MECHANI CAL LOCKI NG OF FLOOR PANELS W TH A FLEXI BLE
BRI STLE TONGUE Area of Invention The invention
generally relates to the field of floor panels with
mechani cal | ocking systens with a flexible and 5

di spl aceabl e tongue. The invention also relates to a
partly bendabl e tongue for a building panel with such
a mechani cal |ocking system Background of the
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partly bendable tongue for a building panel with such a

mechanical locking system.

Background of the Invention

In particular, yet not restrictive manner, the invention
concerns a tongue for a floor panel and a set of floorx
panels mechanically joined to preferably 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
flexible or partly flexible tongue and/or displaceable
tongue, in oxder to facilitate the installation of

building panels

A floor panel of this type is presented in
WO02006/043893, which discloses a floor panel with a
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
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



fl exi bl e tongue cooperating with a tongue groove, for

| ocking 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
panel s by vertical folding or solely by vertica
nmovenent. By "vertical folding" is neant a connection
of three panels where a first and second panel are in
a connected state and where a single angling action
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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

pl ane" is neant a plane, which extends parallel to

the outer part of the surface layer. Inmediately

j uxt aposed upper parts of two adjacent joint edges of
two joined floor panels together define a "vertica

pl ane" perpendicular to the 5 horizontal plane. By
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has a length dlrectlon along the joint edges and which is

forming 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



30The present invention ains a set of floor panel or a
floating flooring and tongue for a floor panel, which
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. |lamnate, wood, HDF, veneer or stone.
5According to a first object, the invention provides
for a set of floor panels conprising a nmechanically
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all have essentiall t he same properti The s
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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
1f desired to cut them up in shorter tongues, which all

have essentially the same properties. The same moulding



tool could be used to produce flexible tongues for
different panel w dths. Especially the displacenent
resi stance and the | ocking strength per length unit
could be achieved. A third advantage is that the

di spl acenent 5 resistance, due to the bending of the
protrusions are essentially the sane al ong the whole
tongue. A larger nunber of protrusions provides for a
nore constant displacenent resistance al ong the edge
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shown that provides locking along the whole length (fig
7£f), 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.



protrusion, resulting in avoiding of deformation and
cracking of the protrusion if the tongue is displaced
too far and too rmuch force is applied. Preferably, the
| ength of the tongue is of nore than 90% 10 of the
width W5 of front face of the panel; in other

preferred enbodi nents the length of the tongue is
preferably in the range from 75%to substantially the
same as the width W5 of front face. According to a
second éWjeetagectely nviert pont proivndest fore tbngud airgubow
for a dubtd) no-Ranchy Ak %99&&%3» gﬂgéta% FLANEALEY

shape and ma of moulded plastic

conpr|%ﬂ§%n§tl4%§§§@aF%ﬁ? ﬁﬁo?h@s@%ﬂﬁisa@néiHﬁnﬂSPgIQﬁﬁghe
edge gfrothesigngue. The protrusions are bendable in a
plane parallel to the upper surface of the tongue and

extsendi pg engy al LB the parallel plane.
Furt her no?é(gr %Eg %ﬂrl?ljéé% Ras @ second Tor ecloeeag SAPch
i s es§éﬁFF‘aﬂ%ﬂrsFPallﬂgﬂ1¢ngowerawbispan@f allelfyrmh‘e:mam@hel

| engt kkr@txihe otfoegé‘eprd%rﬁbiéﬂ Adyapt 9&?911%051:3' <§3t.ssplla%ed too
that the tongﬁg provi d for locking in the vertical

di r ectPon®at 519 Fﬁ@“ﬂﬁ&Fé 25 aRMgER- of the tongue. A

second advantage is that it is possible to nould the
t ongue Pretarabpar tthen lghgshicf e ténglesiisedt ouirted mgan 90%

t h@ t%@ggﬁe 'vﬂ_d%n%é & ES}QQHGJ_SaceV\@LEC@hQ' la]npitye n other

essentially the same properties. Especia
dlsplQééﬁ%ﬁﬁedr6§P%Q%ﬁﬁ§ésaﬁbﬁtlﬁ?9¢bckfrﬁ?estpévgﬁI1Sper

30 | epgahemw @ﬁeuees&aag,éaﬂdn 8¢ S8MRwsLahPIdy the same
advantag t_the dlsggacenent resi stance, due to

the b&Rdf dpggﬂﬁ%‘ﬁ}SFP iGitS-are essentially the

samne along the whol e tongue. A |arger nunber of
pr ot r usheItrdpreviaes skopnd aloreeteobist dmvedt 5@l awenedes for

resi shapGRn@l @89 4 NR18d98g Ogar{efie EQM Ungfd e rt Qﬁs

rigid materials such as reinforced 5 plastic, neta

for eXhPRAAredl BiRG GRfaRadewiid "eRYIee DhaaEie] dlisplengue

Wi th pm;t:ms;&lsoas BLGer dw@g_oxtdtﬂi;@ox{@f Ié(}cgpkeré)é ltdﬁig edge of

i nven anels are inst e vertica

fol di %g, %naue b%{é’miﬁﬁ‘f%ﬂ“aﬁ F‘Bﬁa*h“’é}%’& eXplaifteae

bel owp{dd efli go SHhe appenstariacei sl @cenenyue esicstanerding

I 50 desddiflially 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



10According to a third object, the invention provides
for a set of floor panels conprising a nechanically

| ocking systemat two adjacent edges of a first and a
second panel, whereby the | ocking systemis configured
to connect a first panel to a second panel in the

hori zontal and 15 vertical plane. The | ocking system

is provided, in order to facilitate the installation,
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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



15 first and a second panel, whereby the nechanically

| ocki ng system conprising a first connector for

| ocking in a horizontal direction (D2) perpendicul ar

to the adjacent edges and a second connect or

conprising, in order to facilitate the installation, a
separate tongue, preferably 20 nade of a separate
material than the core of the panel, for locking in a
vertical direction (Dl). A part of the tongue is
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step, fgéfllt ggl @Iﬁé 13%' b.E!a%:[(y Staag?ga%‘ﬂiel s 1?%,,[ ?Ije%erably

Descri ption aw ngs [
p??ormé?? Yok FrRp RSt @aterial than the core of the panel,

for locking in a vertical direction (Dl). 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



20Fi gs 2a-b show a prior art flexible tongue during
the | ocking action. Figs 3a-b show a fl oor panels
with a prior art nechanical |ocking systemon a short
si de. Fi gs 4a-b show how short sides of two
floor panels could 25 be | ocked with vertical folding
according to prior art. Fi gs 5a-c show panel s
according to one enbodi nent of the invention and a
preferd | ocking nethod. Figs 6 a-c shows

di spl acesbtel omgtbsa | serembbeli frots eeEviding & Flenéble

I nventiQn. ang hd@19§n€§iﬂ§ shens, ibexdhs Hagpabbiprising a
tongues 1 n an enbodi nent accordi ng to the | nvent.i

a top Mckhrariegest 3/ ilend siggsy gu.gla ao”’éfﬁaﬁf’}ﬁ‘?el oc}ung
bendi ﬂs{_i/sQEmt o318t higiSd @dnghe | he gﬁ:eag@@, 1dukimg strip and a

i ns ion, acco

\;Eent]loc?ﬁflng grof?vﬁsd@% Etlgﬁo\?v‘feﬁé:tlaf‘{( at'i |d£)r?°\3f\/|l%%ntal locking
vertl(hy ahgl thang Toe fdétheer towetisiogktmg sdeporefng to
one enbodi nent of the invention. Fi gs 10a-d show

i nstal | %t)| OnIrYHttaﬁl§H@Qp|s@goﬁ@Cﬁvﬁbﬁgpi&l%nBYGMCﬂﬁﬂ@ the
of the invention Figs |la-d show_an

e
i nst al | at i on®R@%tths48e %ﬁﬁbﬁ?ﬁgP?%ﬁ}Flwfég)W?r §c%9(1°Cklng or
fl exi bl e tongus zandabeidippgnefwierkbgkimg f8ekijple paFigst
- d shOM/aale odlggﬁgdgf inst [ lation and
connection o 3 el'S With 2 angl i ng. Figs 13a-b show

an enbodi rent of an installation nethod. )
b) Connecting the second row to an adjacent and

already installed first row by angling.

All references to "a/an/the [element, device, component,
means, step, etc]" are to be interpreted openly as
15 referring 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 be locked with vertical folding according to prior art.

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

invention and a preferd locking method.



20Figs 13 c-d show enbodi nents wth separate materials
connected to the panel edge. Figs l1l4a-c show

enbodi ments according to the invention. Figs 15a-b
show enbodi nents according to the invention.

