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WO 2008/ 004960 PCT/ SE2007/ 000836 1 MECHANI CAL LOCKI NG
OF FLOOR PANELS Area of Invention The invention

wgeonmsroakdey relates to the field of floor panelPeTsELIN/000836

mechani cal | ocking systens conprising a separate
flexible tongue allow ng easy installation. The 5

i nvention provi des new i nproved | ocki ng systens and
installation nethods for building panels, especially
fl oor panels. Background of the Invention In

70 concer nevEChalpbaleRbEkEh e B0BBE, phBrt™ e ' O"

rectangul ar floor panels with |ong and short edges.
It should be enphasized that |ong and short edges are
only used to sinplify the description. The panels
faleyepé 198uar e, they could have nore than 4
egges iﬁ%ntta%nagleﬂ%%m 93 2ty dNa¥e 13 aR0lES f1oor
ot her than 90 degrees. wever, the invention is as
paekll sappitihc alglcd and cadi Ldickg ngaselss ems gomerdls.ingbree

articularly.the invention.rel.ates to t.he.type. af
A TR P R CRy s Ak R o oW AR SO ol
i898es ioh pranelescowhd ibg doaeked dokieiheryspanel sy a
20 single angling action_conprising a_flexible and/or
1gp§plaeédpne NefdsE Lorativid oy kened sor gePacgally floor
pfﬁ%hg[tate the installation of building panels. A
F oor panel of this type is presented in
W)2006/ 043893, which discloses a floor panel with a
Beodkiregnsly stfernh2s Iogeprtiisinng a | ocki ng el enent
caoperati.ng.-wi.th _a,l ockin r.oove, far haorizontal .
| BRFRGLaNa 5 BT BFe CoRite S CospaPriTg Wih gvention
copireue sg o Mmeeh andlcall0akioxg nigh 37 stwel tidralrediveehilen: floor
The fl exi bl e tongue bends in the WO 2008/.004960 ,
PROEASEYOGYY doogrend short edges. It should be emphasized

that long and short edges are only used to simplify the

description. The panels could also be square, they could
have more than 4 edges and the adjacent edges couldkhgve
angles other than 90 degrees. However, the inventionéis as
well applicable to building panels in general. More
particularly the invention relates to the type of
mechanically locking systems which allow that all four
edges of a panel could be locked to other panels by a
single angling action comprising a flexible and/or
displaceable and/or rotating tongue in order to facilitate

the installation of building panels.

A floor panel of this type is presented in W02006/043893,
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
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2 horizontal plane during connection of the floor

panels and nekes it possible to install the panels by
woeodsioogdso fol di ng or solely by vertical novenmedr/SEBW7/000836

"vertical folding"” is neant a connection of three

panel s where a 5 first and second panel are in a

connected state and where aZingle angling action of

a new panel, referred to as the "folding panel™

connects two perpendi cul ar edges of the new panel, at

Hde s it igend Qudied idoiinadtd secmdhdanelor PteBs and

connection takes place for exanple when a 10 | ong edge
mgfkeshel f incsts ipdife tq Aing ¥ llsttheowane la faadiertical
cied. t I efdgs of 2 ond,pa il - nd
f(r:oc;.lvl?\#L qﬁgfw eoq:n es\?ajf%o]ﬁ@ iril%/g pan eﬁqjalls e‘gn coﬁrjfncra% ed‘%bét AR
farigliimyg' tic mdmnd engcedgetafort hef fliltisde paaredls nwlidiee a

first row This specific type of anglin ction,
T S R ST @ 5 hat (CRUIR G (He Troynd here

4 o3 ne panali rnd ecend Paslew igand Bf eFd B8 880 as the
"vertical folding". The short edges are generally

“doriligte Pl Zzomainactd tiva mnngndiotbrasiedpes of the
| ocking -el 0 "str nel." I i

IlgeS“§(;<?[:3vz’lerTcé olrf '1-};2& r1GO\r/\%E\a?nepgcr nlle?ff Dﬁg& eoﬁf;l?rnsgc pagrgé&Q@cond
peaeper atudiy aMddnridiet i2th [tadid ngpled @refidr ofxdel stwhen a

panel. It is also possible to connect two panels b
JBeradts £widi%e P B3I yiiby? 2 LR (1Al Ly BRRARY

KGR le ANY hen RRN&lagelH S SRRGIHE pdyPe Of 4 0skddgy
is referred to as 'vef%lcal | ocking”" 'Simlar floor
sanel Bhamreyw drallEimaasurdbee ithes qpRo3y9d 68H4angling to

i ch di scl oses. |.qcki n st.em-conpr.i,si ng. t u :
tﬁe{ ELO:P ki Ieedﬂ eoloef tta Y, élat%ess%/ nagnueelcils@ e%< eenj%lL %Sgt aﬁ%‘g' “This
dyendi Mig- esgentdmldngliinha amridrcalvididiecdion anthédies the
tip of the tab cooperates with a tongue groove for

Pt @dge 1Yok NS0 Mkdinaipanski e atfec et thatt, 1S
A NG A, T S{ YRS c £F 88 BS: B8 PR AL 108 PT E8S4K €2 AL

the short edges when the

generally connected horizontally with a strip comprising a
locking element on a “strip panel” and a locking groove on
the lower part of the folding panel cooperating with the
locking element of the strip panel. It is also possible to
connect two panels by lowering a whole panel solely by a

vertical movement against another panel. This specific

type of locking is referred to as “wvertical locking”

Similar floor panels are further described in
W02003/016654, which discloses locking system comprising a
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.

Vertical locking and vertical folding of this type

creates a separation pressure at the short edges when the
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WO 2008/ 004960 PCT/ SE2007/ 000836 3 fl exi bl e tongue or
flexi ble parts of the tongue are displ aced

waanismossal |y in a double action during the aRrgiiSEzpoaNH00836

the I ong edges. Parts of the tongue are displaced
inwardly during the initial part of the | ocking 5 and
they are thereafter displaced3towards the initia
position during the final part of the |ocking action.
The inventor has anal ysed several types of floor

pasghslandondiisceveredxtibat Hhere ib¥ 2heoRShdelalle
risk that the short edges could be pushed away from

éééﬁlépﬁérh@@ﬁ?ﬁgtﬁéanSﬂaﬁldppbﬁeaﬂ@tﬂ@@td@rga@ ¢l d
e t d or i, f es.
%ﬁgﬁagggg%eggﬁlggngegg & f%r %%r%FnsEalla on an& t he

ﬁﬁspﬂapadehswwmﬂﬂyndhrbeg hahsesibieit0 @amftedlf. the locking
e to the | ocking system

