in the horizontal plane during connection of the floor

25 panels and makes it possible to install the panels by
vertical folding or solely by vertical movement. By
"vertical folding" is meant a connection of three panels

where a first and second panel are in a connected state



WO 2007/ 015669 PCT/ SE2006/ 001218 and where a single

angling action connects two perpendicul ar edges of a
woew7oiiesd panel, at the sane tine, to the fiP&SI/SEaN06/001218

t he second panel. Such a connection takes place for

exanpl e when a long side of the first 5 panel in a

first rowis already connected to a long side of a

second panel in a second row. The third panel, which

in thiggt \%‘Pféré Y E@iﬁ&fef ed &&?%éi&@hdéd?&egééleé is then
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di sadvant age of such odi nment
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pasel sedgeaasashowhing b Qi pidan _e@_@_;fe' 0k tiR71984 SOME s
Ternms In the fol%omnn text, the_visible surface of
the "RETHITEE PF 0o %8 S 1S E8fTEEY Froft faekical
whi | e lbbei®0 opposite side of the floor panel, facing
the sub floor, is

Similar floor panels are further described in
W02003/016654, which discloses locking system comprising a
20 tongue with a flexible tab. The tongue is extending and
bending essentially in a vertical direction and the tip of
the tab cooperates with a tongue groove for vertical
locking. The flexible tab is directed upwards and located
on the folding panel. The major disadvantage of such an
25 embodiment is that the flexible tab must be displaced

inwards by a sharp panel edge as shown in figure 17a

Definition of Some Terms

In the following text, the visible surface of the
installed floor panel is called "front face", while the
30 opposite side of the floor panel, facing the sub floor, is
called "rear face". The edge between the front and rear

face is called “joint edge”. By "horizontal plane" is



called "rear face". The edge between the front and

rear face is called "joint edge". By "horizontal
w@l@nmisess 2 WO 2007/ 015669 PCT/ SE2006/ 001218 POESR1006001218

pl ane, which extends parallel to the outer part of

the surface |ayer. Immedi ately juxtaposed upper parts

of two adjacent joint edges of two j oi ned floor

panel s together define a "vertical plane"

per pengdégit ar piond, handehlxit2ant 3ha2hane. t Pnel Sutly' o3kt of
"1 ocKki _s%ﬁtem' are meant co acting connecting
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condi n@ﬂfwophaglpzj{aﬂg By "integrated with" neans
formed in one piece with the panel or factory

connect e t"goihie oﬁaﬂﬁécklﬁﬁ Qy sddn@x bbb Qnéa%@glég'adiﬁng
nmeant a separate tongu 15 has a |l ength
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"anglin is neant a connection that occurs by a
tur ni MG SBEEoh, " FAY R hoarf 3stgay aforeRahed tscthes
bet weesariewo parts that are being connected, or
di sconnected. Wen angling relates to connection of

two 25 fBlonr"ﬂ%leDJsie 1! f%u@ngysl. Hea P éogé a%ggs tDonacg which
with the per parts of joint egge "eas Pt

belhg has @ c ML diF ¢4 i0Rc AL dhe Iﬂwntngdats s which is
part O'icortnh]ﬁg a part of the vertical locking system and could be

displaced horizontally during locking. The tongue could
for example be bendable or have a flexible and resilient
part in such a way that it can bend along its length and

20 spring back to its initial position.

By "angling” is meant a connection that occurs by a
turning motion, during which an angular change occurs
between two parts that are being connected, or
disconnected. When angling relates to connection of two

25 floor panels, the angular motion takes place with the
upper parts of joint edges at least partly being in
contact with each other, during at least part of the

motion.

Summary of the Invention

30 The present invention aims a set of floor panel or a

floating flooring and tongue for a floor panel, which



notion. Summary of the Invention 30 The present
invention ains a set of floor panel or a floating

wo b@oniseee and tongue for a floor panel, which PGI/¥¥2006/001218
2007/ 015669 PCT/ SE2006/ 001218 provi des for new
enbodi nents according to different aspects offering
respective advantages. Useful areas for the invention
are floor panels of any shape and material e.g.

| am n%&@v;.éf&o@or%w NBBEE s §Ec95]1%1n@ %C&rf(}legg fo a

first object, the invention provides tor a set
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at twenadj et ofdges fabod ddest dNthry S8R GndPAREinial
vvhereby t he 1. ocKki nqﬁd%stem is configured to connect a
first SpaAnet®td2hCstia Pairel"sPfct F K&PMSontal and 10

vertical plane. The |ocking systemis provided, in
order Pecdzddnpi tat®e fimetigisiealt) athodnvantipmprovides for

di spl acgabl s r9BEHGardeds tQfHLiBInG M WRENYSIdd169! 10cking
pl ane. The tongue iI's, displaceable in a displacenent

gr oovEYPReR Rt &HP e BrRCERE edcﬂ‘est RE 3 I1TJGFtpaRfEISs S8RPd s
conf i guned, tmlee:»eapetnm &o\ﬂkirh; 3ydBerh Qrsguengmméa t& ddidect
ot her of saE 9or pane S. AfiLst ton edge. o ttzie

t ongué co“f‘r%rlp?élg © P 58P WS BN b &S PRt asFOnE
ethendlenglcwseﬂ;tanal |Thei otkiggheyszantial ppéained, aml order
bendahbesl e oni2 anLel, flane, A 8eeonfdianda ot orgue

of the tongue, e connecte stat e extends
out Si éértW@%pF%%ﬁFr@#@évéla%s The BoxEet ital |y

strai ghtpDidenh1ed0e Ovekprastant qaldwe thechakige or one
Iength of. the tongue. As the floor panel accordi

ng
the fi Fs’fh’bbﬁl&?F %nellﬁean‘i‘l ri‘\FeﬁPPEW‘irsedpFB\ﬁ%’é’&rWF? H’%h a
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an esﬁgﬂéiégéeyo§t€ﬁg %%%gggtcomprlses at least two bendable
protrusions extending essentially in the horizontal plane
and bendable in the horizontal plane. A second long edge
of the tongue, which in the connected state extends
20 outside the displacement groove, has an essentially
straight outer edge over substantially the whole length of
the tongue.

As the floor panel according to the first object of the

invention is provided with a displaceable tongue with

25 Dbendable protrusions and an essentially straight outer
edge this offers several advantages. A first advantage
consists in that the floor panels are locked in the
vertical direction along substantially the whole length of
the tongue. A second advantage is that it is possible to

30 mould the tongues in one part in e.g. plastic material and
if desired to cut them up in shorter tongues, which all

have essentially the same properties. The same moulding



edge this offers several advantages. A first advantage
consists in that the floor panels are |ocked in the

waQ eqoziocswbo di rection al ong substantially the whpCESE2006/001218
l ength of the tongue. A second advantage is that it
is possible to 30 nould the tongues in one part in
e.g. plastic material and if desired to cut them up

in shorter tongues, which all have essentially t he
same praperti.es,. T | di 1 9
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Especiakhyrddte dhsplrRCepBRing rs%%lsg@m@eramlgttlaeumt could
| ocki ng strength }ger dlength unit could be achieved. A
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protrusi ons pr e cOnst ace
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di spl acenent resistance over the |ength of the tongue

is déSerenela ave ainfitghleahdive VBEE] Lohelrdplad cpandnt
ang tiagspﬁﬁf&mtpm_stmﬁ@ dhe tab dld@@raﬁl of NiHel @bﬁ%ile is
contact the tongue _in the seco LS. provi ded.
The. prELEHofL S P PEOVSTT QRS Sl SRbRanEd the
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ment i éc%];el gb%lvtecxg cfsoéllé g%mes lgmp ow%%%apﬁﬁdg% ’é);’f lons

t onguerbedessisingd wo taHéOWengtHiadﬁﬁm%@ft iwi, 2 e tor awe,w

of15 t Ri;S bW shaped dgngue is that due to the shape,
there is 20 no | ocking at the end of the tongue. One

enbodi n IS shown that provides Iockln
whol e | WI PPt 7 ft gﬁfjttytpr?atlst%nnoé”lﬁlef]éon?]fog{ag&@&fg%
t wo Cemnmemmmﬁnparabpqé38gnd discloses a bow shaped flexible

tongue bendable in the length direction. The drawback of
this bow shaped tongue is that due to the shape, there is

20 no locking at the end of the tongue. One embodiment is
shown that provides locking along the whole length (fig
7f), but that tongue consists of two connected parts (38,
39). It is also important that the tongue easily springs
back after being displaced into the displacement groove

25 during installation. Therefore it is advantageously if the
part of the tongue which cooperate with the adjacent panel
is relatively stable and is provided with sliding surfaces
with an area enough to avoid that the tongue get stuck
before reaching its final position for vertical locking. A

30 sliding surface at the tip of a tab or a protrusion is

therefore not a useful solution.



39). It is also inportant that the tongue easily

springs back after being displaced into the
waoelk@plosssenent groove 25 during installation. TPeT/SEW®NE001218

it is advantageously if the part of the tongue which

cooperate with the adjacent panel is relatively

stable and is provided with sliding surfaces wth an

area enough to avoid that the tongue get stuck before

reachi nggkhstdddaak1 posidel BPoéﬂfs:L\SﬁEtéﬁaJhe' P6Kd 0 ard pow
30 slidi ngs surface at the tip of a tab or a protrusion
r

is t hsé’iaQ PIIEIANULE §F S LR NSO \ABE 2BOTIF1 5669
PCT/ SE20064500H258 1 a ABAREAGRO YSing 1 s t Hre peabif g i@nsnof

t he tggr}%%gugl{e bow shaped, providing an essentially
const Ht°arm  duri ng installation of the panels
and bending of the protrusions. 5 Preferably, the
torgue ESRPPIAEY athedesguatcampehseprotmegspormt each

resul tgridgri8idyordbit 0l S8fOFJTRl hgnoand £ohACK NG Qf
t he protrgsl on J f_the tongue is displaced too far and

t oo mi¢h® b?%eo P patES 1 effe8BI o Rel s ehigPhagpd too
t he t dlaguend staef mnol efdrkkani ®%p116ao0f the wi dth WS of
front face of the panel; in other preferred

enbodi m@@&§ef<ﬂﬁ_}rl emgl t1e9_ th her teRous ds 1P &f %{O§Q| %:halrp 90%

the range from 75%to su stantially the sane
wi @t h ARSEBE i WF otfe Trapk ofafieng Lt Eren Pegebh dro @F@%Jf

the i rwemérmu rémeadﬁ@aslt%o&he Jl%n@thocshgltelef @dsngaleblilsl di ng
panel id .taon e and

of nolﬂrgeara]?lé's Pcthel'ﬁgn?’%n@ifé“ g rrrp‘? |S§5§t ?tﬁaéégt tkf?/vcfame
protr &si bhs vatdta W reft flrong fedge of the tongue. The
protrusions are bendable in a plane parallel to the

upper sueés€sngf tbhe deeBgyERREeXERND DL R0 provides for

es ent|aII |nthek£JaraIIeI Iane Furt hernore, the
gu@' tongue for a building panel, said tongue is of an

elongated shape and made of moulded plastic. The tongue
comprises at least two protrusions at a first long edge of
the tongue. The protrusions are bendable in a plane
parallel to the upper surface of the tongue and extending
20 essentially in the parallel plane. Furthermore, the tongue
has a second long edge, which is essentially straight over

substantially the whole length of the tongue.

A first advantage consists in that the tongue provides

for locking in the vertical direction along the whole

25 length of the tongue. A second advantage is that it is
possible to mould the tongue in one part in plastic and if
desired cutting the tongue in shorter tongues, which all
have essentially the same properties. Especially the
displacement resistance and the locking strength per

30 length unit are essentially the same. A third advantage is

that the displacement resistance, due to the bending of



has a second | ong edge, which is essentially straight
over substantially the whole I ength of the tongue. A
wo poogi1smey ant age consi sts in that the tongue pPOWEER®E6/001218
for locking in the vertical direction along the whole
25 length of the tongue. A second advantage is that it
is possible to nould the tongue in one part in
plastic and if desired cutting the tongue in shorter

t onguege iﬁ@b@ﬁls@lohs i&v%sgéﬁ*@fgl' I Lye tﬁ%esgf& the whole

properties. Especially the displacenent resistance
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made fl exible with protrusions according to

princi {§F& T X he?i Bndlslpflaf:ﬁ%e‘btaﬁélsés*é%ré’e is desired
install ed by vertical folding, e.g. by the
i Nt al | Ac¢ordimet hodck edhplrdi slekclvel tive iyeetforg papyides for
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According to a third object I nvent1on provi
for &YEBEM Gt £IECRIIFERBF sedaPpPE st g ratnekhaniseapnd

| ocki @gnesy&m@&ba& ﬂﬁ@lagkﬂfée@ sesges @Bn@lédﬂeﬁt t8Nsbrfkect
second ocki ng. systemis
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i nst alrploaﬁl%nﬂ\éh%dthe gHQE caétéLBfle vfcq)cnguegl?%lracleggﬁ ngrIve
in t héoyetadkiap ph drie. V%@qa‘lﬂgﬂ;eﬂq& s Thei spharedbl e in

a d'Sﬂhgﬁfﬁgayblgﬁﬁp%ﬁthpiiE%m%gg fgoﬁgngn the edge of one
of the floor panels and is configured to cooperate with a

20 tongue groove in the other of said floor panels. At least
one long edge of the tongue, which in the connected state
extends outside the displacement groove comprises at least
two bendable protrusions extending essentially in the
horizontal plane and bendable in the horizontal plane.