Fi gs 16a-e show enbodi nents according to the third 25
obj ect of the invention. Fig 16f-g show

enbodi ments of the tongue according to the invention.
Fi g 16hFigsihow-enbbdwsrehisplatetbie tttegurgent i @hodiments

Figs 1Zas845 e di nent.s of | ocking systens which 5
could %EOé%ﬁﬂPW% ?ﬁgt outh and fifth object of the

invention. Figs 17d-e shoms enbodi nent of the
i nvent i BHS Béser FpeYOnthst SEepdaceainies tongude Imveent i on

As I ephesEniet becgkgﬂ&§3x5t%§a1$¢5hﬂﬂ$ﬁeﬂﬁ'Qntﬁfkﬁkﬁﬁand a
to_10 a set of floor panels with a displ aceabl

t ongud® Hi¥hl aceabl e tongue for a floor panel, a
Iocklng systemfor floor panels and a nethod to
i nst al IFfds=0@a-paskeds. the benAingiof ﬁm@tpﬁbefmsiﬁﬁuﬁf the

T h h | 1 ock
di shi SEAEED . Wk TRENSE T ope v PR FE T epse of

Fi gs thﬁlxnventlﬁngure la illustrates schematically a
cross-section of a joint between a short side joint

edge 4ariQfs @apén§$oﬁ-fﬂgiéinaQEQQ%hH% %EQEicéﬂ(¥%ﬂth8tor

eﬂge 4b of a second panel
vertical locking accordlng to one embodiment of the

invention.

Figs 10a-d show installation with 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 l2a-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.

10



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

agai nst each other in a vertical plane VP. The
mechani cal | ocki ng system provi des | ocking of the
panels relative to each other in the vertica

direction D1 as well as the horizontal direction 25D2.
To provirde jéf-fg rfrosf eihbedinemtisobAttledgesgun dbeoddling to
and b2, d dlrectlons t he edges of the floor panel have

in a nanner inomn per se a locking strip 6 with a

l ocking element 8 in one joint edge, hereafter
referre@lgolﬁkr%Iﬁ@owsﬁmb?ﬂ¥ﬁﬁﬂ§ﬁ"OﬁWﬁQﬁ1ﬁﬁ?oﬁé?@%%&PQM th
a locking groove 14 in the other joint edge, hereafter
referredut_:;@ Bfalhenolobfopainents andiquiavigdegstéies which

hori zont al, | ocki 5The _pri or C ical .l ock

y St e oS S oge by Wi TReERh oY corigtie SISy 2he
i nto antespiacenent groove 40 fornmed in one of the
joint edges. The flexible tongue 30 has a groove
portion 2L, PGH 45, LoSabelichct be disnlacameat.

gr oove and a projecting portion P2 10 projecting
outsi de the displacenent gr oove 40 The prOJectlng
port|§WSpylﬁﬁlQ4u9ﬁiE'» : theg

j oint edgeﬁeﬁﬁéﬁéﬂﬁéﬁeinmflihﬁéstBng&£ &Hdﬂﬂﬂ@eﬂelémrﬂﬁﬂites to
in the other_joint I bl e tongue, 30 has a

e The fle
pridt r GdPRY Phrtlasy Rﬁgﬁlé.ﬁﬁ§qw3u a%%ﬂ%ﬁﬁ%? Sp&PPI%Y and
a sli diisglscedmice tdagushEeh 4 ElbbrSp&ﬁﬁdeBnEnbkiﬁg system

forne Ii a bevel.. 1t has r and Io r 35

t ongu 'fﬁ?%%éﬁ%ﬁ¥-saPFa%é%%§ﬁ§ gﬁ:ﬁﬁhéglparP°§4Panﬁ%S

di spl acenent groove 40 has an upper 42 and a | ower 20

46 openAngrighiatt ifAcphi Barsitbddi hEnprarisledouhgbda pechanical
bot t om,44; c%§§ﬂ¥ﬂ'a%§ ang; I PURE AP HARMR is described with
di spl acenent surfaces, which preferably are
e§§enﬁﬁéﬁrynﬁaﬁélﬁé@smﬂﬁhlﬂhe hori zontal plane HP

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 1'.

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 D1 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



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

25 which cooperates with the flexible tongue 30 and

| ocks the joint edges in a vertical direction D. The
fold panel |' has a vertical |ocking surface 24, which
is closer to the rear face 62 than the tongue groove

20. The vertical |ocking surface 24 cooperates with

the strip 6 and | ocks 30 the joint edges in another
vertical direction. The fold panel has in this
enbodiSHEREN R &lindPRg FUMtaedoD3 bapefte oeferaeedo as the

duri ngskeckigithamt Bnide sbbetNe Syt tpce l%%k@f)gt ove 14 in
tongu ure . 3a shows a cross section A-A a

panel 5‘808{5 dOIlBtf‘F‘bQ{ﬁ‘eh%’be%fé:@ﬁ Feemmussote. asI'Hfé1e “fold
fl exi peeelOnguel BOotrssathe |l gizbntanl Xitgkihhe j oi nt
edge, a width Wparallel to the horizontal plane and

per5pend|l‘ﬁé‘|ﬂlotroaka%éc%ﬁgigaf 125 Q%tgysqzlégleéém 1s@st£]e
vertical direction . The sum o | ar gest ‘groove

port | Sﬁpﬁa%?ncflﬁﬁébjr%rtg’égtle ptO i gad njgnfp%uat dP?P-'i%leﬂlﬁet

t ot al gwbéeéd 40WWrEoThed filexhbl @f tt@lggyglrh@%d%le§o 'i’tﬂa Hexiple
this %nbodlqﬁpg a mddl e secti.on
secti ons° ES adJSéeﬁtg§9gvfh%95ﬁ398lElseﬁﬁﬁ99n1311ﬂfq§ dein the

of theéippbiqemgnhggparte P2 and o beogeonirey portian p9l
vap! eérb.ﬂeéél'n% SG?rom g& ?l m%ri%céﬂeené LD L and, Lhe

tongue I's spaced Eorhert secrions’ 9a gnd
9b. 'THEOIEFqﬂnéxPB¥%9qnoﬁéu@i@ﬁ@ehééetwbkﬂ1¢00ﬁu¢rﬁﬁ édgene of

secti eRs jd)lfnrﬂ elibon &ﬁﬁ@@%és‘:’@n%ﬁ m&gu%ohli‘go&eZO formed

shaped f i nstance as a | ocal vertical
prot r Ui Gt °FAFE ?9%95:?8ﬁeconnect|on keeps the
flexible tongue in the displacenment groove 40 during

i nst al | Htd dAexdlplelhongge ptbdast iaonm;otz@zdpagk@agdmgzanﬂth a
t 1anspOidaed butbe gelr%xbbl §nc¥ %”gkéfdJ’ﬁg s%&%gégt% %igh in

t he roor panel at the factor ure 2a and

showst e BEefineit ¢ £eenad éklkm 2 %@glueigm%ﬁ upper HEs

firstah Sphaees®ionywas ds takembet tPAte9f add@n inner
‘dlsplac ngqt groove 40. The displacenent is 25 caused

esse al 'y "by bending of the flexible tongue 30 in
its Ien h direction L parallel to the width W This
featuré‘esdéégkﬁﬁqmﬁpthWOQﬂﬂ 40prdpraraupper 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 Dl1. The fold panel 17
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



The fold panel could be disconnected wth a needle
shaped tool, which could be inserted fromthe corner
30 section 9b into the tongue grove 20 and press the
fl exi bl e tongue back into the displacenent groove 40.
The fold panel could than be angled up while the
strip panel is still on the sub floor. O course the
panel s could al so be disconnected in the traditiona
way. Figure 4a and 4b shows one_ enbodi nent

verti ceoPSTRBPYWGINA ¥IKIPI gErfdy the ?H—d&nﬁl F‘é’?farcng?SOf

connecdrRd thag@ second 1 panel in a second row. The new
panel |' is connected with its long side 5a to. the

| ong. S1 4a 30 Of, LHE 1 $oRANElecthh Mn ANl BOpadll Sccoraing

angling action also connects ort side 4
new paire filgthe tIe sspprirorQakee Eﬁeofl@ﬁéﬂ%?&?ﬂfe 50 “has a

pangl lem%hfﬁléjlo‘?@n%e joihs d@fked foathen %bfdzmeﬂalﬁm the
1 with a conbined vertical an urnlng SEF g qggQg 4

the vel¥ieartpt e PR R HdPRgED Fan and a
roundethiaiRde 9§ BAG el Fvalrdhagl pﬂfrbc?ﬂor\i\ﬁﬂlch Thersung of the
f ol di €99 erateS\Mtrlth sI| e .t he

15 folrkg’rﬁ’g ga%re? VP POTE ncon‘o ne ?g%:@{e%% §?1g{d&|§]ﬁgp art
part PRZ isabbe a&cthildivitdyhs Wi dbe Szeaiblmetomngdea&/\hileh in
dufd ng. l'%e In%ﬂn!%%tcé’%&%{d%ef MR LR itdbNGasdiiskacons