I I
Soul fyelee caune Berious damge Lo, the Locking yster

pbdeways tawangsthbershant sgge%fd%%engocma%ba'b%tb%n The
coul d prevent the gap. Sucﬁ an installation nethod

haﬁévéprcbﬁplB@éﬁﬁaeéndeﬁﬁrﬁﬂcuwpesoOﬁsélspmc@anﬁﬂﬁeend

\Y ined _and. sed |nult
B B PRl P GNP R e B FadasY foe
QﬂodESedgbedcbeRGMbeabu§hededga§ @from BEWhf bedk rPaneling
has t contact with a first fl oor pane

b
F3§Fﬁ818ElPﬁguggoBbasna IRReCPYHE QéﬁéroPeFWQGHeW e edge
paneh ohasckorhe 958§§egd%@EWBEQCh'Q 6@% %@u@@ngbggge

towards the first panel he new panel
ﬁp§bh9€eén§taé@aysonlﬁndhéhepféssedpandlanghéd wpt be

n [ s ai_nst a short g
ggggiéggoEg g%ﬁ%%é?aylﬁg ﬁﬁﬁ 31F308Fu5 nS&FderSt dRage to
thanleckthgt bescemnber tpeespoire etigkBe PoBgYAgWOhe
% 08/ 004960 PCT/ SE2007/ 000836 4

oorboards sideways towards the short edges during
installation could prevent the gap. Such an installation
method 1s however complicated and difficult to use since
three actions have to be combined and used simultaneously

in connection with angling down of the long edges as

described below.

a) The edges of a new floor panel has to be brought in
contact with a first floor panel laying on the floor and
the long edge of the new panel has to be pressed forward

in angled position towards the first panel

b) The new panel has to be displaced sideways, in the
pressed and angled up position, and pressed sideways
against a short edge of a second panel laying on the floor

in order to counteract the counter pressure of the tongue
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c) The new panel nust finally be angled down to the
floor and the forward and si deways pressure nust be

worbestcasgsed during the angling action. The i nPemSBL007/000836

has di scovered that separation and 5 installation
probl ens often occur when the panels have a snal

t hi ckness and smal |l conpact I4cking systens on the
| ong edges or when the panel core is nmade of a
naterial wi th snooth surfaces such as high density

the |OaneIrrgle"g\:r_ggi\:l)leljo%ﬁgt QR eIy @Uélﬁ?pé&odg‘glqu%v\@g@ floor

ort or |n connection with the
amstihd afdoomaod ahe fidstayorptessupanehstnbeashinbained
since such |nsiallat|on iS generally made wi th panels

O af'e® ctRIt A S5atPer length in order to adapt

the floor to the wall position. Separation problens

arerid Lowss€oexhienBl ycavdtéguthat osdbahandbe andany
type of panels using |locking systens with a stron

i1 ika bl @t tongRECk hahs cPEaeRsCACetnER et FAF PRBRISOREEF 2
§f£fia{ﬁ98kﬂé§§5gﬁg 9H51f9c6ﬁ§a¥€r368§hngfngtgﬂs SHChBhe

rong tongues are very inportant in many applications
ey eedgds gbr quiaknt yheepanedl cepangéstnadei o a0material
els with such flexible

V%€§Igﬁg?gﬁcﬁﬁ???ﬁe?ng?gPlaﬁﬁPﬁgghgeﬂﬁo§%n?ﬁ§?aﬁPaflon

Uﬁbﬁ?dSSuaheptBMEQﬁsOBoﬂldBal@oS@bMarS@nahath@npanels are
problems in floorings, which are intended to

$h@fbl@édlmn@ﬁnnvétipeaw1¥b|Ehﬁglaﬁtéé%ﬁFéan PéckhRgfirst

5
e e O

yenéreal yymaienwi heypanelanghédhdeus. CEhetpaaeanlée@

ossjpl e to unl ock. Thi ulg be d eci al.
5%695 whi @ ﬁgﬁFeEPnggﬁPﬁdggﬁt 1PRE ISCﬁﬁ%gwgég o
S§p§9a€h§§ €[$§&Qh§ Lecangl eoupsa whekemeoy andftieult to
di sconnect 2008/ 004960 PCT/ SE2007/ 000836 5 _
handle in any type of panels using locking systems with a
strong flexible tongue that creates a substantial
horizontal separation pressure during the vertical
folding. Such strong tongues are very important in many
applications where a high quality vertical connection is

required and panels with such flexible tongues are very

difficult to install with the known installation methods.

The invention aims to solve separation problems in
floorings, which are intended to be installed with
vertical folding or vertical locking or just angling of

long edges.

Vertical folding according to known technology locks the
panels vertically when they are angled down. The panels
are possible to unlock. This could be done with special
tools, which are inserted into the locking system. It is

also possible to angle up a whole row and to disconnect
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panel s from each other. It would be an advantage if

wo 208joydedual panel s coul d be | ocked and unl oclpegsigBya/oos3s

easier way, preferably with a sinple reverse angling
action. Danmaged panels or incorrectly installed panels
5 coul d be adj usted, exchang;d or reinstalled. Another
objective of the invention i's therefore to provide
solutions to this problemwi th a new | ocking system

that after the vertical foIngg i's not connected
parerlts daldny eamh tHdtecoultd Wik laasdd advantags mof e 10

i n%g)lld(}l% rL]ng 'gbtagnr%i d ecyoq.[lsc? bcg rLLeoCé ]ieoc{] : anycﬁE rﬁﬂlc ]%% & lslg'knen&

accor nown technology requires
egpdrdrs wafy ,t herd fenkdbigy syisiter ayiangien deslye r somigesiseg or
di spl aced when the panel s, are angl ed down. [

2
aignt-e PAIIR RHRIS Uhi LI -Sé,aﬂcﬂf“a*‘fﬂJa]g@eA1 Lﬁs}mﬂgs
corLd %!d&@‘fsj%, Athiddyabiectivamofathesinvention is

to provi sol utions that avoids such resistance as
much as possible and where preferably all types of

axsitdrean @@ ] asdustal By thre Verantdan | sekirrpkets to
i vier t i ol di C i I

PéﬁyﬂﬁﬁﬂﬁigﬁaﬁééﬁfﬁﬁrEﬁﬁéfﬁéﬁ?ﬁgﬁniﬁﬁﬁh§S§%§2ﬁ%?ﬁﬁ%9 d
syfdteor Htartds ftequitlee didfierent fobkimg isalut i amsnedted

| ocki syst em adapt e | ock thin_ | an.nate
V9t gl 1 LI T h B R EEACLOR L oty
arRPSSiPlig) thdiSe o4Ok Foit £xanpl e thick wood

floorings wth a thickness of 14 - 25 mMmmand with a

core of various 25 types of wood spices and qualities.