25 This embodiment with displaceable and bendable protrusions
at the outer edge offers several advantages. The whole
tongue may also be displaceable. A first advantage
consists in that only a part of the tongue has to be
pressed into the displacement groove during folding and

30 this will decrease the friction force that has to be
overcome during folding. The protrusions are in one

embodiment slightly thinner than the body of the tongue. A



of the floor panels and is configured to cooperate

with a 20 tongue groove in the other of said floor
wWEaelsi66NAt | east one | ong edge of the tonguePCTREZN6/001218

in the connected state extends outside the

di spl acenent groove conprises at |eapt two bendable

protrusions extending essentially in the horizontal

pl ane and bendable in the horizontal plane. 25 This
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at the outer edge offers several advantages /
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A sec%i}g ddvant age is that the protrusions could

spring back |nde endently of each other and a nore
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of the d r
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f oS élk@tkarwg asystem benel) omgrplajﬂeir& foaipiriisially al ocking

mechaneabl . aeking, stem ababuo.adiacentc adges, of a

15 first and seco pane ere the mec cal?y
| ocki ,ﬁ)@rlzontal direction (D2) perpendlcular to the adjacent

edges and a second connector comprising, in order to
facilitate the installation, a separate tongue, preferably

20 made of a separate material than the core of the panel,
for locking in a vertical direction (D1). A part of the
tongue is flexible and bendable in the horizontal and/or
vertical plane. The locking system is configured to
connect a first panel to a second panel by angling,

25 snapping, vertical folding and vertical locking. Such a
locking system offers the advantage that the panels could
be locked in several ways and this facilitates

installation.

According to a fifth object, the invention comprises an
30 installation method to connect panels preferably floor
panels. The panels comprise short sides with a mechanical

locking system for locking the adjacent short edges



system conprising a first connector for locking in a

hori zontal direction (D2) perpendicular to the
w@djoaoewnty edges and a second connector conpriBCTEE20061001218

order to facilitate the installation, a separate

tongue, preferably 20 made of a separate material than

the core of the panel, for locking in a vertica

direction (D1). A part of the tongue is flexible and
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sides with a nechani cal Iockin% system for Iockiqg

the adj &tent™SHhBtt ¥ Ge§ E D2 0"7%’1?‘518%@ by connecting the

PCT/ SE2006/ G:b218sideer bE celd yanel d va theparaitealt dDogkieng or

conpri sing %ofrligélll@a!le.sn &ga{n arx)agl peorgl %@t 91%}}/13&” tFa& of

| ocking strip conprising 9 ocﬁlnﬁre enent and ong

silles with a&heethraicds $bukiaggd system conprising a

tongue, a groove a locking strip and a 5 | ocki ng

gr olove 1;->ha}1 cainh@wsidﬁ/gerthiaceécoaﬂdrﬁ@rﬂoz@at @Jijaldé(h;ﬁi ags by

angl i ng. The nethod c | Si e steps of: a

ot al Vi ng £ 0Eeand TS fhtak oT5] HoARSEINY ¢ he

short sides of the panels with vertical |ocking or

hori zonPhl zafeppners Weelf @3n/tthe felstichlte Prititceof cagponent,

the tqRgHe, istegl sotaoedrh)cLfornestdNFlbe §86AQYDaE OW

to _an adjacent and already installed first row b%/
adé|iﬁ§ﬁerrlng to at least one instance of said element,
device, component, means, step, etc., unless explicitly

stated otherwise.

Brief Description of the Drawings

Figs la-d illustrate a prior art locking system

20 Figs 2a-b show a prior art flexible tongue during the

locking action.

Figs 3a-b show a floor panels with a prior art

mechanical locking system on a short side.

Figs 4a-b show how short sides of two floor panels could

25 Dbe locked with vertical folding according to pkrior art.

Figs 5a-c show panels according to one embodiment of the

invention and a preferd locking method.



Al'l references to "al/an/the [el enent, device,

conponent, neans, step, etc]" are to be interpreted
wop@nioyseas 15 referring to at | east one instaneer/ok2006/001218

said el enent, device, conponent, neans, step, etc.,

unl ess explicitly stated otherw se. Brief Description

of the Drawings Figs la-d illustrate a prior art

| ocki ngFsystem-20skbgs Rl ashamla frigoesait ddeiRkets

tongug t.l Iock| ng .action. Figs 3a-b show a
f1 oor cgﬁé(:i %Mthtge Fi or”gcarf1 nmechani cal | ocki ng

systemon a short si de Figs 4a-b show how short sides
of two FHodr’Jpdnéehsvedital dipsl peedldeksdnaiesh werni cal

f0| dl BELAELRIH RGcHPIDS 3 az |
SIBnTthO one gnb%dlque{r?t %g% t?ﬁ‘?ﬁ\?gntlﬁo% i Va0W dnd a

Tki ng nethod. 9 WD 2007/ 015669
PCT/ SE2006/ 001218 Figs 6 a-c shows displ aceabl e
t onguesFigs eiabodbhemtﬂleam@ﬁﬂdh@goﬂ thhﬁrbmmtdnoef the
Fi gs the.dis eabl e tongues jn an
errbodlzﬁe lféaccoragnln?taqtlﬁ%l?ﬂve‘?ﬁctci%%lflﬂ W 1Fpodipgnts of
and aths BDreritéwnFi gs 8a-b show t he bendi ng of the
protrusion of the tongue, during installation,

aCCOfdlﬂ£b§‘Qaﬁﬁbgﬂbﬁmﬁﬂéiagﬁatl$ﬁeﬁf@ﬁe95££ghang%§d?§g or

how installation with vertical di ng or

éf’) ti B&F Gkl RGEERE FHTELe6 bherenbBHPdEmD P Lt hee

I nvenih@htilngs | Oa-d show installation with snapping
according to one enbodi nent of the invention Figs

[la-d show e diment of installation with
Eﬁgs %%a—gbghoén%nstailatlon w1t£ snapping according to

one embodiment of the invention

Figs lla-d show an embodiment of installation with

15 snapping facilitated by a flexible tongue and bending of a
locking strip

Figs 12a-d show an embodiment of installation and

disconnection of panels with angling.
Figs 13a-b show an embodiment of an installation method.

20 Figs 13 c-d show embodiments with separate materials

connected to the panel edge.
Figs l4a-c show embodiments according to the invention.
Figs 15a-b show embodiments according to the invention.

Figs l6a-e show embodiments according to the third

25 object of the invention.
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15 snapping facilitated by a flexible tongue and

bending of a locking strip Figs 12a-d show an
wendodissent of installation and di sconnecti onPOf/SE2006/001218

panel s with angling. Figs 13a-b show an enbodi nent of

an installation nethod. 20 Figs 13 c-d show

enbodi nents with separate materials connected to the

panel edge.1dH-gs shdd- anslieWeapbadk MRt 803660 ARGt By to

t he |nvent|on . Figs 15a-b show enbodi nents accordi ng

to t hEPntRMATEAR: Figs 16a-e show embodi ments

according to the third 25 object of the invention. 10

RECTI Fl EDy SHEET €Rul Eer@sbdien 29077 @he66Be invention.

PCT/ SE2006/ 001218 Fig 16f-g show enbodi nents of the

tongue §§§§”ﬂ#é1g EQow t@JaRMERNE d Uk l%le&grE§sE%ng%hlch

enbodi nrents of the the invention. a-c show

enbodFPiehE PoRPPSERT N st Esrihiaak fsfé@mkwe@é of the

appl i edvésmr-ide fourth and fifth object of the

invention. Figs 17d-e shows enbodi nent of the

i nventign. scription Enbodi s of the

Inventighgszfpéﬁrgg%%ieﬁgoﬁl??@%rgg %‘ 180V He o -

i nvention relates to 10 a set of floor panels with a
Heeat , SLS; &@@H@ngmﬂm a floor

panel , &l e@gnﬁé@tﬁfnf ketceé'mrs p%gg Sndlif 53 n?éb%%s to

to install floor panel s. prior art oor paneP

piBvi dedeini 2t féOﬁécm@?ﬁJ@awltho@mwlgys%m drrhaae,

di spl @Q@ﬁﬂ@ea@)@@g{égné& GeSChI BEGL Mahe1 15 rﬂ&al%gcgyé&m
Figs la-1d. Figure la illustrates schenatlca

crossfQEcHIWT #Prgls [Hihe Bethrdrica i8abrt! SiiRer] Sﬁﬁ?ls
edge 4a of a panel 1 and
A prior art floor panel 1, 1’ provided with a mechanical

locking system and a displaceable tongue is described with

15 reference to Figs la-1d.

Figure la illustrates schematically a cross-section of a
joint between a short side joint edge 4a of a panel 1 and

an opposite short side joint edge 4b of a second panel 17.

The front faces of the panels are essentially positioned
20 in a common horizontal plane HP, and the upper parts 21,
41 of the joint edges 4a, 4b abut against each other in a
vertical plane VP. The mechanical locking system provides
locking of the panels relative to each other in the
vertical direction DI as well as the horizontal direction
25 D2.

To provide joining of the two joint edges in the D1 and
D2 directions, the edges of the floor panel have in a

manner known per se a locking strip 6 with a locking

11
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an opposite short side joint edge 4b of a second panel

1'. The front faces of the panels are essentially
w@oemrisseed 20 in a conmon horizontal plane HRCT/SKI906/001218

the upper parts 21, 41 of the joint edges 4a, 4b abut

agai nst each other in a vertical plane VP. The

nmechani cal 1 ocking system provides | ocking of the

panels relative to each other in the vertical

di rectdieRet @S WBhE j@ﬁ.nﬁ:hgd&pr hé@@éﬂerd'rgfgfféyq t02§s the
D2. ToS@rowdeJomlngnof th ] ol nt eges In

D and StTEEP RFEdL | B Fﬁ@P"él”ch“-@§ U%U?h"’elPF g r%ﬁéVe 14 in
have itheaotim@nreinknawe, pRér&rtar| 6K M1GdSts s GnWi #4514

a | ocking,l11 ECTI FI E RULE 91) 2007/ 015669
PCT/ S@f@g% ﬁrfleF ngﬁ% Ii%f (lHOBF%l ]]t? %D $"2tge,
hereafter referred to as the "strip panel whi ch
co<§per af'Be Rk art deschagieplodeeking jsystenecatdyépes a

j oi nt s%ﬂ@ﬁat@@l@@ﬂ.b.ﬁé‘ oL rad £ Qe@Si Aae 2" &Pélﬁacement
panel ", and Lfc)row des the horizontal | ocking

pri or PPV Rethdfreef T8RP iy Pt é%%ﬁﬁ??%eéfhé Hexinie
separ abeghé 30 bhke &cmgmeeslﬁbﬁumﬁdplntmmlahdi§mlo@ae€@rhtn the

groov ne,gf. Qi nt edges.
%Ilgg £%Et{gﬁg f)oc%aes 42 gr ooav BOFEI6! ?’irtlv% EA is
I ol@at @éoﬂﬁcﬁm Odtsmea@éﬁmspgaggmelwf@rande a0. The

proj e(ﬁtrb_r]]gc’fﬁ(ffgt bQPtfcgl 19 Qf odh%mfh.@zgltﬁlét %b%?%él Ig’% IJ__,& one of

di spl acenent groove 40. projecting p

the fIt8Ri bHritt 6AGER %@PﬁﬁaﬁﬁeWéF  HeTogP ngr eyges® formed
cooperat ese Wthlrajénnguaggroove 20 forned in the

ot her joint edge. The flexible tongue 30 has a

prOtrUdhﬂgzﬁﬂ&Hb %aceggiaBO%gsrg%%gﬁguguﬁe 3r52 wlu%a

and a sliding sur thi's
f dPnedopndes #ubeyepart Blhens @ppeidy surface 32, which in

this embodiment if formed like a bevel. It has upper 33

and lower 35 tongue displacement surfaces and an inner
part 34.

The displacement groove 40 has an upper 42 and a lower
20 46 opening, which in this embodiment are rounded, a bottom
44 and upper 43 and lower 45 groove displacement surfaces,
which preferably are essentially parallel with the

horizontal plane HP.