23 of t anel facilitates the first
di spl é@eﬁénﬁcwt ttheth¢ aididdie testdae- 3Bhe &z&sekrthical

f eat Ur;ﬁto@ﬁ:u&ﬁh@ &Qteﬂ@@;ﬂd@ﬂé g‘x%okrgep@ﬂﬁl.dnl on efritlhein
proj ecti.ng g%)rtl on. P2 he cor.ner

ace m
secti dii§a® %dlgﬁntﬁjeo%gp%? n]genig§ at ‘T“é‘gst?l °¥8'6t *the
I engt hspeicetiherdmoitht edgeorhar tducsioasedd kaadvpsi blrh@

sh ' dgof’az%on %ur$0 %%SS S&OWOQHtﬁ errggci?{o

se ane | aceable tongue
accor dflrngttlgntmnlenvm |3<§nWh¥\<d1 alopléflé@ ednaprdt %‘PIT afpdance

et hod,s Ln Lhis qabodidetat P&At%gwn ofrHiRestongus i s
of nore than 90% of the wdth W5 of front face of the

panel ,coarResiiet kseef eflredlervd ﬁ@ﬁ?‘éetjﬁ‘e Hhgngt fpigrement

the tQ3@4@el 80 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



30 preferably in the range from 75%to substantially
the sane as the wwdth W5 of front face. Preferably,
the length of the tongue is about the total w dth of
the panel mnus the wdth of the I ocking system of
the adj acent edges of the panel. A small bevel may be
provi ded at the ends of the outer edge, but the
straight part of the tongue at the outer edge has
preferably a I ength substantially equal to 5 the

| engt hp&ﬁelt Reul @naus Qé Q@;&bﬁa@é eHMke thdag Q% addte is
new panel "is in an position with an upper part

of the 'flc}]lnfmeﬁﬁ% 4y %6?1?%(cf>f\/\f?%$ter1é?hfelﬁ’%’felﬁaﬁ@11 ralso be
i n thedfdadsherosd ithehaewadanebndl walys then di spl aced
towards the second panel 1 until the edges are

essenti ahilgirknacopael dandnd fldaiRbnt Ner Gl @éi’fplcedl

ton ue 1571s pressed into the di spl acenent groove
anf Y& iddent | hidshePpigjulté’ 5H° @ ﬁaréSHeWVpaﬁeponmeqted to

then foldedndowmpdrenak s tsleeoﬁecmd paBehenl paslemcri' tihe

di spl acemen% (gf tte evxi({Jane 535Presses onl edge

secti on of “tRe ¥1ekitbPe né’nﬁf]‘eel 8 tht o™% side BBor the
di spl ali:lemenpagebomehwnghmlgtl t}ais famlgdiing addilonbelso

possi bl g L0, Take, W0l 855 4g % e %C%ewe{?ét al.) E‘B'J& short

coul d be rrage Wih a 8. sp acea ongu
i gHdeodeert edge sewneh ppankl SThe tfhldh@aﬂ@rioM bovkocked

Shaped‘_d eRgue: 3G (sae1fi GuEE 2- @xnkﬁ&@d' Mﬁéa@daﬂ&'ecurnlng
whol e tongue has to 20 be pressed into

di spl &C&HERt 2o FEE cé‘&)n%%r}engy Pe h%h?(rﬂﬁ%r%wg part P2

shapedhatsongtieunded addt @NGHe 1 a€ CRyIdiing f.)&)rtt he ' waventduing
less forge is_ needed for. e wth t in
const ant ‘{ﬁn? Tehgth G unlvfltgf E]5(’?128 lgﬁﬁgesurlface &Pt

t hler eff@rlellp@s@armle 1’ usTheg cohleimyd rdifpbesobfa tthéding part

i nventgzen, agé 4 %l‘i@?n@ LQrgue 3’! tr lﬂhghggngqﬁ% Egcfh dur:.ng

const ant per | ength unit and her sprin
r esul tiRgTPH RS @OP@ﬂfaaP&SeWﬁfhdq epééFLtiPém prfape 23 of the

t ongueoLW bdndihine ikasialthath ophdratihad a_ﬁsgl@%eﬁSM@'dﬁQhe
slidi gq suri[ ace of tE(e fold panel _.not necessar
S

may b& EHAPTRrEONMHPCRY i SRaRS B R aheaher s G F%i’-%
paflel smbbflindre: tisngbe pesindén Img:henpu@jecﬂﬂme portion P2,

i nst a%g&ﬁ Of]s %@89 QY €l ct:cﬂr(}'}efrmr KLng, and the,, Jhe

bevel I ed sl di surface of ofg" panel” 1 s neede
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
enbodiment 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



a__ Figure 5c show that the tongue could be on the
fol di ng panel . A preferred production nethod
according to the invention is injection noulding. Wth
this production nmethod a wide 5 variety of conpl ex

t hr ee- di nensi onal shapes coul d be produced at | ow cost
and the flexible tongues 15 nay easily be connected to
each other to formtongue bl anks 50. A tongue coul d

al so be made of an extruded or machi ned plastic or

net al ,;$eed 1N ch¥hiBriagU e éﬂ rﬁﬂwadshaep}éd egigeq ¢fh the

for exanpl e _punc form a I t@rpsglégd f th
accor 8PRg t & Fﬂ%ﬂ R%gﬁgl dr a\ﬁ%agﬁ Wh o or e
ext ru&ueéh: e, dlast tthve aumnqh@naaartproéd@aﬁwu@t gpsthe

I's that IS h forcect tRRgUent 10y &yual to
fibreS” teAs d;n g el%ﬁgv\;]enﬁpco eag?tiq}n Lﬂgure S5 _apd e
thé arttgleelé:_r'ézftblepﬁve’l'é‘riE ttﬁég’ﬁ%\ﬁrpéﬁ%Jrr"‘} he $EERA

panel L, aﬁngﬁerls ﬁﬂ'ahQﬁédH§@@h81dntditthntmpugmepart of

Lyl
accor di ng to an enbodi nent of e_lnv m.the
new pahel It APyt GAPERES ‘“P%g’ EHa or g t%que 15 che

and begi-Bs t& dmﬁglmeptaheltnngue tlmro d(:thlaced towards the
dlsplacenent © d téﬁ%% EE i i#40contact
T L

angl e SeSORT e means a nore. ..
conuf orsabk epanar kitnghe ddiekibke |’Cr?nﬂh? cHP s PEeRsRd dPtPothe

appl y c@LshhgsFe enftogggox}%usllm 8¢ éah'xebﬁoé‘gékﬁ ﬂnntﬁetﬁ’hejure 5b.
di spl acenent groove, Any type p

mat.er |
coul d Tre needansdhlastPALSS 1E<H;Ple<‘i‘n§ﬂ)O frbd\ﬂ‘"’aﬁﬁs ‘3% pgqnd
or PE Qr.$i i I@L&cgawl@gu@bea@émﬁr bf eshaleswr peel dbove

in the di fferent enbodi nent | &5 Sldal 85
coul d RFESHRBPHA] 8Bt FHIF ﬁﬁuﬁﬂo %lgghgse lg)lrggién g}or ced

Wi {sh fiofcol BBé aﬁ@@lgl:mtf igbpeve m@w sertidnle Forgippyill be
fibre égésg kg ég ﬂ%ﬂgl%1tHAlQE§ffg§f%Qance. installation could

be made with a displaceable tongue that has a straight
outer edge. When panels with the 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. Wwith 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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30 material is glass fibre, preferably extra |ong,
reinforced PP or POM Figure 6a-e shows enbodi nents
of the tongue 15 according to the invention. They are
all configured to be inserted in a groove in a floor
panel, in a simlar way as described for the prior art
tongues and panels in 5 reference to figure 1-4 above.
Al'l nmethods to injection nould, insert and also the
tool for disassenbling described in w2006/ 043893 and
partl y‘l%@ré he deserdnaki ore altthgbiegusEis! bedombiome farging
applicable to the invention. Figure 6a shows an
enbodPABft- with a first |ong edge LI 10 and a second