Neargiaa! dslebitny @3 rdnPricvi o wn| trFhARL QY tEpHeires
t ol ?a%f@é“%f Ay i ddef et $ 1008 éé’é’e@%?é'é’d

éﬁ%feren Sizes of the saméﬂuﬁ%or type. ’
cROR LD 60 RTUIS ISE2O00Y /(008 3the Goaleis mte camoiebonewn .

Ter s Iq:the follo 'qg text,, the, visible surface of
Tq%ﬁacrea es a reslistance, which is a disadvantage during
installation. A third objective of the invention is to
provide solutions that avoids such resistance as much as
possible and where preferably all types of resistance
caused by the vertical locking parts during the vertical

folding are reduced considerably or completely eliminated.

Different types of floorboards require different locking
solutions. A locking system adapted to lock thin laminate
floorings of 5-8 mm with a core of HDF is not always
possible to use to lock for example thick wood floorings
with a thickness of 14 - 25 mm and with a core of various
types of wood spices and qualities. A fourth objective is
to provide solutions suitable for a wide range of
different floor types and different sizes of the same

floor type.
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wo 2008lot@l | ed fl oor panel is called "front fagei/sewh/b0es3e

the opposite side of the floor panel, facing the sub
floor, is 5 called "rear face". The edge between the
front and rear face is called "joint edge".. If not
defined ot herwi se upper @&nd | ower neans towards the
front face and towards the rear face. Inner and outer
nmeans towards or away from the centre of the panel.

DefiBY tiRQr IO Ale BlARR' is meant a 10 plane, which
eExXte he outer part of the surface

In &per Lolmeedivgt dlaxy udteposed ippearupiaes of tho
. j.ac j Qi nt__edges, of_-t J vl fl oor, pane
inot BRI I Mt TR, S R SRR A e s
oppdshie ehariideonrifalthepl e r Bardior i Zontred | yhie | Sulre@ldor, is

parallel wth the 15 horizontal plane and by
a1 06 ioed [CTar ANSISGE HieH Sl U el ainenbyrear

face JiQ Ma11Q¥g REKI NGRSt enf's af i MRANL &P KA A se
connecting néans, which connect the floor panels
uppeyeppic didweramdagys Hordazoht dfly LByt nbadrmmedl towekiag
the 3QSvstenl is,mant,d hat. d ol ng, ca dake place., erom
Wi t hout™ gl’ue. chanhical 1 ocking systens can | nany
the easesalso e oMl .nad, WHdrigiah gl Byanéhtegrmdett a
wth" nmeans forped in__one piece with the panel or

plang - riiylyehe Siredtd RAFalne ! gandibe mroeepitl 1 phlie s,
surfEPANSALS, elilRit,@nd, sjuid ML I §opeanta thatof heyo

are produced separatel’y "and not in one piece wth the
adjasemg groititie avlias bodycwsf tdiengrhniloor Sepaes etpaetier

.are generally -factory connected d .ntegrated wt
aet S DN e Ry I LR S S TR R i tal
planshi @y ane didencad 0 e nusate dbitagle BOvitistiahd ati on

.of panels. WO 2008/ 004960 PCT/ SE2007/ 000836 7 By a
horizqndglpRd Ash gt K% nenti @ separkt 2t bague® whireh

vertiagiat,lgast some flexible parts and which has a
l ength

By "joint" or "locking system" are meant co acting
connecting means, which connect the floor panels
vertically and/or horizontally. By "mechanical locking
system” is meant that joining can take place without glue.
Mechanical locking systems can in many cases also be
combined with gluing. By “integrated with” means formed in
one piece with the panel or factory connected to the
panel. By “separate” parts, components element and similar
is meant that they are produced separately and not in one
piece with the core or the main body of the panel.
Separate parts are generally factory connected and
integrated with the panel but they could be supplied as
lose parts, which are intended to be used during

installation of panels.
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direction along the joint edges and which is formng a
part of the vertical |ocking system The whol e tongue

wo 20muoeb6b or exanpl e be bendable or it coul d haee/SE2007/000836

flexible and resilient parts that can be bent and/or
conpressed and that could at |east partly spring back
to or towards its initial podition. The flexibility
causes the tongue to be be displaced at |east partly
hori zontal ly during |ocking.. 10 Flexi ble tongue is
usBd an"fhesiddeumeAtubroadl yeshnce sBpstka@t tBeHBOWA:chH
enbodj nents _have at | east sone flexible parts. %he
RASeREi bReabeSOHEt FaREihde BAFFExPBReVROR uéas ahilehgth
§§§88Ei@h|¥leﬁgp€ﬁél oifirMed egfaﬁdrwaaghnﬁge%b?hingya
di spl aceabl € tongue” is ant any type Of a tongude
R%thOEhthenmectscaajéoehungdggstemrtﬁhalwyoaedtwhgub

j d of a8 t con

R B R L SR NI
depf@@EBbéﬁtbp&m@@“tﬁﬁtUBbﬁCBdeeEQShhd?@raegmﬁressed and
| ocked positjion. A displaceable tongue could

??%§|%?%l%raF|b?@SEOPB§t1Yoﬁ@Héngl@aﬁﬁahp aﬁytpaﬁrdSnltS

801 edge th v

dlép acegiﬁ%t98§ @BS E58¥§?£§1@g SgggggnE%gthﬂgFﬁaFo be

loe ctik spbycad aurheagtnparbhy doringnwaith dnrangullatking. .
nge, occurs between two rts that are bein ,

cgﬁ%%%%e O%guisla.§§8ﬂné%tE§lSvﬂ8ﬁuaﬁ@F. 5O?€EXtE§HF8

m@@@e@fI©Me0§héM@ ebOimPANE| Bavihgr anguLar sARLI Plexible

takes place wth the upper parts of joint edges at

P%%%% pee | inper ko ndoesntakt exft hdeaghfbenebledbonaye,

B St T o00hh O5 By "aRgTag Thoki hossgstaRFTiE

" meant a nechani cal | ocking systen1mhich coul d be

Cdﬁhéﬁféﬁi$@l¢¢@@blg aowmlgudrorigantaht yami t ypagbfng tongue
TR S §¥§c889 gd égovgrtlcally and which is made
of a separate material and connected to a floor panel and
which is wholly or partly displaceable between an unlocked
position and a locked position. A displaceable tongue

could be flexible or rigid

By “tongue” is meant any part in an edge section that

prevents a vertical displacement.

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
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.



10

15

20

25

that | ocks two adjacent edges in a vertical direction

wo 2008@0f6@ | ocking strip with a | ocki ng el ementCci/SEBN®R000836

edge of a panel called "strip panel” that cooperates
with a | ocking groove on another edge of a panel

call ed "groove panel” and Ipcks the edges in a

hori zontal direction. The |l ocking elenent and the

| ocki ng groove have generally rounded 10 gui di ng
surfaces that gU|de the | ocking elenent into the .