The tongue groove 20 has a tongue-locking surface 22,

25 which cooperates with the flexible tongue 30 and locks the
joint edges in a vertical direction D1. The fold panel 1’
has a vertical locking surface 24, which is closer to the
rear face 62 than the tongue groove 20. The vertical
locking surface 24 cooperates with the strip 6 and locks

30 the joint edges in another vertical direction. The fold

panel has in this embodiment a sliding surface 23 which

12



and | ower 35 tongue displacenent surfaces and an inner

part 34. The di spl acenent groove 40 has an upper 42
waep@7alicener 20 46 opening, which in this enbpdi/aE2906/001218

are rounded, a bottom 44 and upper 43 and | ower 45

groove di spl acenment surfaces, which preferably are

essentially parallel wth the horizontal plane HP.

The tongue groove 20 has a tongue-I| ocking surface 22,

25 WhicRpeooRal ahesngVMillRikihe Jfilkexthd &tiangyes3¢aa8d32 of

| ocks the joint edges in a vertical direction DL. The

fold fafef°1%®-has a vertical |ocking surface 24,

which is closer to the rear face 62 than the tongue

groove Zogufhgavehewal ckotkisegtsom frade o242 quupér atesrding

W th the sshlid 38 80 |ekSapRR .t bR | AR 18AI8RGLE 30 has a

another vefrtical direction. The fold panel has in

t hi’s efBaHR nefloRY sThed RGPS L1rF9Ge e2 26Ldihi Fhparedlpp to the

|200E'/ m&_é&%mg @Sml _ g@dogéﬂg%di@egg@n%t @flﬁ duirﬂglw L and a

ocki Wth the,sliding surface 0 e tongue.

Fi gurgg‘é\gqﬁg?]%ﬁ/\g énc‘i’}besé’g?éjc‘fafloﬁlﬁ?‘ﬂ“&“ Rlpats stm of the

accor diamgest gyroogermr3dosekn dndomhabicrgesTherdtreni by eart

tongu%ngsrg‘F gIOt llvgﬁgghﬂ}ﬂ‘. %lh%ng%éxz'%gﬁg£§%%l%d%gs glso in

wi dth W pa o0 the horizZonta
pelfperdiieutmiodiserhe méAgit dechndn S whidckwessig sections

the veist E&%C&litr g6t mbha1 S he sy .OfThEhgizé Yroenl
groove portion P1 and the | argest protruding part .
i s t h@TPbralinE BERE BA 2T S%PRY® RGHgDR Hagaaied im

10 t hitaiendndidineht & Isngdte: &%ﬁgiallﬁ)m Madankk tawﬁaagﬁs
secti ons adj acent to the m e section. The size
ot neBiseg kit BIS Mot Sobli TeCRLSHS BB av0 e SRS Py
vabi eslenibleitonemd i heatoraloprgof hehd enge hsdetands tdie

ggn g El"_ﬁé:ij.étiostp %Bﬁgecf,t{i%m 5 E%ﬁi\@x 8815:{1:? rbeS gﬁééeo({] %o% ail?ﬁ@t%nce

as a local small vertical protrusion. This friction
connection keeps the flexible tongue in the displacement
groove 40 during installation, or during production,

20 packaging and transport, if the flexible tongue is
integrated with the floor panel at the factory.

Figure 2a and 2b shows the position of the flexible
tongue 30 after the first displacement towards the bottom
44 of the displacement groove 40. The displacement is
25 caused essentially by bending of the flexible tongue 30 in
its length direction L parallel to the width W. This

feature is essential for this prior art.

The fold panel could be disconnected with a needle
shaped tool, which could be inserted from the corner
30 section 9b into the tongue grove 20 and press the flexible

tongue back into the displacement groove 40. The fold

13



15 fl exible tongue 30 has on one of the edge sections

a friction connection 36 which could be shaped for
wopmwanmse as a |local small vertical protrusi orCT/310086/001218

friction connection keeps the flexible tongue in the

di spl acenment groove 40 during installation, or during

production, 20 packaging and transport, if the

flexible tongue is integrated with the floor panel at

the faGt@iyeould QUEE @@aagﬁeéblpsnﬁ%et % i?%% %Egﬁﬁ?f is

the flexible tongue er the first

t owar o%tltlﬁeo%ot'tlteoﬁilb4ﬁl°6’ﬁf t fe e a@éﬁr@n‘?{leb? gpddaglso be
The dicplases®ndd i 25 causeti@ssentyal |y by bending

of the flexible tongue 30 in its length direction L

par al | el t [ ssentia

for thi glggf%:@a%g hf]\élhf) ;;Fd&fafﬁgl?g%%%nﬁ B§ vertical

di Scorfrrefed- it tthrat r%‘vé@llel"sﬁalpédfxm rowhigtrampated to

be i nsertednd rlo@ahgﬁ GOEN8ECHY $66t I AN ARy Pt he ;g
tongue grove and ress the fl exible tongue back

into t9°9 n8F5?ﬂz¥%§He+l gr88vEF0 SaThe s 401 sAge Sb of the
2007/0ﬁ5@69p£ﬁm/ﬁEQEOﬁkﬂ@ﬂ@l&hlﬁaaﬁékﬁQMbdtLﬁﬂ@lES

angle%@%ﬁe!@%'é% oEérl Rﬁpel aﬁgjégﬁ Bsngnwfth tﬁe short

fl course ane s cou
di Ycormidet g2l afn thheSEtcr@dl pémyial Thayfoll ganel 4d dndlddked

shows t%nghglmq?”sgﬂepfl @11¥1?rat 'cgﬁklrﬁaj Qjeg]cfcgal ang‘lI E!i}nlng

panel 111 in a first row s connecte a secon
panel MPh1gR sEHAdtrdWertheahdwapane?- I[‘hel Brofehiagteart P2

W th inks hofﬁhﬁﬂbdeaﬁﬁidioanéigﬁ|f@mgléﬁ'%ﬁr§bP£ﬁwﬂiGﬁ during
first Thi s ang ing action al so

connecfpggi’%% sor?g?l:a ?Sdé’gﬁ% ¥ CheI ey SHaRR%I 45 of hEhe
shiért fo0dsnglepahalof’ t haese@mdxepaaﬁfecﬂbe d dd dpagebart

1 isgd, ock&gj ; i glg_glengsts %Pagealggg d Qog Conglllcpl %%rémg

vertlcal urni ng Ion a e ve
VP. Tﬁéepfqﬁqqyg|ggogﬁﬁaﬁepzwith the slldlng surface 23 of the

fold panel 1’ facilitates the first displacement of the
flexible tongue 30. An essential feature of this
20 embodiment is the position of the projecting portion P2,

which is spaced from the corner section 9%a and 9b. The

o

spacing is at least 10 % of the length of the joint edge,

in this case the visible short side 4a.

Figure 5a-5c show an embodimet of the set of floor

25 panels with a displaceable tongue according to the
invention and a prefered installation method. In this
embodiment the length of the tongue is of more than 90% of
the width WS of front face of the panel, in other
preferred embodiments the length of the tongue is

30 preferably in the range from 75% to substantially the same
as the width WS of front face. Preferably, the length of
the tongue is about the total width of the panel minus the

14



has a rounded and or angled folding part P2' which

during folding cooperates with the sliding surface 23
weowhesedd fol di ng panel 1'. The conbi ned ef f eRCT/SE2086/001218

folding part P2', and a sliding surface 32 of the

tongue which during the folding cooperates with the

sliding surface 23 of the fold panel 1' facilitates

the first displacenment of the flexible tongue 30. An

essenti al, P%?ﬁnrﬁogﬁlﬁ%]%?s%&nngQﬂbnE&EadéittQ&@es of the

p03|t|ono rojec ortion P2 whi ch |
spaceppifalonht ﬁeai‘éobﬁté?l é‘@dt Py idad b trenendy Sicihy

i's at heastaqdd, %wef chbesdnghd Eﬂéfrtt be um rRbngdgest tha

this case the visible short s 5
an enﬁ‘b‘bqrw@fjg%fh"’t%é’rgg?raé’flyfFlojoefngth ane ne‘:‘la Jf%ceq%EQWCO

di 5P| ﬂl@ﬁd@n@tb%@lﬂ:&eaﬁmﬂﬁm ng d@snrlaelemm@ntth@n HWtd Fhe
prefered instal)ation d ~t [ 0
| engt RSB atnﬁ%ai 1Gue’| am‘{)]’f%% re Ollll tﬁ% qbgg V\nrg?ﬁf

ongue i O/o of
WS of the cmilntae@geoflnt hentFmteiith ntth RéFst medpéri'ed in the

embodi fENL $ofNerdeBgknoblett he, L onguen! 81l docafl esaltiay tne
in the range from 75/0?0 subst anti al | y the S
HEnit ropFact

the weeeondrganel f sRtilt ot ePpet iisbPEs et He
the t QH@L@ga:%ta@Plﬁhet hectotial twhglich 16f it hergzanel imionube

the 14 WO 2007/ 015669 PCT/ SE200 001218
| ocki AYSRYSEBATbFIGWRE graacseﬁf1 go &S of 1 V)éh%t lEl%Elfé n%

smal | Thewsdw payebel’ pnevtlmlad faﬂ.de@edoemdso‘oﬁrotShéhe oteend
edge bUt the S}lraltglt%t EF%fac%ReE{]eoft Qﬁguﬁevﬁ a‘h@@ 17

out er erc]ige a8 prefera ' ength substanti aIIy equal
to 5 phessengnhyofn tdeet rrfienopt desi ﬁésweblr?often?%ri“"

9% The, ﬂ}f‘ewd@@ﬁﬂce;aentsgﬁd’bv@n@b ed;epestil orbldihl WLl be
upper “part of oi nt edge in, contact

first ppandRlelto; ‘ﬁa]f%é’lt]fll 187 FSWSWeneW%éaaﬁ&fagion Gogtd
then gdesphacedchonalidplbbeablzeconghqanet Hamunt |sitraigélt
edges %rgr%§g%nt hl%mhgngEﬁ@FEhe known bow shaped tongue
30 (see figure 2-4) are installed the whole tongue has to
20 be pressed into the displacement groove. When comparing
the known bow shaped tongue with a tongue according to the
invention less force is needed for a tongue with the same
spring constant per length unit of the tongue. It is
therefore possible, using the principles of the invention,
25 to use a tongue with higher spring constant per length
unit and higher spring back force, resulting in more
reliable final position of the tongue. With this
installation method is the bevelled sliding surface of the
fold panel not necessary, or may be smaller, which is an
30 advantage for thin panels. If the tongue is not long

enough, the installation method above is not working and

the bevelled sliding surface of the fold panel is needed.
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10 and a part of the flexible tongue 15 is pressed

into the displacenent groove 40 as can be seen in the
wo c@anesebh. The new panel 1' is then fol ded dP@FISE2006/001218

towards the second panel 1. Since thg di spl acenent of

the new panel 1' presses only an edge“section of the

flexi ble tongue 15 15 into the displacenent groove 40,

vertical folding will be possible to make with | ess

resi SE‘%@% 5[:”%(94 ltﬂra{: theCQthue ReuiBds: Wnt Aha folding

di spl a e tongue that has a straight outer edge.