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

ext endi Agpiafearpl aprodugt a0 @lethedt #eeardpsd de® 640 foyepFion

tonguegg 1@11;?&511%t %ﬂ@lﬁagl WL die Itﬁ&bvfrdch@tb_@ﬂﬂ Gidtudunalwide
direction of the tongue, Figure 6

w t he
enbodVABHELY 9f EOPPLETd thReY BMGES187 %A é&apﬁf 994 % P¥ st
| ong Qgg@uééd andiéw sﬁﬁ;@ndmh ang edgeibz tdheudd ris$t mhpng
edge has tru3|ons extending in a plang, aghgﬁks

to théa?b Cm%ﬁ?ﬂ%%%Fo T8pl acenent” surface
rear sbdea mdgomewtduds plLacermemadsupf atre exbfuddte Olroﬁ@@émed

and 2%&93@%1 @ghgtgfﬂégbkyg ttu%lcgngbﬁi&ﬂﬂgakuggher shaped

dire Ion o ongue rotru3|ons ar e
pri8f erabh yfdyowxshalRe CPU@ﬁHlnﬁf ri:Oa I0&Pt 3 UiSXPhT SFBERE

en‘oodge@@&dn{gh%ot quewegtpcszowm@ddmmoa weee S thAs abn,
each protrusion 61. The reces Ereferabl¥%q9%3}gg is
to t hBe8{9% Fha %ﬂ%“p“eloaﬁlt%"%’r StPigi BiPS25

pr ot r Hakr@NSo ale@npoedercabl yoprwyi déed. vibyt Ifigrési cti on
connection 63, nost preferably close to or at the tip

of the pr oéarﬂj%'eogeerY\Wh“éh combL-ibg haped sf ghai fistdaCEngle

as a | ocal vertical protrusion. This frlctl on. n
cdh neé?FYﬁ?\efk é‘élﬁsn?‘l’] P bFRA (5 S8CPI PRES! Lghex,
di spl asenesd Fheoyey#h 30edtbidig iaBsbadirat tonan gmbodiment

duri n% pir:k?gulc%}vleggior?a%rlfq%gl nge arpeq/a 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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transport, if the displaceable tongue is integrated

wth the floor panel at the factory. Figure 6d shows

the tongue 15 in the cross section B-Bin figure 6¢

and positioned in the displacenment groove 40 5 of a

panel 1. The upper and | ower displacenent surface of

the tongue is configured to cooperate with an upper 43
and a | ower 45 groove di spl acenment surfaces. The pane
conprising a locking strip 6 and a |ocking elenent 8
for horfzuntabatockiong. eifivaipanes of ithe cemogutefcgr Y
be 10 Cor}lneCte ioona. ?ﬁ?ﬁr}ﬂepéﬂflcol{fibﬁr&i S:io”blaainsmed

as thgoﬁ%fbﬁngr?gpane in figure la-id. The upper

di spl auesrmvoogearfmee £1629) RARGLorit Fe SBwe?” Wy @
di spl geemBqSeEf agR £65dr Qfrtt Bendunguadi saralsone

preferred enbodi nent provided with .a beve ,
pr éseﬁ?f-ewgenges EP Odflrgglrgu}T% O(/'gz, &ﬁjnegl\é%é%g%aﬁg%ctlon

i ncl i pegdhd 0GkisBg: sAid ateo (66 topksreTdivassenblieg

i nclined |qckin f t et grahl welktH@an
i ncIiﬁ@ﬂc?gﬁ%hégl@éﬁgqusgﬁggg%é§2 é%qushe tongﬁe %b ?
gr oovend2f)gurkn Enbediomentse edbteNg te Fiey. BISRhtP"-
6e, the 20 di spl acenent groove (40) is formed in one

pi ece WelhiAd@aCORGOhant Bfbquameht bitth ot herst long edge Ll

al ternatives are possible._ The D spl t 0 may
bd0f orREd® | R bR eIt 2T %&F, PPt g)@ﬁ‘p?%fel?%ég

whi ch pirst eeyiRest edtdmiiagwonc edreei prieldal gietthe bepside
The dicgplacerment, grove, MY Do 28.f orgmel itk ahaned

, ton

pl asti’c 8 §t aP"Eections, I ch are connected to the
panel lahphtidimagxaiptaignsphiCohARE€E$on, gl ue or
friction. These alternatives could be used to reduce
frictiop;gne tsa-Hasidv trabeetigsdiment al irditopl an@riEne pide

the tongue in the_di spl.acenent gro T Lepl BBHL 1.2.
3015gr JETE: i R 6t b ﬁfggtggeﬁﬁ%hggdf%F%f?on re ucigg

agent .rhhesestpriongi ples haaypadtsmspenappl c&gepdthe™ 2
tongu%ﬂgggogg%allel 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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Fi gure 6e shows that the tongue 15 may al so be
inserted into the di splacenent groove 40 of a pane
for locking in the horizontal plane. The tongue is

di splaced in the vertical plane during connection of
the panels. These type 5 of panels are connected by a
nmovenent in the horizontal plane -"horizontal
snapping”. To facilitate the installation it is
advant ageously if the spring constant of the

pr ot r webngpqaar,t if stigs dibpbateshd.epossius és nidgregsed with
spri ng copstant re uld $nhned.dy,ce and 10 snooth
connectFon rovEReH MAtROUt sudi enly or heavily

i ncreased di spl acenent resistant. Accordin

/ to one
enbodi nBHIUrY KisshsalhfebrPsy 13 blbv‘&*?hﬁﬁgiﬁ section B-B
protrysi efNgurld gur endlposhensnddah andaiisphapetent groove 40
prqtrusion results in an essentially.,co e
ar% t"%e""fl%ar’"t,e %Ls T *RESF ha L5 WRb1 & g%%%gé%@%@gc of
connea:hien*gortg_m panmrsﬁiaure@e;q iqgogérqu@ewppb_wrugj,m; 43 and
and 2,886 18! Lyodyd1RALpERELAC OISR FhEWela

shows that "a strarght protrusion results in that the
nonenconpyt§inac hakedd ngupEBEP thengotir ekipfeckRee Pstor

Spreag eyl oAl 18k HPerhpapinaf 1t he dangbhired dhee20
pr ot rusi on, resul ti ng In an 1ncr eased Spr.l n? const ariljue
L

duPi nGOPRECESUESed TG00 RANY Il 4B e 8F LA

i s therfdbospimacedndl si’anae figurelle-pd efBrea edpeechisplatement
the protrusion has the adva e r ION6s) of
i s not 4e3TT o{/%élél ?’f&?ooro%gﬁﬁcgg'i%r ggggisa(t? %ggp?‘?{e. oerrl. ) o
t he t chguecnwiediisplmced poeffrred TheogimsmityBreyides with a

pushed L pi .4 hagqLe Andng £racking ffrebBe (32, 31) and
protrusion 1s avol ded. Figures 7a-b show two enl arged

ertBodpreRtal igrda lpakind PULRRCE orf§lie FTFPRETIECVY ew Bind
in a 3Rcview 15BRikd WUr€Sce cooperates preferably with an
inclined tongue-locking surface 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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30 show a casting gate 71 which is cut of before
insertion into the displacenent groove. It is
preferred that the length of the protrusion PL is

| arger than the total wdth TWof the tongue. The
total wwdth is the wwdth of the tongue Wplus the

di stance fromthe tongue body to the tip of the
protrusion perpendicular 5 to the length direction of
the tongue. In the nost preferred enbodinent, PL is

| ar ger ti§u1e2%$V¥hdws|tsaalthB poBgEr Ednen L sohBe r BrgasLed

IS W de%?l’lct dlS lgée@negﬁ: v%r QB r&ﬁlaoga;lé@rfd%ealSCﬁ% in

bot t ofi* Te re ess: gure 7a.
10Pr efcoe apdnjizophal fhege t“éh%t@ﬁga%elﬁt KésPhifgite 1 Wi s

per 1QQ méleg%ﬂe ofudihg tongueibn dheneapgelsf. abest type
20toaout Preferahly the | ength.of

th
pr 8t r 9§i BANPA F§e|?quﬁ§tF3 BHROLHRTL" ia'ﬁﬁiﬁgré uEet
20 mMMp1the Windth-Wef1 tshepdfmdgangue is in the range of
about 3 mmto about 6 mmand the total width TWof the

t ongue fsaboUl 180 MR i@ abeartabkouBly if
The Ienggh:E %§3£%n%ﬁaga?t BP 6e?meeﬁ'tmo

pr ot r b osIsE 140, éonf?@l’fdloéft B PIPESIT IR PREDE L DR SoREmeAT 2°

prOt rb&%b@ﬁbi& taheshdPr Q;fpraﬁg adliraeent prsofiessiom niseiand
the 2

range of about mmto a
i ¥t |5ﬁ‘@°E]9<a‘?Pﬁ1n§th%‘P “5“’\?/\‘“8??1 k%%Omf-‘lsouor lﬁﬁ?la h%gglly
about 12xQQeéT§Bd |dnet>md¢emgaztthEemsjiamtofA¢mdne@ Kihgne

system at ad ac edges, 3t ANGUE hepet hpFftrusion.
about g a&#ﬁ% 5?%?%%%%0%5 t he Sro rugion

| engt hE‘:ngsrakﬁjutsh@fgs neat [febo%® qt@@@ghp%ﬂtrpﬁéo‘aowuﬁgﬁ in an
BP is %Q%HElaS.L ?TEOLQEarW! %ﬁeﬁ’tf: atr.lﬂﬁ Eﬁ’é‘gﬂdﬁcw is ahdmg Bhe
™ an§ S T LS 5 about {nn t the tip of the
15 whole course of connecting two panels a p
protrusion, and a essentially linear spring constant.
Figure 8a shows that a straight protrusion 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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The tongues according to the enbodi nents of the
invention are all possible to nould in one piece. It

is 30 further possible to cut the noul ded tongue in
shorter pieces which all have the sane properties per

l ength unit, provided that the nunber of protrusions

is not to few. Another production nethod is extrusion
conmbi ned with punching or cutting of the recess and

the protrusions of the tongue. 5Figures 9a-9d show a

| ocki ngreysst et s taht ovhe/ akhiperloff @hdi pgptanmgion PL is
vertical |ocking according. e i ripncipl

the i HG8RET dhan Weortd%la&t ‘glcgtg‘ci(rﬁi P g?tehr}i gghg‘% T?‘%e%tal

| ocki Rgdsysitserrheompitirse$ hé ricrbizent ridggc they Gigdgpce from
(71, 71, 71" h as Xy 5 Ol g4 i 48 perpendicular
chem ctéﬁst% d tehégg th" 5 fgjfxgidrfggggﬁ%}{gtf%]é%d/por pat

thé | cokimg lengterdimcanarort dthet hengwekitRgtF Sret14.