IB3c g ooV amfeh wlsfygs’%%ﬂ aﬁcsegn%%ﬁ 3 Jesafiral
RNERNS, R zantal SEPal ald b hetvesd dde: £49eSy and

Vértlcal folding i's not a pure conbination of for
hmmit@llan velingl mg;l:om(lcngnpsgﬂﬁm oh Bonory dyes @hRPve
rtical, 15 | ckln tem.an s ed S4 sin
th\f‘etlr AT AP ngactlﬁbnsqgre co |n1(‘er &edé and

a Shyitiredgesriay eﬂlﬁmladeld;dmg@ heremdant hien sem® &dye asf a
scissors. The |ocking takes place gradually from one

Paqfje WckaDn HdjEtanals’ CHE | RRPERES Wil th ¢ slocking
t 144
T s T o S dna = Sreh | o2t ma oo e PAAE
aretj lasere tédg@gess dkafiméob:aﬂszwﬁdblc@nr@ctww The locking

"Vert,ical | d is a locki of three nel s mhere

e %a%w%n@“%fl%%fe%ggro%o‘feﬁ%e%g%%n%%f 1 W
gehtilg adgescds waed. gBye vield | tad ki ed dél‘@n@ﬂl‘@ngntdﬂethe

vertical 25 plane" is neant a vertical folding with

lq%@%@?@%\@@ﬂ%ﬂ@%@% h%%l%f%%‘ést}é%%e%?@é? | @nqi n

%ﬁﬁgﬂ; ho n
pactlon untl%{gﬁ1 edges are %@g?ogetﬁ 285 %ﬁnﬁary

of the Invention WO 2008/004960 PCT/SE2007/000836 9
e tpresefo iaventioma ms rtrea setbofablvd dhhgior example
anel ciall floor anel s or floa n
2if PO P W LR HS rOGRe ol T bR RSyt om BomprPET hg ™!
1@:151&@r§5ﬁ§terﬁil§xpl§w@@tbl@dg@mgs@@@ tﬂi‘l@ s@@tic@dg@nd the

which is configured ,
angling actions "are combined and the short edges are
folded together in the same way as scissors. The locking
takes place gradually from one edge section adjacent to
one long edge, which is angled, to the other edge section
adjacent to the other opposite long edge. Such locking of

two adjacent edges is defined as a “folding lock”

“Wertical folding” is a locking of three panels where
combinations of angling on long edges and folding on short
edges is used. By “wvertical folding along the vertical
plane” is meant a vertical folding with the upper edges of
two short edges essentially in contact during the
essentially the whole folding action until the edges are

locked together.

Summary of the Invention
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5 to inprove installation and di sconnection of floor
panel installed with vertical folding or angling and
wohoashowieh| counteract or prevent separation BETISE2007/000836
short edges during installation. The invention is
based on a first basic understanding 10 that such
separation problens are relafed to the separate
di spl aceabl e tongue in a folding | ock, which has to be
pressed inwardly into the displacenent groove in order
t Q. .Spapsbacki horhzontaklyst awandsetheft bngaeigyopeeels,
durin the vertical folding. The objective of th
ebpeentiloy E3obw pENEREVicdeaafloekiRy §9§P§&P9hﬂﬂtgoﬁ1d
be. | ocke ith. verti [Wolc glal n
mGhaBeE LeugE ARY THECE" FRATSESaTS fon Tarec ol the
d@l%%@b%@@@%be tb@@g@e ooki)hlu ttiheg shwert¥ iedgle mbtiichn isr camdgliigvged
is reduced considerably or. preferably eli t
tPo 1TRE O g £ NERAL Lefre T @R&Cd I S5 TR S e e OE ;%Og%e %gltel
i%fst*a'i%egi' shl-acgable dxangie diml drhengdiisp) aseneitich will
groove during installation is reduced considerabl r .
coompleetetty ol iprevandd s eHRe aitdhwantdforF sy GRdes erd?ﬂﬁ%é%?vrmg
,enggaj nts of locking systens at short edges
RSEErdi g% different aspects 25 offering respective
advant ages. Useful areas for the invention are wall.
panel snveeidiicigss edserd em applinHt ikrsl @nthdgyranding

panel s of any shape and terial e.g._ .l am.nats:

el IRt ts Sk T QTR € T A S cont el SeParate

&Zi{)kg{sl%?e%%ﬂé“%a [d1sin wooth 1 HRRy  Mefeerwiiclstione. ti\dbe
1004960 PCT/

E2007/ 000836 _ 10 The invention N
oo ds e wenobindi k@ ofke fd kel aranent IRl Bt L% O

of floor. panels conpri si ' t £ & hadr |
S S0 BFOEL By GELRLL TPl M B groayd s
flO0Fe Paned 1 f o5l Conpecthaghheceiige verthealhyenblian 5s to

;Jgjhxgqap@eenta eldgcekiorflg as?ége]erln a{hggngéﬁlghge diégké‘&e%ﬂﬁ

vertical motion or angling of an adjacent edge and where

the separation force of the displaceable tongue during
vertical motion or angling is reduced considerably or
preferably eliminated due to the fact that the inwardly
directed displacement of the displaceable tongue into the
displacement groove during installation is reduced

considerably or completely eliminated.

The invention provides for new embodiments of locking
systems at short edges according to different aspects
offering respective advantages. Useful areas for the
invention are wall panels, ceilings, exterior applications
and floor panels of any shape and material e.g. laminate;
especially panels with surface materials contain

thermosetting resins, wood, HDF, veneer or stone.



10

15

20

25

30

Is configured to be displaced essentially horizontally
and essentially in one direction only fromthe

wonodsioakoco position to a final' outer | ocked poBCTISBZN07/000836

into a tongue groove. 10 The invention conprises
according to a first enbodinent a set of essentially
i dentical floor panels providéd with first and second
connectors, the connectors are integrated wth the
fl oor panels and configured to connect adjacent _
@Qée§nvéhﬁi£hf§ém§9mgégt9&c698@ﬁ ses a kockingastiki p
with 15 an upwardly directed | ocking el ement at an
pogecopleona seLoof paner madedsd6WmRRELELpgopehorséking
n ' e ot [ | _for

e R b C g R e S
dfrecfloor peapehdfoul aonhectihe abpaecdpt edgescallhe to an
second connector. conpri ses a 20_di spl aceabl e tongue at
%ﬁj%ﬁa@%t of98Ref | 6ogE’B_éiéF,Paﬂﬁla 1 8rF‘%8ﬁ9—éFP?ngeﬁongue
1ongyer 05 0P¥E 8 BB adkpteRbqedy8eRtiaaNQt HeLiEbAGL11y and
panel for connecting the adjacent edges in vertica
dspertliahlyt he eoandtrersianeononf Fgometheoibétikdcked

i | {ng_ Ok ertical Lgn. _A.lockin art .25
B TRESE L8P sl l PhhERe PR argaa TPl BcPRRertRove
gnbdval position in a displacenent groove at an edge

of a panel. The locking part is configured to be _
B HATERE FOR ONFD=F oM SCHAZRANEI P BoSfEPbncBo nent 2
§éﬂaéf0@§§én£9§5§g Pashtienll i Qor3 ahB@stgﬂgggded with

roove. WO 2008/ 004960 PCT/ SE2007/ 000836 1 One,

sEeht22f defPedeneenagabnst khewaoneehhorsgyresinhgorated

t i s.displ d i alyl.
Pleheast 188 pohetor ANAUEC} 2LGLERLAES SRREL bl core
pogési Obhe fhese tbnhastbeenohpeieey eohbektiad bt@rap with