Wien pardl-s with the known bow shaped tongue 30 (see
figure 2-4) are installed the whole tongue has to 20

be pr ess gtteirat ted herodiisiplac erbimd gicgov@ingfenthe invention

onpar | nﬁl]t tc'%?an oA koY mﬁﬂeghfsowgﬁua\ﬁfﬁ feli@OWCwide

accorﬁlng I nvention Tess force is needed for a
t ofigueamidatly bliecammhex Spreargieonsiondt pePssergthe df t

of t hﬁr&éﬂf&l&eatl iov& sokhesgf ene PI&&Jb@leetorLgSie@gl5 hleay
principles of the invention, a tong

hi ghe[aagzb]r}{ ﬁ)@ E%c&ﬁfi b%rechnal:ther l}ﬁ)l o%dmﬂ }:\Jl}ﬂanks
springo bazcltcfngﬁéecodlelsuim g mAadernrte anr ettzaigilee 61: nr&ichlned

p05|t|on of the ton Wth t Qd
i s t hBLpEVeE PEd™eH d.sﬁﬁt%%r%'f é’%:‘éc%fc uﬁé g% tﬁgﬁgﬁ}{ a!ur?fot
naoessatly,far erayplre psnehinar towhdwrh a Slexnlig@ 599@% age

for thi Colonguerhs d1QkohORYit8NeRE usion,
the inAs ac?ﬂ}%{ g% %1}1(3? hl% “above |Ts not wor Ki nlg and tSlon

bevel bedidds mhﬁga%?‘?l@éél HArooeti N ShaRel % tRakdEu S

15 WOL208 74 D13668- RGTABE2006/R01218. by guseesic show
that the tongue could be on the folding panel. A

preferred production h 0 %lnvgﬁgl 1
is inj egfl 6t mouldi 'ng i %v?%' gggggfr lf%ti%on et hod a%% -
wilde bBtveen ethp oéw mmpﬂek arisy sbedsRonsl BRRAL slhaﬁe%lgherr

coul d lgg %Q%@l@gs avglij,hOWhQ0§§ng@@da&ﬂﬁfdflh§xt<b|a@1 bRPgHlie®Ent
15 maof the invention, when the new panel initially contacts
the end of the tongue 15 and begins to displace the tongue
into the displacement groove 40. Its an advantage if the
20 angle is higher, since a higher angle means a more
comfortable working position in which it is easier to

apply a higher force pushing the tongue into the

displacement groove,

Any type of polymer materials could be used such as PA
25 (nylon), POM, PC, PP, PET or PE or similar having the
properties described above in the different embodiments.
These plastic materials could be when injection moulding
is used be reinforced with for instance glass fibre,
Kevlar fibre, carbon fibre or talk or chalk. A preferred
30 material is glass fibre, preferably extra long, reinforced

PP or POM.
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easily be connected to each other to formtongue

bl anks 50. A tongue could al so be nmade of an extruded
woroomacissned plastic or netal section, which POYSER0b&001218

further shaped 10 with for exanple puwnching to forma

flexi ble tongue according to the invention. The

drawback with extrusion, besides the additional

productions steps, is that it is hard to reinforce

the ton]gl €69-e ol PEBR a1 ASHEAR FDRNS EthBens accordlng
conpari ng frl gure 5 and 4, the angle _.15 between {

new pafethd &ﬁﬁeltﬂfﬂé’nse%% grgnett e ATt b?ojrnﬁeﬁéed
panel s$nW tdrobbe iroréglmoaf:c;mrndungut @ anmeldbodiageas of

the inventjon, when the, ne apel ini ] nt acts
the eRBSFHHERefPHAdTePIE R C}nggl 1§ %t %n %i ggeil?he

t oagueefemrra:et he tlispeatefmsmovyr o@\ﬂemghocm gogpnjection
advani age, | 1, Lhe. 20, A3gLe 43 hioNero. St Bes Avhigher

angl e "mears a bl'e working positionin |
whi chdescx:soeelasnewoaocﬁ)w aﬁ%ﬁ%ﬁ anfli RS YT b ddpdSRFHPELon

the tQpgue e 1he adiePhAc RRBNLcAIROYE, tiANY nb¥He .
pol ymer rraterl als could be used such as PA 25

| PC,. PP PET I
o o Fje r@eé@r?%ew emk?ordlm Qrwdlscglma f‘{rJ{a‘in@ B

propert ove 1N
ernivodianend &aecoﬂihesglqpledsel &2 rrﬁ‘her falss éQG‘B de%‘!@ whANn

I nJeC !r89r§g¥gﬂglgg?eﬂ&in fﬁi43%15§érgé¥éqgglvﬂdI%hEOEop51de

i nstance ¢ evlar fibre, carbon fibre or
talk 6¢ ehdille tanprefldr pRY HohnaPediHle FEItass tPebre,

pref enahhyexihd bOoRGtibei &f aheedondi.or POM 16 WO
2007/ 015669 PCT/ SE2006/ 001218 Fi gure 6a-e shows

enmbodi menLs of, tgesﬁoongﬂg &%O%%g l;:gptat}gj :|.n a side

i nventi ono M Théd are gure e inserted in
a gr oovevi nwaa:hf Iaoﬁxrsﬁ'arlerlg ¢4geq i ?ﬁlq & sgayrgong edge L2.

descridyedefore tllaﬁgpédlgcér naklptangyuesnand PRE&I S ghin a
plane parallel to the topside, an upper displacement
surface 61, and rear side, a lower displacement surface,
of the tongue and with an angle relative the longitudinal

20 direction of the tongue. The protrusions are preferably
bow shaped and, in a particular preferred embodiment, the
tongue is provided with a recess 62 at each protrusion 61.
The recess is preferably adapted to the size and shape of

the protrusion.

25 The protrusions are preferably provided with a friction
connection 63, most preferably close to or at the tip of
the protrusion, which could be shaped for instance as a
local small vertical protrusion. This friction connection
keeps the flexible tongue in the displacement groove 40

30 during installation, or during production, packaging and
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5 reference to figure 1-4 above. Al nethods to

injection nould, insert and also the tool for
wale@asswabl i ng described in W2006/ 043893 andP@EBE1096/001218

in the description and figures 1-4 above are

applicable to the invention. Figure 6a shows an

enbodi nent with a first long edge L1 10 and a second

| ong edge L2. The first | ong edge has protrusions

ext en@hfggsﬁcﬂsta @kaﬁ% Rpakgldlaptie tdRukopsidtegbdtad with
the tongue 15 and with_an a le relative the

IonglFBllﬁHF“dPF%%%fﬁh P 13E°f8ngue. Fi gure 6a-b show
the enmbodinent, in top and in a side 15 view, with a
first Iln@wed@e pHowmndhe seramed 1P ovy thdgeress sefreon B-B

first J_lnogg?lﬁ%g%chgéd @Oggﬁy&léy]§n6gh@)&il§5gé£@neln@ groove 40
pl ane parallel to the topside, an upper dlsplacenent

suf a®é GlpaQﬂ%jlréHF3§PB%r 2pd JRKPT displagdifdly surtace of

surfacge t&Mgidhest eiguguasd w Eboﬁélraa:laag ettt edmtupper t4® and
| ongi tudi nal 20 direction of the ton ue. The

protrﬁ%ﬁBﬂ%ré¥%gﬁ?%Y PAEPYACHER sﬁ%ﬁ Snd o§ Faget
parti coharigiref er leckiegbetrirerst and he lqcamgcmeehe@ent 8 for

provi ded, Wortlth 2, 0REERD QR n%acff PL Oéornﬁg@ﬂeoﬁlw bJ hf

recess Is pre erably adapte to the size and sh
t e prooppesiesh.to2s sirengr peraisilonin ot élmé#lér‘”@m ?S the

provi ded Wi L @ahEi cfi aR ¢ Ghiod. G3e APSdr displacement
preferably close to or at t tip,of. the grotru5|o

whi ch S¥gEREe b QhapP™ 6Pei weénéésl%]?c&meil cHi* TEfal F“ of
verti gk p&OFUdISEOIR 6Hél§réféﬁﬁdd0§mﬁmﬂﬂmeﬁtlpﬂbvﬂdeépslth a
the fl exi #e tongue in the disp a ement__ar oov 3 F)and

duri ng RSt 155 Onpreosrenau??ng S5 SHUE 1 6A > pat égl ng
antd kA WocROGH 008669 PCTESE2006) DO&@P@CtiV@%p@hﬁ

Tt h%.n%']& @cﬁ_%%%hﬁ?ts‘?ﬁgggel (.Sqdp@irggégtﬁ%f@kéﬁy twlﬂ@h an

fl oor pane at t actory. Figure 6d shows the tongue
15 i n inséipedongeetigrkipopsurface 22 in the tongue groove

(20) .

In embodiments according to fig.6d and 6e, the

20 displacement groove (40) is formed in one piece with the
core of the panel, but other alternatives are possible.
The Displacement groove may be formed in a separate
material, for example HDF, which is connected to a wood
core in a parquet floor. The displacement grove may be

25 formed of U-shaped plastic or metal sections, which are
connected to the panel with for example a snap connection,
glue or friction. These alternatives could be used to
reduce friction and to facilitate horizontal displacement
of the tongue in the displacement grove. The displacement

30 groove may also be treated with a friction reducing agent.

These principles may also be applied to the tongue groove.
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in figure 6¢c and positioned in the displacenent groove
40 5 of a panel 1. The upper and | ower displ acenent
wa o7acwedf the tongue is configured to cooper BEESEID6001218
an upper 43 and a |l ower 45 groove displ acenent
surfaces. The panel conprising a locking strip 6 and
a locking elenent 8 for horizontal |ocking. The pane
1 is configured to be 10 connected to a second pane

1" in a s a PLLRSuANE RANQ1sL bé Ninserted
figure Eal%% g%he uS §?£€ﬁ§€|ac§%%nt sﬁ?fage poere

and/ opnt%etﬂeoﬁéﬁp%ﬁ%aﬁllea*émesﬁﬁ’ fofcé PEsyt &P %%‘%d‘lng in

t ONgUenL ShdN 28R PRkAE! ethee BAGh TR dpﬁp')lddéeldlw 1tlha a
bevel | ed edge, .presenting a S|Idln g§ea e

o 1ESBE A PR B eRP o ear Fah Yot BN Sz, Tkl tvpe

respect vely.
The bACbaad bﬁéhkﬁ@eﬁhédaneacm@pamatesnpﬂefepa&ﬂ%ntal

Wi th an |nQJ|neq8%%Hgggm%§9§mng surface 22 in the

tongug grooveorfﬁ i ments according to

fig.6d and 6e, the 20 di spl acenent grqove ) iIs £
formed T farelprete thet Antiielacorn J%f lﬁh%d%é‘?\réﬁ?%i}ty *
othertagtggﬂﬁﬂgIM6§sﬁHﬂt pe&s&bbeotrdHMﬁgDp&niaeeaenlinear as
groove nm in_a, separate fo

exanplP&s le V\ﬁl i‘hmfasr ggﬁlré%tceoas %ntan%ooycéclgr e 1chea and
pal@quemoétmoronn?éhelm splarene Wt thewy suddynbie oZ5heayHed

of U Sha?&% ePth %ig faél{meﬁ‘étﬁésﬁ%%t o%co\é’ﬁi&f @ Bne

connect &d for exanple a shap
conne@ﬁbeﬁlmeqyruéhkﬁ ifsr pERI IR PHeZ LA FE?Pﬁﬂ|p€8§ruSl°n

coul d ghg,Lsefd LBowk eg{&eafﬁév@tsh@ﬁe@r&&teuéﬁm ldeltales in an
hori zontal displacenent of the tongue .in

i spl AEeRBHSgRoGER T APRpIeaRont: 0o bove HajY e
al 30 k@ol & eadadewot hednnfert tid amor paluelisngtagenttip zmeig@

5 WOIS007 0108 BT REEIROT U3 S L Gar e e SRbE
t hat tﬂnguter@ﬁjehéﬁsrmnﬁtabs§¢¢ﬁ;ghﬁsp¥qq§y310n results in that
the moment arm is changed during the course; the force is
spread out over a larger part of the length of the
20 protrusion, resulting in an increased spring constant

during the course. F is the displacement force and L is

the displaced distance.

The preferred recess at the protrusion has the advantage

that the protrusion is not destroyed if too much force is
25 applied or the tongue is displaced too far. The protrusion
is pushed into the recess and a cracking of the protrusion

is avoided.

Figures 7a-b show two enlarged embodiments of a part of
the tongue in a top view and in a 3D view. The figures
30 show a casting gate 71 which is cut of before insertion

into the displacement groove.
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into the displacenent groove 40 of a panel for | ocking
in the horizontal plane. The tongue is displaced in

wo b@7/0v@64 i cal pl ane during connection of the PereEx06/001218
These type 5 of panels are connected by a novenent in
the horizontal plane -"horizontal snapping". To
facilitate the installation it is advantageously if
the spring constant of the protruding part is as

linear as is"g%%&lx%d ?ﬂ‘l"{ NGRS 18REENQ £CORS gk rhESAH 18, is

in a nice an SNDO connection novenment w t hout

suddeAbyoer theavihy totatrektidd THi Shltheeh¥Mus e ISt THAT
Accor i Beh 1i@ eRe wRIModE e ;tohbué W plashimyedsbynge from

bow shaped protrusiaon. _Figure _8p shq that a how ..
shapedPpr bT19&i BAAY d<SuiFhe éﬁ? & P@%§§%@F%ﬁ %F’@S%g?%ﬁﬁcular
noBENtoatii lehgthodioedtsonurf nyet h@qué-v\/hml@ecmgf?,e of
Conne%trleggﬁ%e:ggle{%f;g jl.msen%t ]Eﬁ]eist hBr&ir ttl'lllgn @’r'l%.r 43! Pdalso

and a“esse Ineaf spring constant. Figure 8a
shows prreaerzedsthat gite preesudisonifesyiers Fhe thiat of tHe

nomang;r@\’:%éi%nc banged QUELO G JtREBCOMNSR, rébesd;0n6eshEm I
spread out over a larger part of the length of the 20

prot r f¢oBRe Tesulting in an increased spring constant
during the course. F is the displacenent force and L
i S10 t he rdesplanted dhestfamce. tdlvé sptaferthedtoraesd B 1S per

the p rl%ggxglf i loerrllggﬁis?% %eagggﬂ;éaqg tltug Q:tangg EoPrRIFMSEON o

IS not roy too nmuch force is 5 applied or
the tepgue 3& Ndi spl aced too far. The protrusion is
pushed into the recess and a cracking of the

pr ot r usip@Bfei=H 13V oOhéetkngkhgulf ehe7ardtsisdwnt Wb isnkbar gesd

enbodi nents of . a of . the Lo i L ORV e Ws afyh
in a §Bn9Fé%?E$WSE?{%ﬁ?E§OS %ﬁb%?g%%agfgng gate 71
whixch tiengoatiofinbehermngrsef tahemt By tohgbout 6 mm and the

displqgﬁﬂﬁr%ié¥hoqweof]éﬁe tongue is in the range of about 5 mm
to about 11 mm. The length of the body part BP between two
protrusions, i.e. the distance from the root of one
protrusion to the tip of an adjacent protrusion, is in the

20 range of about 3 mm to about 10 mm. As a non limiting
example, for a width of a floor panel of about 200 mm,
including the width of the locking system at adjacent
edges, with a tongue length of about 180 mm, having 9
protrusions the protrusion length is about 15 mm, the

25 1length of the body part BP is about 5 mm, the width of the
tongue W is about 5 mm and the total width TW is about 8

mm.