Prefergbky,ald hbsXie, t e00les ssheWrah RRTB. It is also
appl i cation ar rovided with a friction rgducin

e p
agent Prefgrragakhel O FeE8RP giit 849t AFd “Show %éft the
| ocki REosyssiRm ik clheaal lkawsbaveron oal tieolrgicngs: @ssehown I
coul d he desjgned to be | ocked with horizontal
snappiitd** ¥ ' hi s enbodi ment the snapping is mainly
facilitated by the flexible tongue (15). The | ocking,
syt em Eveferdhdvdeshyfedceot D iHIRED WG FORI%D + M 1S Per

subst abi gh l@l@itﬁoﬂf athdicspbas et the Ofariel Bfaabout 20 to
conbi nati on of horizontal and vertical displacenent,

as shéRRYFr*% ™gures 10a-d. The outer parts of the
tongue 15 and the edge of the folding panel 1 could be

desi gne@ref¢tbiavehe kanglthr of ot @FOpBYTion R 1s in the

faCi'iﬂa%BS<§P%&Bthlo mm to about 20 mm, the width W of the

15 tongue is in the range of about 3 mm to about 6 mm and the
total width TW of the 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 length 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

mim.

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,
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25Fi gures ha -11d show that the snapping could al so be
conbined with a flexible strip (6) that during

snappi ng i s bended downwards towards the sub fl oor.
Figures 12a - 12d show that the | ocking system al so
could be designed to allow | ocking wth angling.
Figure 30 12d shows that the | ocking systemal so could
be unlocked with angling. Wax and other types of
friction reducing agents could also be applied ft he
di spl apeemimedgtlopy d&het HeEnkedn §hePEiFETeoDT %Snnt’ﬁ ew

| ocki ng, Syst-e P40 18 SR ek @ldaY i 8 Nesithifsa6e Scdnbahed uriting
| ocking are in contact with the flexible ton Erusg%%lg of

fricti BANFEAGCPReTHGERe W ISP} R EiTe 259 HE Ing and

unl ockiing famgations in all |ocking systens, for
exanpl e shown in figures 2b, 13c-d, 1l4a-c, 1l5a-b and

17aze whe r@sp%—t%io h@wtaprlga'éﬁlh§ dJsR%inplnioh koski ng
system h cou ocked with vertical foldin

verti capriiseli f @ldla’ﬁgPpﬁgv%c%ajp‘iﬁ]‘r’rﬁgc%?ﬁodfdﬁﬁ%et(%&he

many dinEIz?r&&BciﬁYI&S cef thongesrioi ch aréemmaderadildtate
separate materi

t he e of t.h N j ucin
t ongued® }f’élgcoﬁﬁ%clt"&g‘lf‘% %YS% ﬁleFoné%rlS%sp s llcécﬁlghc&d g
t onguesghave7at TEast7lohe parht a_tshmx,l oif| exidimalar
EXquleﬁe 1c5%§b89'QEP%§%8 i%%%ﬁhﬂg%ﬁ%ﬁkgnf’ﬁﬂgjor at the

separa e ongues t OwW SsucC [ ockin are shown
in figlpeksiheleBentd 8 24dler at54be Jaw&laz?ag@veAFfl

types chef%) 19' Qlf Qi'lg':!%le Whinghe § Osnenanp! tﬁuﬁa‘dﬁp]s:nﬂﬁlon
tabs, are | ength dlrectl(g have fl exi bl

protr u§F%r%quﬁ§F@Ié“&h 6uf’§’rcd%°§ 5robvE%e e oulfddbe grax ox
used. Agcording to the invention a | ocking system

15 Figures 10a-10d show that a locking system, which allows
vertical 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 combinati?n
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 1lla -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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20 wth a separate tongue which has at | east one
flexible part is provided and this | ocking system has

| ocki ng means which allow vertical and horizont al

l ocking with vertical folding, vertical I|ocking

snapping with or without a flexible strip and with
angling. It could al so be unl ocked 25 by angling. Such
a locking systemwi |l offer several advantages during
installation of floor panels. O course | ocking

syst emgoeidl ovkd ddsioghe rrpldkdt hatthenelieplaceyeph| gxsgove,

the abeyg dmBhLi aneb06K1 11 tfh'énﬁéélgﬂlgcwgﬁénb%nd espec1ally
prevented. For exanple a |ocking elenment, which has

30 | ocRPr@lrfaF?%c@aéseeﬁ%%|%0§kb%$ (A B UFH-ach Vh‘éh the
hor i ZOIﬂléﬂlbpleaﬂ@ngLW | bu{slﬁ eﬁ&ﬁﬁ:ﬁ:ldh%&ﬂhbyagluﬂthws_ll improve

ang!il ngh H.OC%J.I}?” gnhdg Pfock Suc'%unf:%oo(:ks Qg <-§]Y ol;r:]k\nl.mﬁcl[l

howBver ‘fave & FeRGY in orlzon a
di r ect spshen¥er o axampldi stgpuns Lnnfimyescalsesi 3chd, nbét-c,

conveni enty, i,Ast #d-ad uﬂargreg hade b@%\e%?uélwfﬁéxlﬁﬁe

and 13 b show an 5 alternative instal i on net hod
The short S|des of panels jin

connect . 1OPRERS HBSE BT dEs- B¥ CﬁHL%% rlﬂmﬂéR‘ié”&&E‘dv?‘chal

R2 ar efcmimgctedrﬂmaeambclcﬁtd@er abyln\,t&j tndasndmpdkigngoatd have
hor} zop mhere f ongu
10 grﬁrg ???Pen lté/pe @ t%% eg vﬁlégp%ég&dte Jguge

conpri Si |s l'a
| ocki ngeprBuath Iaaizﬁmraéct:hwg mr@t kode |<sf érer eanstly @asyh

since the.pangls &ovlkdebe tj,cf’“ dpbhét et B SHA hl 88kgues
short edge agai nst short g g and connected. They

do
not halld’s Gtbeeafiglosg BT edstOFetRer- ﬁ}iﬁ??&es of
tappl NgmiPQeknts hﬁhtwkﬂxﬁij ?g@mbmgﬁma B&Eagﬁtel?&oagees that
connect e th.1 i.ng. The od, .conpri se
??a 9 oﬁu%?viﬂ%§§ng%ﬁ %8 rlﬁﬁ%géegh%ﬁ%rﬂgggeé t4azc
\M th al$ﬁabhandxiﬂa%eocklhgﬁyggﬁteﬁ1fIHXﬂb@ekt¢@pud$e which for
adj ace r % Cc y S
Q:Ean%lig Tg%ﬁé‘s eLbd cald 5%& 4n 9&@;@}; QLOnOUS,

conprl sSin art an orl zont
| ocki negg¥st rfftpxwfﬁpﬂrgr:ﬁ@swwoé@ﬁh%e éareﬁéhﬁl%@ |96ﬁave etc

si des mhtily ge@@anm@abrawltagtﬁy&t@@hwa@ra Sik@iAg system
topgue, .  a groove | ocking strip and a Iocquga%lelele

art 9%??‘?38@ tﬁﬂﬂuﬁwd“ﬁlanP%ﬁ ItolRPRY ©

part is provided and this locking system has locking means
which allow vertical 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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by angling 25a)lnstalling a second row R2 of panels by
connecting the short sides of the panels with vertica

| ocki ng or horizontal snapping whereby the flexible
part of the tongue is displaced b)Connecting the

second row R2 to an installed and 30adj acent row R2 by
angling. Figure 13c-13 show that separate nmaterials
72-73 could be used to inprove strength and | ocki ng
functions. Such separate materials that could be
connectedias pancedgechor tiaskipa wIeR ldmporeger have a

| am naf, ?Qrst‘é@l‘?&ﬁ ;90EnPanNsli zenddd dikeyccoul d

preferably conprlse hard mood pl ywood, plastic

mat eri al s, ln ar. Separ .
coul d be eﬁtﬁﬁé%eﬁo]tdtﬁngn’es B PSER & %gs%e?'heyttg%%?‘;&lent
form aup@tfatllaf:lmheneathspl aid:ce«rm’ﬁt, gflcmves B3 gingwh3 jth show an

f ! gg i!‘éer‘na% ggrlns%aligglgrp%lﬂﬁo@r PUEs KDt B3I A8HOWN panels
or even at least a part of the

| ocki ngnsat rﬁlp,vse w1t Rthare ekinggtef oovee 130 uE §F18$v?1 h

figure,136.s 38PAr A LniBlsl i@ Sr60thebectiseas daghabther by
Iocklng systenms with separate ang artl fl exible

t ongue¥erifede 1pFFiNG BFeROTHNG? rm%kanp?art|$f @
| ocki NgeSysitRMBosHONN cbfiprising a flex1ble part, is displaced

10 during locking. Such a connecting method is extremely easy
since the panels could be laid flat on the sub floor short
edge against short edge and connected. They do not have to
be angled or snapped together with a tapping block. The

two adjacent rows Rl and R2 are then connected with

15 angling.