Ry wh it locks th
ggge’W%gg};ggi?%?g?%g%gggi 8Sé5é82nt g£eahtedgg of oge

floor panel and a downwardly open locking groove at an
adjacent edge of another floor panel for connecting the
adjacent edges in a horizontal direction perpendicular to
the adjacent edges, the second connector comprises a
displaceable tongue at an edge of one floor panel, and a
horizontally open tongue groove in an adjacent edge of
another floor panel for connecting the adjacent edges in
vertical direction, the connectors are configured to be
locked with angling or a vertical motion. A locking part
of the displaceable tongue is arranged in an inner initial
position in a displacement groove at an edge of a panel.
The locking part is configured to be displaced essentially
horizontally and essentially in one direction only from
the initial position to a final outer locked position into

the tongue groove.
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|l ocking is a "single snap action” or a "single
di spl acenent action" Known fl exible and di spl aceabl e

woanguwesear e first displaced i nwardly into thePCT/SE2007/000836

di spl acenent groove and then outwardly into the
tongue groove. These 10 two di spl acenents are
generally of the sane magnitude. In several cases the
first displacenent is even larger than the second

di spl acenent, for exanple when the |locking is nade

SU%E QgsggﬁﬂéioalﬁgékgﬁEe aBQEhsgfkhg%ntQQQB%OQBQQVQSSthat

s a | e”action snap he maj or
aﬂvaeaageaopaatsDﬁgbetsngpeaasldnsgﬂaae§|ﬁgb@ntlally in
dlsplaceng c ulg %t .

SR OROTEor ot ChBuE TRy Be bRt POy T OAEEE s REE AP

RHshel Ok B¥8MBEEnt RACEBEK cosdgeseapabl adUkdlg, |@®Idl n® the
and installation. The expression "essentially in

dpekedi BASOREYT Hears 1201lerke §5Fe <doss| éfe&&tlu%rlrly The
exc?Qégeggs a“élggiéréﬁagy EQ%onmn%%nE'leﬁﬁqeare not

r éef era in's cases where a first
duspﬂacement antdohHeKﬁbwplédemabﬂega@@vdlﬁ@laceable

ssenti al | mal | er ,th e .,seco
ERBGUESnGEE 680 coTAGAPERSE T Bremt dodRER Ul For cenent
g&%@%e ahe tRBnusedwhediel ease the dicsphecepord.ongisse
romits inner unlocked position or just to acconplish

svpard spfagemgnspl acensrneraldy ¢fl ddiedadie gaanifude. In
%&%?glpgggglo@he %ﬁ%%%dbﬁggl%c%m%%rSHsa%Rﬁﬁ{lﬂg é?athan

principle thé invention provi a set of oor
ma@ebscendpduspmgcam&&tlo@hrn@xsmsimanMMemhtamsdpmm%ﬂmg is

i TG B3t 2Ledy L2020 0 IR groove.
BG%SEZQ%E&Q%S%@ alz‘d‘b%%tl'eC%'d’diotno stapd] agentmedge

a simlar panel. A part of the tongue is
@olwfam@@g@d otfo ab@l@agdm @é@@ esdden g1 2 Hedlfomianipcement

rc‘:%lois ?Lnt ' %lalty lo%lqui]%[ ei%t 'b%n %’y&fntpf %@E w1t'H<§d@|any
position to na Y'5cked posI . e
separation forces that w1ll push for example the short

edges apart during locking and installation.

The expression “essentially in one direction only” means
that some double action embodiments are covered by the
invention and are not excluded preferably in such cases
where a first displacement into the displacement groove is
essentially smaller than the second displacement into the
tongue groove. The first displacement could for example be
used to release the displaceable tongue from its inner
unlocked position or just to accomplish a part of a

displacement to an unlocked or partly locked position.

According to a first aspect of the first principle the
invention provides a set of floor panels comprising a
locking system with a separate flexible tongue integrated

with an edge of a floor panel for connecting the edge
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5 tongue is configured to be twi sted along the joint
during |locking. According to an enbodi nent of the

woizowstoopsd nci pl e, the invention provides for R&CT/SE2007/000836

flexi bl e tongue having a knee joint wth a pressing

ext ensi on extending essentially 10 horizontally from

the knee joint and a | ocki ng EkXtension extending
essentially vertically fromthe knee joint upwards.

The | ocki ng extension has a | ocking part at an upper
Rart18BeVe theaknag hekhl. chie becki RAmRakl kRekd il part
t he tongue groove en for exanple an adjacent short
edgéhestohgtike ifi confagy reec ¢rod bpanéisplisegk esseqptially
%‘éﬁ:&'tz%g'ahya%'d”%tss. t‘ﬁ%i%rl S1;09 SXt eNSIon Ut Ik 1tN& o ap
short "edgésS-are  positionéd-’i n"an esséntially the-samne
phanealThesieribncab Ar€dsiang cagairndbcikikel poadsiing. The
extensign is preferably caused by vertical falding. ,
36T AMEoR G RS INTEEC bR PEs pEES ST eHeTG e patmb plwring
Acsglingof floor panels are provided conprising a

| ocking system with a separate flexible tongue
integrated with an edge of a floor panel for
cohpeetdagat he engempediiealt! pit dhen flagita®eincdige -ofthe

%n@%ﬁk&%&e§§%%kdegh%ogl%Xi %%i ﬁ%g%%n%%ec% i'%e%.kqﬁe

parts un pre tension.” According to - “an enbodi“nent
tbénseedntt aspeetssihgorextpamdlos e opddvigded swintth 1dry

xanpl e short edges. haying a .l ocking systemwth a |
SRpArADS X TBOB E5RQUEENACIGCRES @ Tk it g ens-on
a&kkoning %%rstein%@'alwv%@%tic%fll‘gzn%x%ﬁpﬁ:%eﬁ@m@&%int

causes a part of a displaceable tongue to snap
2pF8/ 084960 PECPLIELQO EXIGOSION 13 sess dcikdlndy Hartord an

%ﬁg%gtb Qtfg%%b%nth%n%BeEnL%ﬁ%k. %%%oﬁkﬁﬂdggfgkh%niocks in
re € di'spl aceabl é'tongue’i's “connecte a
dheplanegnenyrgooey eheint fopr exbandicornn tajarenutsdiort edge
vertically |l ocked position. The rel ease of the pre

of the first and second panels is pressed vertically
against the pressing extension until the short edges are

positioned in an essentially the same plane.