The tongues according to the embodiments of the
invention are all possible to mould in one piece. It is
30 further possible to cut the moulded tongue in shorter

pieces which all have the same properties per length unit,

20



WD 2007/ 015669 PCT/ SE2006/ 001218 It is preferred that
the length of the protrusion PL is larger than the

wo oaoalo1asmddt h TW of the tongue. The total w dtPCT/SE20n€001218
wi dt h of the tongue Wplus the distance from the
tongue body to the tip of the protrusion perpendi cul ar
5 to the length direction of the tongue. In the nost
preferred enbodinent, PL is larger than 2*TW It is

al so Eﬁ'%%'fi.&é(i aghathate RALELCES Hrbdrividal Neafot R féwp.
of the protrusion than near the bottomof the recess;

as sh@WIther mrpdretiep "eohes &% FERFYS L FhE TS 5"
di spl ae@chbey taanguet dngreiti shpedeceddlammehengtdtrobiome of
tongue%]iﬁn the range of about 20 to about 30 N

Pref erdbl yOIHE 1 ength of the protrusion PL is in the

range of about 10 mmto about 20 mm the width W of

the 15 FoARTRS %P $hw paheRkidr aKWR™ 3VRHTR &#1aBBut 6
mm andre}{rﬁ@gai Hakiing Hrdy TWeofcdiheotpngi@cksrding R the
range of about 5 _mm about 11 mm_The length of.th
body PR B U RREE ot 5 b?‘é?‘}]tdﬂbn%? o o2l L0k
di st areekfingm ttee 1pokingfyehen proopriséor foittient rpdwfing
an adj geant (LTS Py %u!:ﬁﬁ‘.a’iejﬂ%ax,zooirla%ge afi ;gbout 3
mmto out mm "As a non limting exan‘pfe, for a

wi th h dfemacaloct phaetdast ofbbeidizgopargl 1f neddditngtt Hee

wi dth ofcitile QGkiRds sysl/em at @& acebing gdges,1avi th a
tongue | ength of about 180 mm havin rotrusi

, 9 p ns . .
the prifefesrbly 1eddgf heFiLlsnbenoves aly"t HE 5B8'% (-ﬁ?@?ﬁc%?lon
the baghe pabctid wstRbOUribtith dA-ddecwhdltdyent, tdigy. wax or
tongue Wis about 5 mmand the total width TWis about
8 nm°*The tongues according to the enbodi nents of the

invention are all possible to nould in one piece. It
i 515 30 fhiguher PesiPhl Fothat & HECKHA d¥adteBngidchnaliows

short efertical folding, also could be designed to be locked with
horizontal snapping. In this embodiment the snapping is
mainly facilitated by the flexible tongue (15). The
locking system could be designed to be locked with a

20 substantial horizontal displacement or with a combination

of horizontal and vertical displacement, as shown in
figures 10a-d. The outer parts of the tongue 15 and the
edge of the folding panel 1 could be designed with bevels

and/or rounded parts that facilitate snapping

25 Figures lla -11d show that the snapping could also be
combined with a flexible strip (6) that during snapping is

bended downwards towards the sub floor.

Figures 12a - 12d show that the locking system also
could be designed to allow locking with angling. Figure
30 12d shows that the locking system also could be unlocked

with angling. Wax and other types of friction reducing
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pi eces which all have the same properties per |ength
unit, 20 WD 2007/015669 PCT/ SE2006/ 001218 provi ded

W b@v/01386€9 nunber of protrusions is not to few PCHREX0D&001218
production nethod is extrusion conmbined with punching
or cutting of the recess and the protrusions of the
tongue. 5 Figures 9a-9d show a | ocking system which
allow vertical folding and vertical |ocking according
]E ot lh_eagermjsnc@mikm@il@belse afpplihedi v entei @Ilsp]]aﬁeﬂéldtergrbeve,

acilitat ocki n in /St e es a .

frioti BIF FoBERE i OoRget iy Ehe rie By T AP ER St anny
oi | orosisurifared GCheheducals latkide agdgen oiorrfceb‘dlwﬁgth the
panel } ﬁ'ﬂ)q{eo{o@&uet hgu%l%?i r?lr%%gincjg a@_}'%ﬁ 1lelt J_mgrove

the | ocking grove 14 all flexi'ble tong
shohn the tiecsing FAndc antesikingr émﬁﬁwma eth ititthlac kmg

fricti gpsdeadyiCEng 3a8pie ﬁrogm X iQfire9idn, 15cFigun@sc,
10a-10d_show that a | ocking system which all ows

verti caP2 ToPaf nh/> 2 ¥Betod §2bE %Ife.f?l GRS &sbgl?’bl&ﬁ%éd

wWith horizontal snapping. In this enbodi nent the
snappi n@® ilockimd rAypteacivhicat edulyy behéothesk whtle teotgael
(15). EXEal 905é£E1c§X5i6%21 QU|Qn&%id&e§h@rgﬂﬁp%@n&“%ould have

| ocked W|th 20 substantial” horizontal displacenent
or 10 t Rany @'éﬁﬁ?—?ﬁiﬁ supepfothEPRF R aV AR a\F@rfﬂF‘@%IOf a

di spl asggmnte AStsNaWNthdh thieguses oE0and.patle, omtieh
parts of the tongue 15 and the [

edge .of the foldin
panel T2 HR Cd’é‘%‘?ﬁﬁ%‘b i th%‘é%elegge A 8 l?kbtﬁ?%é?&es
parts hiad afratedstt ahe saapphayg 25 Hegibbs. Ekampldd of

show tF'r% #Rgng‘%gcgbotlﬁglt{fn ls&s@éx%& apx% sggmt%ego#é%@ @hat

flexib snap
dowhwaptow suak dsodkhag sate fs[he@n lIFlngIPé%S Era 13q2y lda-c,

Shom’tbgg—H:QﬁdlfﬁadengAﬁysﬁfﬂgba$§(Elexible tongues, which for

example have snap tabs, are bended in length direction,
have flexible protrusions inside or outside a groove etc
could be used. According to the invention a locking system

20 with a separate tongue which has at least one flexible
part is provided and this locking system has locking means
which allow wvertical and horizontal locking with vertical
folding, vertical locking snapping with or without a
flexible strip and with angling. It could also be unlocked

25 by angling. Such a locking system will offer several
advantages during installation of floor panels. Of course
locking systems could be designed such that one or several
of the above mentioned locking function could be
prevented. For example a locking element, which has a

30 locking surface essentially perpendicular to the

horizontal plane, will prevent disassembly with angling up
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could be designed to allow | ocking wth angling.

Figure 30 12d shows that the | ocking system al so
w@owa13se unl ocked wi th angling. Wax and ot her PC/REX0&001218

friction reducing 21 WO 2007/015669 PCT/ SE2006/ 001218

agents could al so be applied in the displacenent

groove, the tongue groove or in the |ocking system

and especially on surfaces that during |ocking are in

contacte ‘%h%hpgﬂﬁ E{l@ﬁ('apll%ck%%stéﬂ%ﬁlr h6é¥¥Y have a

reduci ng agent wll inprove 5 the |ocking and
unl ocki¥g BPGEAERRIENSTi Hha et aekiatg 185t Ems, for

exanpl e shown in figures 2b, 13c-d, l1l4a-c, 15a-b and
17a- e wharreiaapaicldohg aist dnguest sabkexilisl @osA ¢apiehhgnt

SyStenl?égglEEt£6H“mgtR dl(ﬁ5§gge¥“tﬂ1gﬁgéélf§Q an&cdéﬂbnghow an
ca 10

vert i I'ng, angling and shappi ng coul d have
many di¥fernehive vipesablationgnethodwhRh B nalie D apanels

separ al, ¢ J1et ekt alowt Renatdeoaneec L. t hge panek, siddchr
tongues are connected to aRganeI edge an

whi ¢
t ongueReNHZv Rt J5688E Ttk Rpafte tIvRferLe |té)xfa%$é_other by
Exanpl eériaical enhadngest sacati zbotki m@aSFSﬁQWeaada part of a

separat e tongues that 15 all.ow s l ar
in fi gﬁ?%?ai% Cqgucy CHIRE Y 1T exé%%‘g £ %11% aced
t ypes afringexpbkind-ofgcesy ophihedtingr me’elmmseeh‘laﬂﬁ@ely easy

snap t ce RhE ﬁ)ﬁﬂqudc&ﬁcl %@gﬁ_ghcﬁj'fﬁ%@t bl@rbhe Qéﬂefloor short
flexible protrusions inside or outside a groove etc

coul d %@%@@éln%‘éé@PGFn‘b‘iQ% apHeCIPERET oM IR Y| BRI g have to
syst emy@Qunliith & SRRPHEd ecdgengse Wilthch taspial beasd. The
one flexible art is g{]ow dg% andt hi s | ocki ng syt

has | oE¥%? f§HIAEEMS “ Wi Vet (eI Conﬁ‘ﬁcﬁgrl Zon

| ocki ngnaitry.vertical folding, vertical |ocking

snapping with or without a flexible strip and with

angl i ng.pld m%9H$&iégm§91553ﬂﬂ%h@ﬁf&%ionzéfkﬁﬂd@i@béﬁ@ﬂs

Such a locking systemw ||l offer several _advantages
dur i ngePREHAI PG FRAToPI9¢ DOF TPaf dISaRr ST Ps &t ng Systen

for locking the adjacent short edges vertically with a
separate tongue comprising a flexible part and

20 horizontally with a locking strip comprising a locking
element and long sides with a mechanical locking system
comprising a tongue, a groove a locking strip and a
locking groove that allows vertical and horizontal locking

by angling

25 a) Installing a second row R2 of panels by connecting
the short sides of the panels with vertical locking
or horizontal snapping whereby the flexible part of

the tongue is displaced

b) Connecting the second row R2 to an installed and

30 adjacent row R2 by angling.
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| ocki ng systens coul d be designed such that one or

several of the above nentioned | ocking function could
wheoo7prweent ed. For exanple a | ocki ng el ement, PEUYSEI006/001218

has a 30 | ocking surface essentially perpendicular to

the horizontal plane, will prevent disassenbly with

angling up 22 WD 2007/015669 PCT/ SE2006/ 001218 of

the panel. Such a locking systemw |l however have a

hi gh st r%ﬁgﬁbe'l@cuig s zapt %eﬂr&@@tmaﬂi@rlyﬁé tiGak could
folding is’in nost cases the nost :':Lonvenl ent

i nst al Patys6A H‘ét%&ov?-lo?/%‘\?é‘igthf?”&u 8§k, THRGHOPYy Such
show agepdradbledmatibye tmst abhkd ikencoetdmoed dhearskdye

si des of ang%g |f|(1) ae;‘{alm[pat rOﬂmR]na%r e?é%%ﬁ%fgor %Qﬁel

short RBi'de: panel sST A a “sécon are conne
t o 2acimatthey muldvemf@zﬂbllyoemmssr hayest iwpgdt aplywood,

Snapplgﬂas%%f A, Ofp MBEPAALEnt PP UBeparate
conprising a Texib part, is displaced 10 during

| ocki neatSijehs ac%ﬁnéét?tiﬁ‘cﬁétih‘aﬁ Ing @&t?%??g%sasirphey

since tt:&ﬂcpﬁeﬁllasa %liltdoba:hjeatiﬂsgﬁlaaiem@ﬁttJ)ﬁ)OS'Qb dd a@bwn in
short _edge a ai nst shor% tg% and connect %d
apfp

not hat¥t% 1Be dngPet S S5 GE8PTROu £h o in
t appi ngidlreck3d The evenoaadjeasend p’am/solet@naomlrm etrip 6

then con ec%t eg?v‘f‘ﬁ % %?ogxpeqlll 4Ngs %%n@hhﬂc&n gnPfé S%eparate

|nstal°|aa|ono anel’s rrsin ort ed
Wi th ammesshiadscedulldobRi %@edsyét obi m@#ln@msﬁgmf Heith

ad] acepty, %‘%@t a@cggb%%’dfﬁrflegébh.é{ Wifhea. BRRRAM BhEnciples
tongue co rising flexible part and 20 hori zont al | ¥f
d

with acPekiphguetd |f}5’rc%ﬁ%i‘fﬂl§| hy LPIIERI PG TP R &

| ong skdas-a thaanechani cal |ocking system
conprising a tongue, a groove a locking strip and a

:ggt: Eg { %\ég %?aﬁtanal !Lﬁ)lwssh\éQr Ulé:l.alth@ngrwuiségﬁé aél could
be locateg 1nsg:Lde or outside the displacement groove 40.