The method comprise installation of floor panels

comprising short edges with a mechanical locking system
for locking the adjacent short edges vertica;ly 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 RZ to an installed and

30 adjacent row R2 by angling.
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15 figures 17a-17e Fi gures 14a and 14b show t hat

the protrusions 61 could be | ocated inside or outside

t he di spl acenment groove 40. The flexi bl e protrusions,

whi ch are | ocated outside the displacenent groove,

coul d be designed to cooperate with 20 the tongue

groove and to lock the panels vertically. Fi gure

15a shows an enbodi ment of the flexible tongue 15 with
protrusions 61 partly outside the displacenent groove
and wit hﬁ%@mv1%&amedsﬂmehapagaparsi;guuasce:malshmgs could

t hat t ed t El
{ongud 18T CREFEUT GLARBaT PAhd AR drPect o S2°"

the digepathoa mutethelprtnatusoukdsbewpbhn¢nﬂﬂ§ gatan edge
(provi degltoﬂain LNeoLrLebian GOMRAGHERNSARAL £PE& Pahel
a

such den orce IS pressed against the
t or@uearxm@heyth\@da prefRr Ly prAREisat NYFO5Pedni PHYHORE”

pr ot r Usi.QRs - 3. d19ids, tier, 9NepVad FhRLedor ecbbraste
preferred that in thi s enbod i ment, protru§: éPSho

be di redesdatdverds Pﬁe&“ﬁﬁPFdO?DFWS BRAT RMTER S théley
f ol di b 8barbsn apashovn the ﬁngpﬂak&meﬁtw@rcawe, as shown in

enbod nt offers the adyvanta hat f | 8hown in
t ongu Jvﬁ‘ﬂrle 1;1%‘{‘ iangﬁrg urlggm% gfgﬁg épogi(ltago t he

f ol@i nfj.gulre 13d pnefesene@lttmatstm@amtewﬁbﬂee tlosgieg h%§lp 6
S at | gastang.d Lzﬁgdsgo&;e havel ! 8thendnPeidian 1640)separate

Such a portlon cou e Integrated in_a noul ded

t onguetatieriads| ePuids Bebesgh lineila-}'rdoé’kénﬁ u‘T‘Pfﬁit@H‘ oF+ Bt

part |§E§%rﬁgagéﬁﬁ pahi-eh fﬁhﬁiblétﬁhﬂbuebn tkdse principles
enbodi ment_ there are protruysions. 6la and 61b athgagln

edge pttidoRe Wied HE t BHYIR C18™ ahtf vRds &Y Xt T usi Ons
exi®endtignrdisf f2d-€Me di recti ons away from each other.
The tongue has also two short edge portions El and E

whi ch arg f,06 0Bt S Ueh !Lli‘@tsﬁob:eyhéi@ trHét p%ﬁﬁmioaut 6i deuld
t he dlsplacenent grove as

as of
the t droUE25HE it SnBodTHEe W T TSPFAETTTTasEose 10
I nst al #rat irg8xidhe hapasodnd, hehpeiotanisilonstahdutside 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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the short edge portions could be used separately or in
conbi nation. Figures 15b shows an enbodi nent with

fl exi ble tongues 15, 15 on two opposite edges of the
sanme panel. This is 20 useful in advanced
installations. Al enbodi nents of separate tongues
shown in this application could be used. Figures

16a- 16e shows enbodi nents of a flexible tongue 15 with
protrusions. Fig. 16a shows protrusions 61 with

bevel | edtobrraungencl ipere7the Flgine IGIrtshons fhegnobn

D OBl M35 (e AIPLARNEAROIAA08 WEDBRYadE Shat the

presse 9 nt’6" the splacenent groove 40, Flg 16¢c shovvst £
r ound @Mp@ée@rmuethello@toér%ﬁ?touéf dpRE G Eher Fgn§art ©

whi ch ér?ec'flo'lﬁﬂcfs Iltn§§ ﬂe@telr@é@ ﬂMaﬁ:htM@rﬁle&ablé otadigng has

fromboth | ong OFi gures_ 16d a l6e sh
errb%dﬁh‘%sﬁ@sw ‘frr? &8%11%‘1 FroPrYRHGs T O.[‘g‘ g%d)e A" @

out si digoﬂdl%ndt&MCﬁ%@nﬁmﬁegrglté@Vﬂi zaomoALdieoermoduaerﬁts could

coul d nbined.. For exa 0 e ad
protr u%lrsd’n a5°¥ nexfaimalg? 5 p&% no?trlggg %%%J{ Igf hg\%&%ue,
roundewhiott s @drtsled? s thisf enaddnesE. LIFrgupES 16h

and 16g; at Jhhesd exi 8- don couh
have & Ibobcdr%Q%IXE véwl FEG 1s],JI ?)é e e{dﬁlacgert t ﬁlan th tongue

pal® ofind W@epar¢xwleﬁs teﬁ@eaﬁo%rr FEiTERTBAC \/a}hrSHt’r%‘S away
di spl ag£ablegchNodihe . dlrﬁ@'iﬂﬁ@ﬁ&mﬁasgraa@\tet@@ sdmn:tngdge

| ocki Th I bet he _di
Lo, prBEFUSTaNSS e EL THET APt B Cnd P hc et Sk g "

reli abbgeceky dus@icm:eﬁendilsﬁlatheexpr @lroysi & nﬁrph ps the

preferred. that protrusi nd 0 ape;such
that tlﬁje‘g‘i)]arf’s “of° %hg tgn u% \fJ&E)% O%Eb?ﬁ{%eﬁlg to%gue

gr 6Hvefaxidrittage pxmsldtiietim cé’hﬁ nsharsked peRsintosRusighs and
exanplghé H%r%ogﬁﬁéeportlons could be used separately or in

combination.

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 l16a-16e shows embodiments of a flexible tongue
15 with protrusions. Fig. 16a shows protrusions 61 with
bevelled or rounder tips (71). Figure 16b 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 1l6e show embodiments with double

protrusions 16, 16’ inside and outside the displacement
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whi ch conprise flexible parts, which after 100 hours

of 15 conpression, corresponding to the conpression
during vertical folding, could spring back to a
position, which is at |east 90%of their initia
position. Figures 16f and 16g show enbodi nents of the
tongue, which are symmetric in a vertical plane

per pendi cul ar to 20 the edge of the floor panel. These

t ongues have the sane properties for both folding

di r eciyiromse 4DheAlbngledineftisgwoeld 6ee wiorhipedt Fegi exaple

extendi p 9? uet%?ﬁlsdcﬁ}blgofnp? SoRf idhet engus.fhisa has 16

the adv ge of support™a e outer nost edge of the
tongue. C¢m1<hﬁ@Whe¥0WePPW PSrefbbdiatent HFIES 6ﬁijue
with protrusions only in one direction, the tongue is
symret I FCqide achosha ambhab ame; rhahi dte gilegsbleheongue 15

ANBUE Ak, b phdy ROSOHRLG, e LA chopaLe il che

e &6 e sare properties for
foI di pgrdi sdiieopsrt 30A bécki@grsturescad 6 whidtking

elene@ﬁs 13le %1£0£§'EHL %Egbfhé%ﬂégel9r$3%éTﬁdedﬂ%iﬂ§ locking.

di fferen ang evel s and radius. The Iocéh %
sur f agaeoPlahdeLeRt e FefRIRCeBSRRyIRLYE 28R Bify Protrusion
'n“ﬁfQEMu&&MaﬁQSfkbétﬂﬁpahdeﬂgﬁlakataﬁepaﬁehabas shown

in figure_ 16i e_vertical | ocki l.d
eﬂQod%HﬁH%a%%ﬁ§WstdW“’pFPE&?%féJ?gndggjfBEQﬁggg Fbhat

| ocki pgoetestims 8nantiexidtkiprrist rrp Sich thagukle PRats of
shows 3T L&XI Al el ONONE,L 9 WD oheL Bl dvaDedSrt o

exten&lng u e tO gue 1S connected to
the f ordsmgrpdioekelin mogafpé HH tdRBwsha FHRERILB| &5 2 tongue,

t ongue 1oy Whdnp £ ke X8 vhabpdf o/ 5 waxterndiveg dosvwairdsot
The flexible tongue is connected
15 compression, corresponding to the compression during
vertical folding, could spring back to a position, which

is at least 90% of their initial position.