The vertical pressing against the pressing extension is

preferably caused by vertical folding.

According to a second aspect of the first principle A set
of floor panels are provided comprising a locking system
with a separate flexible tongue integrated with an edge of
a floor panel for connecting the edge vertically to an
adjacent edge of a similar panel. The flexible tongue

comprises parts under pre tension.

According to an embodiment of the second aspect floor
panels are provided with for example short edges having a
locking system with a separate flexible tongue that locks
with a single action. A vertical movement of one short

edge causes a part of a displaceable tongue to snap
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5 tension is preferably caused by vertical folding.
According to a third aspect of the first principle, A

weebs/00§966 | oor panel s are provi ded conpri si ng aPCOSE2000000836

system wth a separate tongue integrated with an edge
of a floorpanel for connecting the edge vertically to
an 10 adj acent edge of a sinil3ar panel. At least a
part of the tongue is displaceable and the locking is
acconplished by a sideway pressure applied at an edge
sestnbhadfyt he ohenglieeandoasseshl ahl Yynakengntihe sedge.
Aciorgiag to,one enbodi ment of this third aspect the
PrUBAL PBRLEORPr i ¥BSTE AP§praceabBreabdrgtienduki ék is
gdbsptaced | k - Loyentien i.s
characteriggdgi%h§ﬁg?8§ﬁgﬂgiggﬁgggng%?gokg¥hgghg105’ to an
e spraveableal dmglieckednpaaitnohi alfhanketkadeposi thenpre

it.Ls. _facto connect.e and_ i nt ongue
g?@%%%hi%Eq%ﬁ%§8r6§XY263V8?de§¥nﬁF§tACPgn30@8@ Jof a
third panel which is angled and connected to the first

Andoseétogdtpaaetsivbeaspbey afethbO€ak8d bPinciple, A set
eﬁsggtiallx ;he sane plane and with their_short edges

? NP EREDC TR STENPFEVAdPacEOEPr bGsnghat LeRELpansysten
@i@huglogéﬁgragé_M@ﬁ&h&aihyegPétédawibpfgnpgaﬁé b &
consecutive rowis connected. Vertica ol ding and

Bl eeupeet | bor wrohnangl hagtdewadaadvept Agal hycoul dnbe

L0 a si way. since there | o_tongue t hat
cr %&%@ta%ééggéfs?an%%lgﬁﬁ ?%%?i'léﬁkgeééFt cBRFYy. Ofnhkhe
vergueals | orkphgetspiai dhatellef166kis§ WBeAcA-ABEWIEAWY by
of nels are installed, This is a major WO

% 0087 VG0 60 PV SE2DOT Ded836 an4eddv aneabéongaf nshe
%%@wm%%&@mw%%&ﬁ%%w&avaﬂw

| ocki ng. Locking systens ac o this principle
could be made with a di spl aceabl e tongue, on for
exXsErtedine shovne cigeodinentpane| thihathted uasseto the

invention comprises a displaceable tongue, which is
displaced in a displacement groove. The invention is
characterized in that the displacement of the displaceable
tongue from an initial unlocked position, where it is
factory connected, and into a tongue groove is caused by
for example a long edge of a third panel which is angled
and cpnnected to the first and second panels when they are
located in essentially the same plane and with their short

edges in contact.

This third aspect allows that the panels are unlocked
vertically until a third panel in a consecutive row is
connected. Vertical folding and disconnection with angling
down and up again could be made in a simple way since
there is no tongue that creates any resistance and that
locks vertically. The vertical locking is initiated first

when a new row of panels are installed. This is a major
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5 initial unlocked position when a | ong edge of a
panel in an adjacent rowis released with for exanple

wangisiogpeap. This all ows that the whole fl oor pcoskzhoeoosse

di sconnected wth a sinple angling action of

i ndi vidual panels. It is not necessary, as with the
known t echnol ogy, to disconnebt 10 the whole row with
angling in order to disconnect a floor. Alternatively
t he | ocking system can be configured so that the

ggegﬁ%sesgaginis@ Lbs %;%% ROS I bBHn Y& thRsl HinGld dRve a

d

tween-“the”tongue and the panels or by pernanent
cdefratoali ancafinthe Lbekdneg, sgvermisf atkre ridhingd tpanélisi s
15 renoyed. ALl these three basic enbodinents where
PRANGIBLPaceHLf bY BochuSaa og. CarOIACEaITY ST gie, on for
BLE8S1BItE%! RSN edqR) Jrekhepshad , athae tremsirem t20 tik
and di splacing a tongue on the short edge with the ,
iongiedgenlac&edapes i orhehgsj ér 1oridn&dgice athar pemel in
di_spl t i .8S tially. i.n.0 di_r. ' :
PR IdEERES T S e ol Ba e S e
IThast ad 1ekvsnahat2Thexiwdicdret fepar atiudnl foer cescofimected
above-nentiﬁned aspects have been descrj bed

° |
BaRB @ FATPAG Fofq Lo SSharh Sdgdeoitie Bandiedsi 4t 19

have nefREe atlan ofoys +8dges aRdiherw tRWI1bRE @ali®connect
WO 2008/ 004960 PCT/ SE2007/ 000836 15 Accor ing to a

sbeontiopei weipé.tht v diliventino w rgesvitde slig cargmardd & & Loor -
iLAastal |_.an i nnect, .f | oqQr. el s Wt ; '

PSk i 0 MRS o d PRt A A 0G0 chac
dhspbaceablle tsaague ion itfe cshtert pedges onfheluettwd Siction
GOTPLLses ihe step oy L Cmnesting Yhe 1.gng sdges of

deformation of the tongue, even if the third panel is

removed.

All these three basic embodiments where the displacement

is caused by:
a) pressing on a pressing extension,
b) releasing a pre tension,

c) and displacing a tongue on the short edge with the
long edge,

are based on the major principle that the displacement is
essentially in one direction only and that such a
displacement could be made with only very limited or non

existent separation forces.