The flexible protrusions, which are located outside the
displacement groove, could be designed to cooperate with

20 the tongue groove and to lock the panels vertically.

Figure 15a shows an embodiment of the flexible tongue 15
with protrusions 61 partly outside the displacement groove

and with a bow shaped inner part.

Figure l4c shows that one short edge portion (El) of the
25 flexible tongue (15) which is located in the same
direction as the direction as the protrusions, will bend
out (provided that the friction connection do not prevent
such bending) if a force F is pressed against the tongue
when it is in the displacement groove with the protrusions
30 inside the groove. Therefore it is preferred that in this

embodiment, protrusions should be directed towards the
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25 a) Installing a second row R2 of panels by
connecting the short sides of the panels with
waQ eqoziocswbo | ocki ng  or horizontal snapping wherPOI/SEI0€6/001218
flexible part of the tongue is displaced b)
Connecting the second row R2 to an installed and 30
adj acent row R2 by angling. 23 WD 2007/ 015669
PCT/ SE2006/ 001218 Figure 13c-13 show that separate

mat eria E?UZJ? “tha S%ld w'B@ré‘S@{é tr@14 IRy Q¢8res/ engkhomndn

| ocki r? nctions. Such separate materials that coul (%
be corﬁ#@ciéﬁ SECH AR EFECIHBIYE GALPRS L£PrPoPIERIce SRR the
| am natiexop1avaedghd Gﬂ.l'llpﬂﬁ’6|srﬁpaﬁdttd1&3ing0tﬂ£éi final part of

pr ef er abl nprise hard od d, t

mat er i &s ¥°H%Pf‘ “ VDE ’asngrgigo % LEhéépéz}reatfjéBXi%S']I %On?ue has
coul d attelaasaaimedrmmdmeoorbmlheédg@s PpoThegn QU gSuch a
form a o%gg.gn of o Rendi SRl ggg{r&ptj.nggot?yﬁdeﬁstw b could

flguré’ a part of thé tongue groove 20, as
in 10 #lisgube ﬂ@deé‘?m]@\ﬁi‘ﬁ BRn¢hess PT aCa PRTEf 17 h?etongue,

| ocki nghighr i P Ker@B! G k@%léﬂ@oam&w thér@sa:ghown in
figure 13e. Separate materials co e used |

|1
| ookl RpSEy e e AE ot GuE: ot & e BRI PR By cRe tongue
t ofguekd H&e&e e{iﬂ:kﬁ@i@is&&xtéﬁwhdl Bef fseohtf ot rexaopk eaway

in loc |ng S wn.in 15.fi g Ei.qures
14a anfd °Fa6<h \% Fﬁat &OBPS FGSi %%ggé:}% (?% dgg
| ocat egmbntﬂsnd@:loranduﬁlswdnechh@rejifgpma@eﬁmht t@%d‘«?@M@O not

The fl I Sppheoﬂsqiﬁgu@ﬂl@r&ﬁ’spwé&xérﬁr ErJD\Q&%tseQué’rUta%‘ dge

t he acenent groove, could be designed t
coopermidsilgi Pt 26 EhR GBAYRe JrBodR %(ﬁl?dﬂﬂe?‘bd’%lllhe

papel stuantkgad livst El (i i@nl Sens howbe adkt e:miboﬁtcmﬁﬁisn.eﬁs and
the flexible tongue 15 with dorusios61 artl
out si de' KBOBF F95cBAEHC G 88\% ST t15PA oW S RApEY

i nner ¢@addination.

Figures 15b shows an embodiment with flexible tongues
15, 15’ on two opposite edges of the same panel. This is
20 useful in advanced installations. All embodiments of

separate tongues shown in this application could be used.

Figures l6a-16e shows embodiments of a flexible tongue
15 with protrusions. Fig. l6a shows protrusions 61 with
bevelled or rounder tips (71). Figure 1éb shows the
25 protrusions in a compressed position when they are pressed
into the displacement groove 40. Fig 16c shows round
shapes 72 at the outer part of the protrusions, which
facilitates installations with vertical folding from both

long edges.

30 Figures 16d and 16e show embodiments with double

protrusions 16, 16’ inside and outside the displacement
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Fi gure 14c shows that one short edge portion (El) of
the 25 flexible tongue (15) which is located in the
W@ 2002/013869 ecti on as the direction as the protrpSi/oE06/001218
will bend out (provided that the friction connection
do not prevent such bending) if a force F is pressed
agai nst the tongue when it is in the displacenent
groove with the protrusions 30 inside the groove.

g?g[ eE{Qé@Vé. t40i:]SAZFLg%En%Bg§ﬁ’eﬂtQat:d:oﬁIH tﬂéij&om]@i Headi meNtexample
rasi ons shou e directed towards the 24

2007/ B15WENPET FSESIEEP GOFCFEES L9 1250f 't %@‘ﬁ&ﬁ!&%ﬁé‘%”
the fel dbungi sbaetsoundsr shawr partd i7g ddain Sughrariéc.
enbodi nent offers the advantage that the flexible

tongue M%Jreﬂ%h sNAp 194y Ak a0ctdie thenal eB@it Oéngches
folding. 1t 1s preferred that the flexible ,tongue has

5 At Kenkd heWe P RAMedSdrBEPelf et WG BortiBRT (FRR the
tSuch @arf_)?c;f_t itglgdﬁ;pwl ¢1beot ][ﬁ}@gpa&adléianamnuﬁdedis

ongue., could . also he for exanple a d ,
part PHSBIAHAGLE, 1 \ﬂsﬁ’]ecgl?%laéjﬁp?ﬁ%peﬁooyﬁ p%{ﬂicsu BEng"16eMing.
embodiraentldsherewasre thpr ¢t spisicemsnts kxrogndarBl rhat prdtgrusion
edge poLilons,of Lhg Langue 0. and.ddiese, exidpisi ons

ext end i erent directions a rom each other.
THE t drngpkadegsnil 8D tthﬁops%’@?qSiéég@y - B6r Lporeterrahdet

whi ch _p@B@rlj&rdE%daﬁéﬂ ch ekt e tREY s dOrQluchextaN@naut Sitide of
t he di splacenent grove as nmuch as the mddle E?rt of

the t 5REUECPBFCHPER Bt et FPPIULS"PRET 174t
i nst algrabi@rs £hRee shrapecréd tfeipLot r usi ersmpird ist oiecongue,

Shor! 5985 PRLLLESCROUL S, b et Seperl L i Ll oz
f 1 18Xi hlceptengues cdfespbhding towotp prrgicres edgesiuving he
.Sane %QQE.CalTI'Po}F%.ﬁg, %g H&egﬂginignb@gﬁ/%%cgdposition, which
i nstal lati ons. Enbodi ments of separate tongues
shown iisnat hieasappPs caft itBALECIFIBE RRFEFION-
Figures 16f and 16g show embodiments of the tongue,
which are symmetric in a vertical plane perpendicular to
20 the edge of the floor panel. These tongues have the same
properties for both folding directions. The tongue in
figure 16g with protrusions extending outwards at both
ends of the tongue also has the advantage of support at
the outer most edge of the tongue. In another preferred
25 embodiment of a tongue with protrusions only in one
direction, the tongue is symmetric in a horizontal plane,
which gives the advantage that it is possible to turn the

tongue up side down, resulting in the same properties for

both folding directions.

30 A locking surface of a locking element 8 at a locking

strip 6 could be made with different angles, bevels and
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Fi gures 16a-16e shows embodi nents of a flexible tongue

15 with protrusions. Fig. 16a shows protrusions 61
wowdo/o1dsevel | ed or rounder tips (71). Figure 1POT/SE9&001218

the 25 protrusions in a conpressed position when they

are pressed into the displacenment groove 40. Fig 16¢

shows round shapes 72 at the outer part of the

protrusions, which facilitates installations with

‘éﬁé t ilgghi%@,l @hﬁglgéﬁmgbeﬁﬁadﬁag atgasck3hy Higness 86dy
e show enbodi ments. wi th doubl e rotrusi
16' i fsPdesHrddott & de vt ﬁ%wacﬁdssplgg%eun%ﬁte SO%° \%Olaﬁe hnel,
22*87/ QL56RSPCTH SEADGGM6012M8 vgrobsed 40ckiyg could in such
enbodi nents coul d be j . e
i th GBS s e T e B T e T s
coul d lnarkeng cuedent dutasr apbetSTP2SBEIR #-fi gure 16c.
Fi gure 16h and l16a-b shows that the flexible tongue 15
5 coul d rhg¥e: a7RosNoba whéxiblies tohdughtllsywith cRexiblrartab

the part of the part 6la_of t.he. t i.an. '
is di SpPEEEHDITE Bﬂw"‘t‘rndgs'difgﬁl%:eg{ﬁg%? %"rq‘g’g\g/gl%c o\gﬁlﬁgﬂ%d £e

| ocki nghe £dbeiny aynbetlveen the displ acement grove and
the protrusion reduces the friction and facilitates a

reliabl ;10 disp aaenent rofxiie pEAGEAISISON:6E. fllekibse tab
preferred™that

_ protrusions_and flexible parts
suth tacstaeding f8vBardthe o rifglﬁél%? am%gg K3 ‘;Ero?; pacted
t onguer@rpevedgxewhich Haseasuwakihgr serim 6 eskeyiing from
positign. An example is.. n MY ¥ i ;
Proxi b1 saes o en-Syfebfy n, A BLERAERTRSL Se Jocking
conprezﬁéuam,shmnn’égpéiﬂﬂnﬁglﬁé pineec bhpriessibhe it g 2ot
vertic f i i bt
; 19kLd conl, LeNGedhRCkThe S1R8sHtHORL 1d
whi ch 1S at ?cra%sta 900/’?‘_’0, PRerr i tlal nosition . -
Fi dtr ce FornendviTegashbli erboe fam £20fERE {ongiEates the
}’\'h' Ch @& 19¥eRBLY iog tRe asné@r tasals .plraaesmpgr pehdeauldabe
0]
designed with a pre tension, which presses the folding
panel downwards in locked position. The tongue with the
flexible tab 75 could be combined with a bow shaped form
20 or protrusions according to the main principles of the

invention.

Figure 17c shows that a flexible tab 75 could be located
inside a displacement groove. It could be directed upwards
or downwards and a separate tongue could have flexible

25 tabs inside and/or outside a displacement groove.

Figure 17d shows an embodiment with two displaceable
tongues 15, 15’ over and under each other. Fig 17e shows
that the flexible tongue could be locked against a part of
the locking strip 6. All tongues shown in this application

30 could be used in such locking systems.

27



20 the edge of the floor panel. These tongues have the
sane properties for both folding directions. The

wo ogoesesn figure 16g with protrusions extendP@mSE2006/001218
outwards at both ends of the tongue al so has the
advant age of support at the outer nost edge of the
tongue. In another preferred 25 enbodi nent of a tongue
with protrusions only in one direction, the tongue is
syémTet rigc fﬂﬁxﬂol@ﬁ::bﬂ@fg a»li_tﬂ: BRErusbh Cctbﬁgidvss ds@ to lock
advantage that |t is possihle to turn_t tongque
si de d6WY, TFeR ltoloﬁgp%he hgoﬁa?‘?%amﬁkﬂ%paekﬁuﬁeg o?dndbc%?ﬁn
f ol di nghidineect s wiBh) sAvieotkealg thickaees of a flekbhg
el ement 8 at [ tri i
differéﬁﬁgﬁgna é%%%%esg?%éﬁﬁépog%Q%%#g%%gﬂ%?gg%ghkald be
PCT SE20G61001 2@ traaiinss coThe HoaRipgExificrgte JrltheThey

| ocki ngo ol eFBRt . BrBRY et EX1LRGoLEWRNE ¥rt &¥&H d8ss into
t he upper edge of the panel, as shown in flﬁure 16i .