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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to the edge, which has a |locking strip 6 extending
fromthe edge. This enbodinent is an inprovenent of
the | ocking system shown in figure 17a since the
flexible tab is not displaced by a sharp panel edge.
The fol ding panel could 15 be fornmed with a sliding
surface 23, which facilitates the di splacenent of the
snap tab 75. The snap tab coul d be designed with a pre

tension, which presses the foldi el, .do [
| ockedrasist | Bif l?ﬁ&l%r?gﬁéaﬁ?ﬁf ?H%a??cekﬁnﬁf”é%%%”my
coul d bey.cepbimednwhtdn g thewrshapedupprmeZ@eopt the panel,

protrusions according to.th ' L{ci ofodike 3 h
i nvent FDFtovR 5&98937186lshg"&5 éclt%gff %}uﬁ %Pe (t)aiLb 75 °°°

coul d ke dnboatrethti nohsbsta odi spfrrdRbAt RSV F1¢ 2
Coug d Poeckq_:nraeﬁfe%n?pwgsa qqmﬁ?ﬂ%%ﬁ:gﬁ @nd a separate
a

t ongue cou ave flexible 25 s inside and/or

outsi de a di spl acenent groove Figure .l h @e tab
enmbodi MmOt W & ROOHP s‘%lé@é‘é@r% SR tes %’gtﬁlg')"{\é{olveFe 2

and undere;eaahing hewards g Thte EseowE.ef horguchd sf PexRgsIted to

t ongue_co be | ocked.against a part of the |ocking
strip %@aﬁkgd%%% ﬁ%?gshbmn in this application 30

coul d be used in such | ocking systens. f.l exi .
t ongue wWiitdrrgr btk YA %o{ﬁ%%%B%ZLﬁﬁ¥§uFoléiﬁzeivg?%§%qﬁentab

flger panslenfiohg a¥amphedabaue Blambardtevere thi aprzrected
B Shrsbr FAF Dllsd LT Bl g onshs sl
the edge. This embodiment is an improvement of the locking
system shown in figure 1l7a since the flexible tab is not
displaced by a sharp panel edge. The folding panel could
15 be formed with a sliding surface 23, which facilitates the
displacement of the snap tab 75. The snap tab could be
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

725 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.
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5 obtained. Protrusions could be made extrenely small
They coul d for exanple extent only about 1 mm or even
| ess into the tongue groove and there could be nore
than 1 protrusion per 10 mmof the tongue length. 10
CLAIM5 1. A set of floor panels (1, |I', 1"),
essentially identical, conprising a first and a
second connector (20, 30, 6, 8, 14), which are

integrated with the floor panels 5 (1,
A flexible tongue with protrusion could be used to lock

very thin floor panels for example about 6 mm and even
thinner. Even with a vertical thickness of a flexible
tongue of about 1 mm a strong vertical locking could be

5 obtained. Protrusions could be made extremely small. They
could for example extent only about 1 mm or even less into
the tongue groove and there could be more than 1

protrusion per 10 mm of the tongue length.

10
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1': 1") and configured to connect a first floor pane
(1') to a second floor (1) panel at adjacent edges
whereby the first connector conprising an upwardly
directed | ocking el ement at one of the floor panels
configured to cooperate with a |ocking groove (6, 8,
14) 10 in the other of said floorboards for connecting
said first floor panel (1') with said second fl oor

panel (1) in a horizontal direction (D2) perpendicular
to the adjacent edges, mhered§9¥ﬁ§-second connect or

CF”D{!ShngAasé%e%iEheoﬁimhengueq(ls),1Uﬂ,n@gs@@@a11y
plastic, in a displacenent groqv 40) n
one ofldc%l’Ff%'orc Rhef< 9 1, gjﬂs?c, %tn&egf?%%lﬁl gggrgér%%g (20
(15) im,cenfégured woicoeper atearrtrdavtBhdlie Ghtyeanets
! R ghegiot Iier 9I’ )S%Ing I: xgﬂrgupé‘@ecl,os c(n_;linecl{: )a frakst Oﬂl@omgpanel
the fl odr "panel s together “in a vertical 20 direction
(D1), (1") to a second floor (1) panel at adjacent e&ges
whereby the first connector comprising an upwardly
directed locking element at one of the floor panels
configured to cooperate with a locking groove (6, 8, 14)
10 in the other of said floorboards for connecting said first
floor panel (1’) with said second floor panel (1) in a
horizontal direction (D2) perpendicular to the adjacent

edges,

whereby the second connector comprising 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, 17)
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,
characterised in that the tongue comprising
at least two protrusions at a first long edge (Ll) 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 (1L2), 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.

29



the flexible tongue is displaceable in the horizontal
direction in the displacenent groove, characterised in
that the tongue conprising at |east two protrusions at
a first long edge (L1) of the 25 tongue, bendable in
the horizontal plane, and extending essentially in a
hori zontal plane, and that the tongue (15) has a
second | ong edge (L2), which is configured to extend
out si de the displacenment groove in the connected

Sg at e,( L%rldrﬁei@gtt@@_fqrzﬁgrpmg ﬁé élhﬁn&acgﬂobm_ml ong
edge is essentially straight over substantially

t he wiBpEeiRAGERS oFS tal‘?eaf‘%]rf’gg’&%ween t%’f. pfﬁgr%se Ono% Vana
fl oor rpanedsyiasdchal madettial aifntie twhamei h5there is

an angl e between the protrusion 61 and the

| ongi t u?i nale %ier;effiﬂ%o@fpgmst QBOMEsikRd in claimdl Jhe,
set of floor panels ‘as claimed in claim1 or 2, 5

whér eivhetptn et PERE 6P 0BT o @ BoRPSHEFEES: 4. The
set of floor panels as clained in anyone of the
precedi ng THAIsEE, ofhEcernpair spret elsingts iglaryarengf the

into the difﬁé %ggnﬁgn LQQYe AR protfﬁsi@%@ getefend into

[/

f1 oor PpERET LS eI A med T hanyons of the 10 preceding

cl ai mthewheswliagenhet fgnosvef 4Gor panel is configured to
be | ocked to the second floor panels with vertica

f ol di ngs0r sl Lkyo¥eftdozapah@ickiasgclaimed inTheywet off the

r panels as _clainmed in.anyone.of. t LB L,
r ePFSERETRFGEA D1 eée%%ﬂéﬁ%%ﬁggﬁﬁggx%%gh 15 75%
of t heonitdtiralb tof bé Hedkednto ftiwe seforef foogopapife Méth

A, Lderrical el 1Ll POFeRAREL S1ASKiGlhal med i n
anyong£gFlfﬁ%j%ﬁg?ﬁ§ %£6f)mhgré?n the length of the

tongue is nore than 90% of the wi dth WS of. t
face of o h&§ |556r Opahel, p?ﬁ%%s Tive “58 m%C? %gly&éé;%gl §he

as cl ajlaedsi -mnyaeeenf thkelength of the tongue is more than
15 75% of the width WS of the front face of the floor panels

(z, 1").

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 (L1} of the tongue

comprising a recess at each protrusion.
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claims 1-7, wherein the length of the tongue is
substantially the sane as the width W5 of the front

face of the floor panels. 9. The set of floor
panel s as clained in anyone of the 25 clains 1-8,

wherein the first |long edge (L1) of the tongue
conprising a recess at each protrusion. 10. The

set of floor panels as clained in anyone of the clains
1-9, wherein the essentially straight edge of the

tongue (1D5) Ths sonbinfimes| panels 23 claigwd op Fjyese of the

panel s.1Glnsl 149 1 vher Rl alddhiBah 8¢Ndd:Gabnt edge of the
conprising a first and a second connector (20, 30, 6,

8, 1l4)tongkechldr €si APRIGMACEEINM th the fl oor panels (1,

", 1") and configured to connect a first floor pane

to a seaandafiéaorofpahedr pihebd @Adj atent’ ‘edgesseniiiet by

the. first,conpect S| p 1 ' e

| ocki Bt eTent SPesEa oL e g 7O

to coolfer & e8mith .avhidkiamg tricorated, wigh thy fipophpanels

ot her gf sai dyf1,0QLR0A5MAS ({108 GRNREERENG S&HHsf iMSbr panel
floor panel (1') wth saig second fLoorifaneI (1) in a

hori zdtt & SEFPRELEIERT (IPLpét hetdPCaRres™t 69FRe

adj acent 15 edges, wher eby the second connect or

conpri sivhgraby | liest aregoectds)comnr isidis phaerrpedty

gr gpve, . 5 N .edg n t 161,

R o i T G R AT
cooperesrEiapred &£ GAGRRTaFeOBYEN (R APCkHIQ FTLRES ottef r of 4!
sai d fi,0QhePagd:S off0kal PG bBErd RISl FEorcpRel Sng said first
together in a vertical direction gglé char cﬁﬁrhgeg

in t hattPRePEdAgUe ¢ ofipr §Pﬁé SRCPEEL O 2BF bt HilsiBnS
(61) hendabheai niitdeethar i (pant pdrpehdnenlandoexhermdijagent
esEFan%%gy in a 25 horizontal plane, and

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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that a part of the protrusions are configured, in the
connected state, to extend outside the displacenent
groove (40) and into the tongue groove (20). 12.
The set of floor panels as claimed in claim1l,

wherein there is an angle between the protrusion 61

and the |ongitudinal direction of the tongue 15.