The above-mentioned aspects have been described with
panels having long and short edges. The panels could have

more than four edges and they could be square.
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in a second rowto a long edge of a first panel in a
first row such that the short edges of the second and

waewspassb in the second row are in contact aRdTiSB2007/000836

essentially the 10 sane plane. 2. Connecting a third
panel in a third rowwth angling to the |ong edges
of the second and new panel s Whereby a displ aceable
tongue on the short edge of the second or new panel
is displaced into a tongue groove such that the 15

shaetoedggs areal aekedvertineabhy anfehanhe@rtidld Ybrovides a
According to thls second principl e, the invention

pethicdes ca imsthdd eoddiddsornectctf Ifdoo p@aeles. amwcﬂﬁ:faran
angli.ng lacki.ng s em an f r. exanpl.e Ion es. and
8?%&ﬁ§%e%8F lpgn§§g%8ﬁ'Pﬁe Short: g%&ES ﬂ%igh fﬁhﬁgh
20 sbliaeeapareltsnyekt ogakhy shetmeidyed .camer neahdde
step of: 1. Disconnecting the |Iong edges of a third

ﬁéﬁéFlﬁﬁsath@hﬁF@Pr@&'fron1a | ong edge of a second and
new panel in a second row and di sconnecting a

di gpl @%%%'%'c%lh ngue an gi %%lge\ée'btf' Gals JReld RGP WREN panel
a new panel a second panel in 25 a second row with

anglau ﬁ@c@pldoﬁfowhéot ki longarsiocawdy af fgmstt pansyb in a first
Lo80bugh (Rascoppecting the newpangl Lomd isd 99 pane:

rst panel 98 first Tow an rom t
Shothee@@ebn@frbhear%edan@om&QQt\Mdd1ﬁﬂuﬁssuﬁﬂﬂalﬂy3the
2008/ 004960 PCT/ SE2007/ 000836 16 According to a third
SPPRcPPPES t he invention provides panels and | ocking
systens with a horizontal flexible or displaceable

| ocki pgnelereny whieh ral lewe1t he RaRelisd @ with angling
connected with™a horizontal displacenent towards each

Sootther liomgasdgssenti &hley seepmon apidamevacegrdisngrhayeby a
h i | ]
?&%83%%%abe%sk%n p%gg pt%%h %?%héht %2 Verﬁé%ﬁd or new

i'ng as™~ ‘desc ocu
eberent si lisplaced into a tongue groove such that the

short edges are locked vertically and horizontally.

According to this second principle, the invention
provides a method to disconnect floor panels with an
angling locking system on for example long edges and a
displaceable tongue on the short edges, which connect

floor panels vertically. The method comprises the step of:

1. Disconnecting the long edges of a third panel in a
third row from a long edge of a second and new panel in a
second row and disconnecting a displaceable tongue and the
vertical locking between a new panel and a second panel in
a second row with angling up of the third panel away from

the sub floor.

2. Disconnecting the new panel from the long edges of a
first panel in a first row and from the short edges of the

second panel with angling up.
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di spl aced vertically and | ocks in a horizontal
direction into a |locking groove |ocated in an upper

wonodsmoeso part of 10 an upper or |lower |ip. ThecisEkiongoos3e

in the vertical direction is preferably acconplished
with a tongue and a groove. This third principle is
only schematically describedidn this docunent since

all enbodi nents and principles which are used for the
vertical locking could 15 be used for the horizontal
|0§5b89d1ﬁ? s Qb¥h99§ b?%ﬁc18§ét3tﬁ8°@ﬁ%@hkﬂgn rovides
hori zontal Iy shoul'd be adjustéd fo vertically ch. A
B@nehd ainfh bbckhpgi ayehemenwiisht 8 provizdetréwfargible or

pLa A R R RS S

aonﬂespéacementaohoa&zbﬁaau alsﬁﬁbc@ﬁeﬁttQﬁgaedbseach
required in order to_acconplish a vertical
ﬁBhﬁﬁohﬁaPn|8é§?ﬁ§la#lyp§ﬁ@m§n Pﬁénsuﬁppgrﬁéngnﬁpo&ée same

EQ@1E°§E&H@1 y@EtanuQBQ tBe th8055991%5&e@gﬂﬁln

onpar ed now technol ogy. 25 The invention provides
deﬁtexbbdelnohgme Havingna. I@hgthOC&ungceﬂemenAt1Beast

e ed tendi,ng in the ngt h d|r ctj.on i.s
T aPaccHc BT BRTBIe/t BROUGCRRS TR PnEoITeRGERL Oiroction
ﬂht@calmacamﬁgograaverabcét@&ibheaﬁauppe@sOwhn©mer part of
coul d be conpressed and spring back towards the
#Ri BPRFT 30T pbSIEFoninO FDO8LOOKIBY PETLBE2U6FL006836

&ZrléﬁleVﬁgtFQ@fE§?P§§fHhcbﬂﬁghéhéﬁp@§tﬂf al kog h%g%nd a

especialTy 1In 0o0r 1 ngs ere it I1s difficdalt to
preveat Thépakhtirdnpbyntoplexaspbelir schematheadden
er.e knomg ton ues rea [

e erEEREn PorBeS. SSREREEGeREFor L o STREPaPERSS and

gspeeilky sHitabbeef QBegh@bl tﬁénQbﬁtﬁ@éleléﬁmh@g4gould
120 cm where the friction along the | ong edges is
Powisedr faFdehpahers zantAlal@rdingef It 15 obvious that

parts cooperating horizontally should be adjusted to

vertically etc.

A second aim of the invention is to provide new and
improved embodiments of separate flexible tongues that

could be used in all types of locking systems where a

‘displacement of at least a part of a tongue is required in

order to accomplish a vertical or horizontal locking of
panels. The aim is to improve the locking function and the

locking strength compared to know technology.

The invention provides a flexible tongue having a length
direction. At least one of the edges extending in the
length direction is rigid. The flexible tongue has in the
length direction one or several flexible cavities which
could be compressed and spring back towards the initial

position
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nore than 20 cm since known fl exi ble tongues are | ong
and will create an extensive tongue pressure, and for

woamsle4950 with for exanple a core of HDF, conpatiSE2007/000836

am nate or plastic materials and simlar where the
frictionis low due to very snooth and |low friction
surfaces in the |ocking systlfm The invention is also
useful in thin panels, for exanple with a thickness
of 6-9 mm and 15 especially is such panels with

afﬁﬁgf%nkgﬁ%igg §¥Sﬁg%gu9nln ﬁﬂg edpes. o%ofl@5§ﬂﬁgg and

cking strips shorter t mm since suc
ébpétlahhglsnaﬁﬂosn¢hgbowheng systenﬂmﬁﬁhcuhEVQOSnﬁbwent
contact, surface w

th fr ct eyer al dvant
EBBPHAbEOT B¥NEGT FﬁmB ISS?F éon2§ sys?en188%f %%%dor
AR6PEdicRgwh 0L 8AGuEBE @@éatalheghtbepa@étmehpﬁesces The
descri bed above. A first advantage consists in that

ingeatiani bR &barefbsensapcrmaalyi apisakae &4 SGOTT
ﬁ!—ﬂ% f8£§§§gﬁglaa§ ot o heoappl i,ad-duriag f'ra%tﬁlohatalmg

or der vent floorboards to separate at the
sher Lo edges iA jeapndoadwadeagenis st Watht e wriidshk off

edge se aration, ,which cou ca crack t he
me&&. E g?eﬁm a&ppﬁg 8wa|%éexﬁgﬁge&8@g§esnare long and