The vet?§ CRPIPDEECRYS cHtfl FPPRe SR Bf TS0 ARt

consi spr&frudibh @drbhe dnorguend Ssawrteal &ndtdeki ng

el enent 8 on a locking strip 6. Figure 17a shows a
flexible tongue 15 with flexible tab 75 extending
upwar ds. The flexible tongue is connected to the

fol ding panel 1. Figure 17b shows a flexible tongue 15
with fiexible tab 10 75 ext endi ng downwar ds. The
flexible tongue is connected to the edge, which has a
| ocking strip 6 extending from the edge. This

enbodi nent is an inprovenent of the | ocking system
shown in figure 17a since the flexible tab is not

di spl aced by a sharp panel edge. The fol ding pane
could 15 be formed with a sliding surface 23, which
facilitates the displacenent of the snap tab 75. The
snap tab could be designed with a pre tension, which
presses the folding
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panel downwards in | ocked position. The tongue with
the flexible tab 75 could be conbined with a bow

W@ b@petsebor m 20 or protrusions according to theCTBE2006/001218
principles of the invention. Figure 17c shows that a
flexible tab 75 could be |ocated inside a
di spl acenent groove. It could be directed upwards or
downwar ds and a separate tongue could have flexible 25
tabs inside and/or outside a<ﬁmsmbacenent groove

Fi gure 17d shows an. enbodi nent,_w two.dis

t ongues 1157 SB% OSVQO%nBaﬁ%er éa%:ﬂ’ ]thér‘ % n%?%ﬂ}?
shows idehaicdihe chhexidilng & ofigtse @0@|11dagoh@c¢ggmector (20,
agai n%t a paé‘t 1%]: he l Q& Iﬂ'g:e%%é{:%d Qu.t’ﬁl l:hé %%H?Spanels

shown i’ ?hlg rlca |on e used 1 n such
| ocki ng,s§5t eln‘b’) apd sADE2007¢D IB669NTRSH SESDOH G291 Panel

A flex 1bI etﬁ%%@o%tﬂo‘&co(IP%aQ@lCQtUle@jQ@e%QQig*eQ
| ock very thin floor panels for exanple about 6 nmm and

even thinner ve th aver rtical thi n
f1 exi bl é’hef%%l}g ?“éso i nrmracg }l“‘}‘g’ gl%S“cqu‘"‘raly
| ocki nijireeutd ane:k&'ung)b@amed atPragier gélm féoat cParelmade

extrengly m@@eé Vten §gpex%%' Qlérpra %@EPAge BLEAt (ONBY 14)

about T ess into t ongue "gr oove and
t het e igoihd pieharoPé sdish fiooﬁ?ctﬁrwdasﬁ% EPeTbiHmogrd First

the tQﬂﬂH@ nl 10w§§1w££@QQ%bQ$5ﬁﬁﬂn:panel (1) in a
PCT/ SE2006/ 01218 CLAI M5

nels.(1
1', 1'hgrizgakahidigrFyion dé’ﬁi .F&eaﬁpenébﬁ‘biﬂ gp‘g“ef ia?J‘E%Cént
and a segend connector (20, 30, 6, 8, 14) whi ch are
integrated with the floor panels 5 (1, 1', 1'') and

confi gurﬁ%rggy canNectomy fdohitcfd0@bnpPaglng a flexible
15 tongue (15), of moulded plastic, in a displacement groove
(40) in an edge of one of the floor panels (1, 1), the
flexible tongue (15) is configured to cooperate with a
tongue groove in the other of said floor panels (1, 1)
for locking the floor panels together in a vertical

20 direction (D1),

the flexible tongue is displaceable in the horizontal
direction in the displacement groove,
characterdised in that the tongue comprising
at least two protrusions at a first long edge (L1) of the
25 tongue, bendable in the horizontal plane, and extending

essentially in a horizontal plane, and

that the tongue (15) has a second long edge (L2), which

is configured to extend outside the displacement groove in

the connected state, and that the outer edge of the second

30 long edge (L2) is essentially straight over substantially
the whole length of the tongue.
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(1') to a second floor (1) panel at adjacent edges

whereby the first connector conprising an upwardly
walregoiwad | ocki ng el enent at one of the fl oor PERsE®06/001218

configured to cooperate with a | ocking groove (6, 8,

14) 10 in the other of said floorboards for

connecting said first floor panel (1') wth said

second floor panel (1) in a horizontal direction (D2)

per pend.b(.:u{’k?er sEQ &Pefl@gka}_gzﬁ{gls ggg&%im%eir?@iaﬁﬂel,
second connector conpri sngf a flexible 15 tong_Lue §115%;’d
% [

of nowhdeeiplthstecis ian anghts PeavesR it SgPERVES CR0
an edggcof opeuaindheiifrbedfomanetse (cbnghe) st he
flexible tongue (15) is configured to cooperate with 4

tongue gro Ve.sle@ {)ﬁeﬂ%togeéarglss Edcfali‘ihg[i P@F@Ja%m(i-’or 2,
1') for Iocﬁ«ng e floor panels together in a

vert i cakratn dihceprtormsipny 6% peef pekisheeetongue i s

di spl aceable in the horizontal direction in the

di spl aceneniec GeBONE,fiool Pareld @stckrimed $nearona ¢hdthe

the t I Si t 1 t j :
fir st FOREate Py GFoERE 35 PARGHS. Bandanisors 7

t he hatiez dht@llacphame,grandeekdendi ng essentially in a
hori zontal plane, and that the tongue (15) has a

second lsongnedge bEAnoomhpehe1d sscondin@ar ef dmyomxt éndcthe
out si de the_ displ acenent groove [ connect.ed

. C n_t
st Ht e, PrEREIt MhCIRRBS o UtEFTEY eoiflfﬁ%hfgéj%n%lalfol 8ng
edge (doR)fibSre&ssenbé aldakest taitglet sevard Sabst arariedb| yith

the whole.le of the t . 15669
PCT/ Sé%%éf @g%ﬁgln%.onrﬁggggf%gﬁ ? F%%)rl%%%é S as
clainmed in claiml1, wherein there is an angle betwe Ny,
the pr ot6r-u§h%rﬁe€§1°5n%1°°crh8a]|‘%]r?giatsuajr?l’é‘feddFgeﬂ%’o&ﬁ 8? ©

the tongU@sld.5, wherein the length of the tongue is more than
15 75% of the width WS of the front face of the floor panels

(1, 17).

7. The set of floor panels as claimed in anyone of the
claims 1-6, wherein the length of the tongue is more than

90% of the width WS of the front face of the floor panels.

20 8. The set of floor panels as claimed in anyone of the
claims 1-7, wherein the length of the tongue is
substantially the same as the width WS of the front face
of the floor panels.

9. The set of floor panels as claimed in anyone of the
25 claims 1-8, wherein the first long edge (Ll) of the tongue

comprising a recess at each protrusion.
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3. The set of floor panels as clained in claim1l or 2,

5 wherein the protrusions 61 are bow shaped. 4. The
wa@ed070i5669 oor panel s as clained in anyone of tP€I/SE2006/001218

precedi ng cl ains, wherein the protrusions 61 extend

into the displacenent groove 40. 5. The set of floor

panel s as clainmed in anyone of the 10 preceding

claims, wherein the first floor panel is configured

to be | qekeshd Qether SRGRAULIAQQN aﬁml&e\dﬂ ih an\yahél &mlthe
folding or solely vertical |ocki

set o
panel € mEI]al%Te&’hFﬁeHh)?Bﬁee%?fenttﬁgll%ls&lrﬁ‘?sglit e 62 %ne
wher eidonbhe (Engtib edndiheotengue is nore than 15 75%
of the wwdth W5 of the front face of the floor panels

(1, 1) 1f17 PR3 %@t £ 0ot EQQélspa(ﬁel $r asi-chai gebithally
anyone of the clains wher ei n t he Ien th of the

t orguetdeatiprle tq%‘ﬁﬂ%'@% af Tt @Pdth SRSOBF EIESCFBht (2
face ofp,tlke §) aan, pﬁlﬂﬁ:lhs argolr&.eg-fEEe<$eftltﬁf thé Of(]l‘oor panels

anel s as_cl aj ned Qne o
aherelﬁ”tﬁe I%ndtﬁngf r%%gFB% gnn qbgtgﬁ Tl ity OF et

sane as theewdrdt [T1W6r gfankehe (fr Gt aﬁa@ceentofedgm fl oor
panels. 9. The set of floor panels as clained in

anyone %etcgﬁxtr ATY @h@é%o%m@ct%%EﬁbﬂéJﬂ@ Bhr@wa'ramﬁ

ed e (L1) of the tongue conpr|5|n% recess at e
r USiTGR ted 0t AN 28 07T EBE 69 PET SEBe 0032 I 6
The Se&orﬁflgﬁk@@rtopaﬂﬁd)&aaé Qi_ifh redotrianyanevef (4,he, 14)

clalns 1- r the tially r h .
Che CHhGdS (959 e tom ranstiery oot St ARBRbefitpRath cueat
panelsfmﬂu:@apeﬂf )e&SénBaaﬁl§ed§nddéhvntahnel (1) in a

conprlgggvg\% £ rloant,a (PO LAAE Y 620ne Hacknt

8, 14 are |ntegrated w th the floor panels
edges,
whereby the second connector comprising a flexible
tongue (15) in a displacement groove (40) in an edge of
one of the floor panels (1, 1'), the flexible tongue (15)
is configured to cooperate with a tongue groove (20) in
20 the other of said floor panels for locking the floor

panels together in a vertical direction (D1),

characterised in that the tongue
comprising at least two protrusions (61) bendable in the
horizontal plane, and extending essentially in a

25 horizontal plane, and

that a part of the protrusions are configured, in the
connected state, to extend outside the displacement groove

(40) and into the tongue groove (20).
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(1, 1', 1") and configured to connect a first floor

panel to a second floor panel (1) at adjacent edges,
wob@reidsed he first connector conprising an upweeTs§2004@1218

directed | ocking el enent at one of the floor panels

configured to cooperate with a | ocking groove (6, 8,

14) in the other of said floorboards for connecting

said first floor panel (1') with said second fl oor

panel (1)y.i fa sdObirzedd pdhéBStds08140d in claim 11,

erpendi cular to the adjacent. 15 edges, whereby t
Do O BC B apet ST CaPT T OERS HUtGietyie Fic

a di sptiecamapi tgtioaved{4tibn ah teewgeonfue dae of the
floor panels (1, 1'), the flexible tongue (15) is

configured tReCOAPQFatEM bAnd1d QRIUEa hQPVE E2D)m 1A or
20 the other of said floor %anels for | ocking the

. . 9
flodr lpar@rseipnddrnerobifsiopdrtt @3 BPY eX¥PsH- (D1),
characterised in that the tongue conprising at |east
two protrasitoass€6Dbf Beodalpheeln ashelatmrd Zonemyone of

pl ane, cfz%i stegﬁ.gfig,i %e?égrfnc{k%alflysﬂ %l@pg%mﬁi Egn&ﬁlfigured

pl ane, at a part e protrusions are i
confi gbe é leakeheo EBANTRd Steate parelextiéhdvetitisitde

the di §@i@%%ws9ts&rquveer&i%g1 &k iindt. 0 the tongue
groove (20). 31 WO 2007/ 015669 PCT/ SE2006/ 001218 12.

The, set fl aor panel s .as.clajnmed, in [ :
ondPein Thiepe RoRBRRE BB TRk Ce B AU Elasengins o
and t heddvergdily uelberabrdévectinovhiofh eheorgprrgderned ag3a

The Sege}%{raftleoﬁgr’@qgekégéﬁfe@ al:rﬂeg J:r!a Eltaiem: 11508 g Sin
12, wherein the protrusions 61 are bow shaped. 14. The
set of th3todirephprdus 430t |mRESIRg &ty oReSloftwochay mpaped

11'13,pﬂ$E¥ﬂ%ﬁBn§h@ﬂﬁiéﬁtafﬂﬂigﬁ:Qﬁ&ﬁbdbé canf bgutd tongue,
15 and '

that the protrusions are arranged bendable in the groove
in a plane parallel to the front face of the panel and

extending essentially in the plane.

16. The floor panel as claimed claim 15, wherein the
20 tongue (15) has a second long edge (L2), which extends

outside the groove.

17. The floor panel as claimed claim 15 or 16, wherein
the second long edge (L2) is essentially straight over

substantially the whole length of the tongue.