13. The set of floor panels as clainmed in claim1l or

5 12, wherein the protrusions 61 are bow shaped.

14. The 136t TRé ddwor poanal paasiclai redihed amyoheinpfll,
clains 11-13, wherein_the first, floor IS

conf i gHEE ot BET 56kBY TEF hge%%eceéln&hg ?%%lrtrlb%ﬁ% gt and
wi t h vierd iloabifolidiadgdbrecdlosl gf vidret itoatu¢ ddki ng.

1015. A floor panel having an edge portion presenting

a si dewardl ¥hOP&H: GHEOBYSor ipAnwhé Gis @1koRgued eLatd 1dsor
a separate part is recejved, chg acterised in that the
Longuel {30 eEBHRrinS RECHITERS o1 it b SR SHEPEA-
protrusions (61) at a first long edge (L1) of the
tongue, 15 Zhd $diaft Reopr perass ors cdrenad riangagone of

bendab%f%ﬂﬂ% the; 9 QUGN @ePkang: PAIRK! 84nd10 ikheonfigured
front face of the panel and extendi ng essenti al

ly in
the plheée locked go the F¢66F Haret Pééleéﬁa‘i”ﬁé’d"#%%‘?ﬁl
15, wheswiihgt Be 20 19ngeecichd) 1basimy.second | ong edge
(L2), which extends outside the groove. 17. The

fl oor panel ,a i 1:m. 15, 0Ls.L0 [T N aF-H
seg(gnd ﬁ(%ﬁg%%%%f%g%gkag}sl?gn??a%(lig)]/e spt()?gi ghtﬁ}gvert:Lng *
subst agitdeslargly hepaphgrecYendohwbich e togaptiefords5182s &

floor panglaraspgtiiRBdetdi@Ry ene 0t £lAtn® r1b-dé, d in
wherein the tongue presents a.recess (150£ in %he shaped
pl ane HF itheateRguctPBh FEPALFERI T HOERE YEn§OR S"eP

di rectpssrrafsibhe &idewar sl firepehogyy aoige. (L1) of the 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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19. A floor panel as clained in claim17, wherein a
space is fornmed by said recess (150) and a bottom of
the groove, and wherein a portion of the tongue is
bendabl e into said space. 520. A floor panel as
claimed in claim15, wherein a part of the protrusions
ext ends outside the displacenent groove. 21. A
fl oor panel as clained in any one of clains 15-20,
wherein the tongue presents a sliding surface (32),

whi ch 101Ps 3 HadloPRepRradl asi vEimsdt hie Hefh pl an@Rie e

floor paaek.is ro2hedAoy QRGHErddbak f050)a i ladlbcﬂg:om of the
panel, said tongue is of an eIongated sha e an

of MOUIKFEAVRI 3Ki EPEFRIaat BPF SR Ph FHaL ﬁEetJo?wé’%gable

(15) canpbi saity sphickeast two protrusions (61) at a
first long 15 edge (L1) of the tongue, and that the

pr OtSr usi 9ps Ar oggngégalleak:ncfaﬂ?r!e@n?n c?lra"ilml 5 tv%é:c%@n a part
upper surface (64) of the tongue and extend in

essent il e inratmes paralorEpngt avésadel the dlSPiga%ﬁenteﬁé
tongue rbeye has a second | ong edge (L2) which 20 is
essentially stralght over substantlally t he whol e

| engt h Of21t rkg gl% anel as clal %dt Jo.rqgé{ﬁ( %%ecgﬁléﬁqmg M5-20,.

claim 22 "wherein t%ere I'S an angl e
protr uswh@msué 6he apcouherkoerfis @dﬁhaqilrm sesfrem GR) ¢ hghich

tongue.; 25241 i nthe L ONGMR 25 GldiiBH pibudd deM gL fﬂbo@spanel
wherein the protrusions (61) are bow forned.

The tong as .cl ai me nanyone t he cl ai ns

wher ei n #%ezbﬁéPﬁﬂiigﬁé geiy2 gFﬁgggﬁ f i%ured ?o‘%%?@ﬁue is
i nto aodi splalcewehed grlegpeeaiddjadef of heoulidedr ppasteic.

26. Th% hopaue asy ¢l al ed L ny agyo tofthtehso&a,@ o)

22- 25, erein the first long e (L1

t ongue C@@mqngqgngtalqeegsd:ef,go(mtrgﬁl@a%h( r)oPFu%lfdﬁSt long

(63k. eag@7(rifhert oROUS@Se Ll Bldred in claim 26,
wherein the size of the recess (63) is adapted to the

size of Eﬂe 'ﬂ%téggéfﬂglgns are bendable in a plane parallel to
the upper surface (64) of the tongue and extending

essentially in the ﬁarallel 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 (61) are bow formed.
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1028. The tongue as clainmed in claim26 or 27, wherein
the shape of the recess (62) is adapted to the shape

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

strai ght edge (L2) of the tongue 15(15) is

conti nuously. 30. The tongue as clained in anyone

of the clainms 22-29, wherein the upper (64) and | ower
(65) surface of the tongue are displacenent surfaces.

31. The tonghe esnxlcabmedliime@dnyorenyohet b€ WleaicAsims 22-24,

22- 30, p e e
and/orwt%<¥$b&g%qﬁkggfgggﬁ%nghzu%ggégﬁ?%g§gﬁgg%h§%g J into
bevel | eddieigecepends sverrg &0 Pdi vrp Sdepaceaqd2, 31)

and an inclined | ocking surface (66), respectively.

32. The 2@ngue asndgileabBedldiheanyRnehydinet b GlaAiciBins 22-25,
22- 31, 25 wherein_.a vertical usi 6 .
arrgnge At ﬁge ufplﬁ"hes\ré Ec,Ll n‘%/ gﬂ flol%eg é\g/veqruesf: Wpgpsing
t he hoalnﬁnﬁaal(ﬁﬂbkﬁusaohspmﬁﬂyslon (6333. The tongue

as clainmed in claim 32, wherein the vertica

pr ot rusizm 83) tdriydl kangediniose (ElQiJ.Q\r 28} Whetibptd size
hOfIZOﬂ% protru5|ons

The tongue as
CF ol ol | Hehmgct GBTt e anteg b.ths' $5s0 qladber
tonguep(dﬁdmuSnnﬁﬁB PP or POM and reinforced with
fibres, e.g. glass fibres. 35. The tongue as

cl %mad 491 aR¥osh Rk tagecfalﬁde@slgzcl%{m %e&.e"ﬁ] t Bferein the
bui | di ng panel is a floor panel. he tongue

as cl aPiRRP Ph ERRGIRESEF (e dRapfrptest §8 ﬁ?ﬁ\ﬂﬂ@@@lﬁhe

t he displacensnt ssigr.oove is made of a different

material than the core of the panel. 37. The tongue
as clained irfeanyQne 9k EJ(‘% %'damsa RO PN LIALLRE 7228,
I ength of the protrusion ger than S he tota

wi dt h {rRReisf tlﬁ@StS@ﬁ‘g'a@llsvmﬁfewhit r@éigteoﬂh? 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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15 width is the wdth of the tongue (W plus the

di stance, perpendicular to the length direction of the
tongue, fromthe tongue body to the tip of the

pr ot rusi on. 38. The tongue as clainmed in claim 37
wherein the length of the protrusion (PL) is |arger
than 2*TW 2039. The tongue as clained in anyone of

t he cl ai 2 V\/nerelnforcetoc re e_tongue
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tip of horizontal protrusions (61).

34. The tongue as claimed in any one of the claims 22-
5 33, wherein tongue (15) is made PP or POM, and reinforced

with fibres, e.g. glass fibres.

35. The tongue as claimed in anyone of the claims 22-34,

wherein the building panel is a floor panel.

36. The tongue as claimed in anyone of the claims 22-35
10 wherein the displacements groove is made of a different

material than the core of the panel.

37. The tongue as claimed in anyone of the claims 22-36
wherein the length of the protrusion (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.
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