25 18. A floor panel as claimed in any one of claims 15-17,
wherein the tongue presents a recess (150) in the plane
and in a direction parallel with the length direction of

the sidewardly open groove.
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to be | ocked to the second floor panels wth vertica

folding or solely vertical |locking. 10 15. A floor
w@anelo1dseyi ng an edge portion presenting a siPEWSEW®DE/001218

open groove, in which a tongue forned as a separate

part is received, characterised in that the tongue

(30) conprising at | east two bow shaped protrusions

(61) at a first long edge (L1) of the tongue, 15 and

that thei1pr ol FUsSéORBnALcadirdlanged herdabh el 7, nwhEfein a

groove in a plane rallel to the front fac th
Dol CEREE" deb ERdTerh Boee RPrs HDheen dngothat B, gne
fl oor paoeste,asndlwiaredncd ggantlbn afhethei pondywe i2(0bendable
tongue, (1 gaggssgm§§cond | ong edge (L2), which extends

outsi de the groove. 17. The floor panel as clai ned
claim 15 or 16, wherein the second | on gﬁgewéL%%_is
essenti afly AsETAPMRREYe?s LabBedAntT SRV  the WHoFeln @ part
| engt hodf thherbongliens2xtddhdsAotit ©iate paABediAd ackménted

in any one of clainms 15-17, wherein the tongue

presen?go%W?ECess (150) in the plane and in a

direction parallel with the length direction of the

si dewar dfy- dpéhogt el 32 ANeiped7Amoesgere of claims 15-20,
P|CT / SE%%@@\A%Q%B;&O@% ﬁrés!ee@frs Qaﬂaqldiag shadped (82, which
clagim 17, wherein a space is forne sai d recess

(198)" Z 5080 GrlGt TP Rere grooueen Anares dig lcor pancl.
portion of the tongue is bendable into said space. 5

20. A fl9dr Ppaneguadlé) afered PaikdigionPasel weddi pongue is

part gk 1D&1BROIEUSIsARSE EXILRHSe UK Sbdeadd@rastic
di spl acenent groove. 21. A floor panel as clained in

any oné %fa(ﬂ 3 st £5¥2p s © d in that the tongue (15)
comprising at least two protrusions (61) at a first long

15 edge (Ll) of the tongue, and

that the protrusions are bendable in a plane parallel to
the upper surface (64) of the tongue and extending

essentially in the parallel plane and,

that the tongue (15) has a second long edge (L2), which
20 is essentially straight over substantially the whole

length of the tongue.

23. The tongue as claimed in claim 22, wherein there is
an angle between the protrusions (61) and the longitudinal

direction of the tongue.

25 24. The tongue as claimed in claim 22 or 23, wherein the

protrusions (61l) are bow formed.
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wherein the tongue presents a sliding surface (32),
which 10 is inclined relative to the nmain plane of

wo b@7folser panel . 22. A tongue (15) for a bui | BCTI§E2006/001218
panel , said tongue is of an elongated shape and nade
of moul ded pl astic characterised in that the tongue
(15) conprising at least two protrusions (61) at a
first long 15 edge (L1) of the tongue, and that the
pr ot r usi Zins Tae ecdgudabd ecliaimad plraraypas abd ehet @laimze22-24,
upper e e d pe and ext endi.n
eggent‘f‘?lllj%{e‘%1 tg?ﬁ)rogg?%? q%?anaereaﬁ n%(Jf uartedtge ?Xtend nto
(15) hasdlépéé@@mtl Gﬁgo‘éfdg(éOQ Lof , thghifthor 2@nes.
essentially straight over substantially the whol e

| ength ofe.t H‘Beti&ﬁ'@u@ aa%lam@dtmgm@o% & &hgeéilailﬁhs 22-25,
en th

claLm 22 r

pr o#rué’éorne&n %113 &ﬁag ﬁnq 8H8Ft ﬁtg]qngff tl?ﬁ QE?P%nCO(S“FomSlng
t he tomgmm:.es% @). athead¢opgouerasicl d6ded in claim 22

or 23, wherein the protrusions (61) are bow forned.

33 WO 202377/ Qﬂaé%gﬁgé§@(g@ﬁé@%2@a1§526 T%e%@ﬂ'guﬁea%.ze

clainmed_in anyone of the clainms 22-24, wherein the
prot r u3f g FB1555arE3Lotit iPGaPES! e ERE etk AEoth
di spl agssrentigh o@ze.(40) of the floor panel. 26. The
tongue as clainmed in anyone of the clainms 22-25, 5

V\’h% ein 2t8heTf1é rt%nglugngs qg.%@mé&@n %flag.llﬁ]eZé %ng'? vsheriafl the

conprising a recess (62 each protrusion (63

The t ofRARS &8 E1Qi*REEST n ﬁ’?l) aiL?n FRPLefeteithct Rearg toe

of theprGRsSok 6@))L S adapted to the size of the
protrusion (62) 10 28. The tongue as clainmed in claim

ggagi e§7t 5 1 ﬁ ghgea%sﬁggﬁegfln ggy{)ggeosfs t£16221a1ms 22-28,

wherein the essentlally straight edge (L2) of the tongue

15 (15) is continuously.

30. The tongue as claimed in anyone of the claims 22-29,
wherein the upper (64) and lower (65) surface of the

tongue are displacement surfaces.

31. The tongue as claimed in anyone of the claims 22-30,
20 wherein the upper displacement surface (64) and/or the
lower displacement surface (65) has/have a bevelled edge,
presenting a sliding surface (32, 31) and an inclined

locking surface (66), respectively.

32. The tongue as claimed in anyone of the claims 22-31,
25 wherein a vertical protrusion (63) is arranged at the
upper side and/or at the lower side of the horizontal

protrusions (61).
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protrusion (61). 29. The tongue as clained in anyone
of the clains 22-28, wherein the essentially straight

wedya/o{i689 of the tongue 15 (15) is conti nuOUBCT/SER06/001218

The tongue as clainmed in anyone of the clains 22-29,
wherein the upper (64) and | ower (65) surface of the
tongue are di splacenent surfaces. 31. The tongue as
claimed in anyone of the clains 22-30, 20 wherein the
upper di3pl acenmentgusus$ acleifméd) irandkaan 3he wheowakt the

di spl a S 5 a evel e

pr egen?fg%@glsﬁ%g%léﬁr;%%ei %yaél%eg ¢ angf)nc iTed™®
| ocki nEiB AT Aeei{BERl Pesigactpyel (61) 32. The tongue as
claimed in anyone of the clains 22-31, 25 wherein a

vertical3qr whéusdr@me(ﬁg)cjias_maar;&n%q ahe td¥e thpPRYims 22-
sid agglor at .t he i de of .the hor%gagnt al

pr ot r udt oS eEE1y .t % guW) %%O?FO&%%%@DPP&/ 068f gisfgresd
33. Theitlorfgbeesas eclai gtks fibkas.m 32, wherein the
vertical protrusion (63) is arranged close to or at

the tip=mnf Th@rt@r@'ﬂﬂeahs 0Lkl ansan@@llé o@‘l:heﬂi]ﬁalms 22-34,
t ongue as claimed i.n any one_of the clainms 22- 33,

wher ei BPSBHGuERT 1B LASGeRfE PP B2 PERPT Bl ele] nfor ced
with fibres, e.g. glass fibres. 35. The tongue as

clai ned In éhyoimpg@rb eheclgliapasiR 2n34ne athéhei plaire 22-35

bu'lb di \ngeﬂ[@.ﬁek:hé %14 E.Ll@&ﬁer&@nsjroov?@ 1STH§dé QROYEy A erent
cl ai med i n anyone oFthec [ ai s - 10 wherein the

di spl aBRTRFIeS ErBoFES| SONm@é bRe é’ad’ieﬁ-f- erent material
than the core of the panel. 37. The tongue as cl ai ned
i n anyon¥ .oftht heorgluai a8 22+86d ihemgbne tdfe thengtdimef 22-36

the pr&ﬁéﬁéihoghé %%g%ﬁ &fi %%rp££¥yh31on (PL) is larger than
the total width (TW) of the tongue, whereby the total
15 width is the width of the tongue (W) plus the distance,
perpendicular to the length direction of the tongue, from

the tongue body to the tip of the protrusion.

38. The tongue as claimed in claim 37 wherein the length

of the protrusion (PL) is larger than 2*TW.

20 39. The tongue as claimed in anyone of the claims 22-38
wherein force to compress the tongue 1 mm in the width
direction is per 100 mm length of the tongue in the range
of about 20 to about 30 N.

40. A locking system for floor panels comprising a
25 mechanically locking system at two adjacent edges of a
first and a second panel, whereby the mechanically locking
system comprising a first connector for locking in a
horizontal direction (D2) perpendicular to the adjacent

edges and a second connector comprising in order to
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the total wwdth (TW of the tongue, whereby the total

15 width is the width of the tongue (W plus the
walr@vansey perpendicular to the | ength directPONSES006/001218

the tongue, from the tongue body to the tip of the

protrusion. 38. The tongue as clainmed in claim 37

wherein the length of the protrusion (PL) is larger

than 2*TW 20 39. The tongue as claimed in anyone of

t he cl aamlzata&he/\hes’eémafmpqeats@pe@a’pé essgibe ( IEo,ngloe,

1 mmi [ r. 10 h

t he toﬁ%%gﬁc\g&?%gnr gn(é%?élcf%ﬂ 8 %)c%(?nt Dabobtggg%yﬁ part of

40. A Fexkiomgusyist ddrrirld |andr berdedlls tonipel Spnizenta2s

mechanealdyy vk eekda1gpsyst e at 5 tm @dt aLent sdeg%ls ®h &nat
first and a second panel, mhere y the nechani cal |

y
| ocki nfPe SyPSEERT COpPNsHhFoRtEavRed Eonperassit Fofirst panel

| ocki ngoian sacoh@rpazlemta;b dignesl) auvsbht RAnpenst tidnaal
to the ad acent %e %n'!i a second connect or
conpri &iHG %1?'% k5897/ 015669

PCT/ SE2006/ 001218 facilitate the inst al I at.i on a
separ at ¢lt-oAg8esqtIBf 8D)or pPpBels Gekichgingt dnvekaiw 0,

d'reCtWKﬁkdﬁalihéwfyé§@Mléiﬁ%%&t19fbeﬂdggleQBg%ﬁe|ﬁorlzontal
iﬁlb|e and bendable in the horizontal and/or

i C%Jrarlﬂ aRe M drRBERIFiTE AR (Halhs WY UPocki ng

system is configured to connect a first panel to a
second pdnelhpysenglfi Agors pesebntasaklyinmy iinontalm 40,

snappi fpig.and ves tﬂ%@hbi@cggr@%f%e Thgsset s % £A£portab

panels as clainmed in claim4o0, wherein the flexibl

part |ReERdSbIR e TRECIGL derraAiion10 plane in the

l ength direction of the tongue. 42. The set of floor
panel s a8.clraengtt ol €laimmpdfels wzeredimddhenf texinblie-42,

paﬁ§ Ofl?é %nt Qﬂeg%egﬂs.bfe %@@ Rgbcont%_%ggraebc! %ol getg]lsplaced in

vertic I rect
a groove formed in the first and the second panel.

44, The set of floor panels as claimed in claim 40-43,
wherein the tongue is made of a separate material than the

material of the core of the panel.

20 45. A method to connect floor panels comprising short
edges with a mechanical locking system comprising a
separate tongue with a flexible part for locking adjacent
short edges vertically and a locking strip with a locking
element cooperating with a locking grove for horizontally

25 locking, and long edges with a mechanical locking system
comprising a tongue, a groove, a locking strip and a
locking groove for vertical and horizontal locking by
angling characterised in that the method

comprising the steps of:
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43. The set of floor panels as clainmed in claimd40-42,

15 wherein the flexible part is configured to be
waoelkeplosssed in  a groove forned in the first anpCT/BE2006/001218

second panel. 44. The set of floor panels as clained

in claim40-43, wherein the tongue is made of a

separate material than the material of the core of

the panel. 20 45. A nmethod to connect floor panels

conpri siag shostalledges ssicbhdardve®lant gainell@Cky Nhnnecting

system conpr L si epar at.e, .t on wit.h.a flexihl .

part for |ock$%39§ fa%g%% %ghgé F%%g%%‘%%F&F%%ﬁﬁ%ﬁagacklng

a | ocki ng st ¥ pEnarphng, |whekiehy thel dhentbleoppet atf e

with a | ocki pgnglfc0Ve fQpiReEhzaptal Iy 25 |ocking, and

| ong edges with a nechani cal | ocking system

conprising a_tongue rogve | ocking strip and a

| oc ingkgroo%%?qéﬁile%??%%gﬁcﬁ%ﬁ%ﬁoFPYdﬁgﬁﬁ FBERHgh§e
angl i ng char adiamensefifat rhat RIhéynmehdbichg.conpri si ng
the steps of: 36 WD 2007/ 015669 PCT/ SE2006/ 001218 a)
installing a second row R2 of panels by connecting the
short sides of the panels with vertical |ocking or
snappi ng, whereby the flexible part of the tongue is
di spl aced and 5 b) connecting the second R2 row to an
installed and adjacent first rows RL by angling. 37
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