%9@§'g?éé@éyanAe&EbhglagVQBhggé preskhat,| @@l Tdr panels
systens could be formed with nore rigid _and stronger

W@h@ué@rthaﬁm@éﬁlé Foek ofie Hpanelcemperctt dariya3e Wt h

DodaF86aba0 BeT SE2007 FONIRSE T8 gnd onitacki Ny coul d "

bBeemadeveasi emoand Whﬁhlawﬂﬁm&ctnehia@nfdoe@kumgthe

function. A tongue cquld cqnpri,se | ast |aI
&ﬁ&kéBQléyﬁgemprggﬁcé&“ﬁnFH oﬁse?gﬁﬁF@S%$€;: %

gEHEQEnngWVEQah@U% X iRHOGUGH M ndRished &-Wi G Varret y
conpl ex three- dinmensional shapes could be produced

aspeowaddyt 1ignduche paleds blidh eogpes trdyp dddid pissens on

i%%”e%%?d tof%%ch%kp %&th locking strips shorter than 6
mm, since such floor panels and such locking system will

have small contact surface with low friction.

Several advantages could be reached with a flooring
system configured according to one or several of the
principles described above. A first advantage consists in
that installation could be made in a simple way and no
sideway pressure has to be applied during installation in
order to prevent floorboards to separate at the short
edges. A second advantage is that the risk of edge
separation, which could cause cracks in the locking system
during folding, is reduced considerably. A third advantage
is that locking systems could be formed with more rigid
and stronger tongues that could lock the panels vertically

with higher strength. A fourth advantage is that locking
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form tongue bl anks. A tongue could al so be nade of an
extruded or machi ned plastic or netal section, which

woamisto4950 be further shaped with for exanpl e pamsh2a0g000836

to forma flexible tongue. The drawback wth
extrusi on, besides the additional productions steps,
is that it is difficult but 18t inpossible to
reinforce the tongue, e.g. by fibres. Extruded
plastic section could however be a preferred 15

t h
FLASRRLLR Hhen, 00 OB Bedseccimo. gt uotonth

ﬂ@lﬁﬁbhb leukhngsfﬁﬁctE®anple HDF or conpact | am nate
or sheet shaped plastic material could al so be used

to forn1a ble or.dis ab e.tongue. 0_Any

t yPet B?gﬁﬁl9ﬁﬁidnﬁ?%PFéF§ SSUP dBetlstad gﬁ%ﬁ%agéaAcould be
bhyheprd ROV P&r EEamEEE oh PEt@bnshBlllainhaviaght heis
properties described above in the different

erboUrhbARsmetiradse prast varaatyr Pal SOEBYPH, tHEER T or
8§§%H%§oh9he§ nge ngHhS'EQ Fgouﬁégd he nel,ntekeednd the

I'ns Ss 2 Kevlar fibre, carbon
fibrebbe tahkuer mhglbasAlypbefepnedcnadetpabapb gitésy to
fibre refe bI ex ra | ong, rei.nforce
fﬂémSFBBQuﬁdéZ é %QngngSRHZQtS S Off ganeeglean
shapgdetiosl, m&@hﬁhe@oéhdsbﬁclB%Gmbtdlfééﬁthbﬁ cemrieh could
30 section into the ton%ue groove and press the

beeXiERenOShopsl0B4 050 TPCTESEPDA P/ DOOSBERI1Ft FiRdie @
?%851 ﬂ%otkﬁggg'sﬁmﬁcﬁgﬁQ a@hkO0Q\€n g&%ﬁﬁ%ﬁ%h C%@éides the

e ang e ot her panel 1§ stil
hhaltiubaﬁlpmbdueklonsrseephe panehetcomldsauyiﬂmyult but

dlsconnecteg in the trad|t| al by angl

8P§pFQE@ﬁ§ﬁ 1§1 6Rg Fea1ERE CF JOlﬁ? EPP%ngeﬁe CeE%Ig%bres
ratangehephgkerenteciewnCeoudempeneRier bREaNHreHeited
etc]" are to be interpreted openly as

alternative when the tongue has a cross section, which is
essentially of a rectangular shape. Wood based material
such as for example HDF or compact laminate or sheet

shaped plastic material could also be used to form a

flexible or displaceable tongue.

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

reinforced PP or POM.

The short edges could be disconnected with a needle
shaped tool, which could be inserted from the corner

section into the tongue groove and press the flexible
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referring to at | east one instance of said el enent,
devi ce, conponent, neans, step, etc., unless

wexpisioostsby 10 stated otherwi se. Al npst all  PCT/SE2007/000836

enbodi nents are described wth separate tongues on
the strip panel mainly in order to sinplify the
description. The separate tongue could be located in
the edge of the folding panel. 15 Brief Description
of the Drawings Figs la-d illustrate a prior art

g t Fi = p rt e
A s S I s
thanrbpaaabiemﬁup ahp&eotharbtheﬁ peohénueabthdékpngthe

syst on a hort s.4 sho short

381 £ ProoPtpahur S EBh B B8P oBkBd wALR oy BFt Figr ohnected
iﬁ'@h@gtréaﬁﬂﬁghag 8yPbkOENgL i ng2BpFb@s d3apd agkawnt along
enbodi ments of short edge |ocking systens which

theateintseparation force during |ocking. WO
2008/ 004960 PCT/ SE2007/ 000836 20 Fig 6 a-d shows an

e”R?Q'g@@%r%ﬁ%@%dkeg"%9a59€hefTE§Em§ﬁ@eCHe9fc%hGCFﬁponent,

i nvention a-c shows in a 3D enbodi nents of
mbemsbletEQmQGECaCcamdlmg be théefrpretteds opepest ask
hgslnventlon Fi -d show an enbodi.ment, of t he

Rl B8p6t 2 Cof SERE PATGRCEORT R § 05 a1t
despbaceabhpohengyemasear, diskgpt Oetan, eliﬁblo_@lslﬁe@&pﬂfldﬂt&y :

second aspect of 10 the invention
stated otherwise.

Almost all embodiments are described with separate
tongues on the strip panel mainly in order to simplify the

description. The separate tongue could be located in the

edge of the folding panel.

Brief Description of the Drawings

Figs la-d illustrate a prior art locking system

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

edge.

Figs 4 show how short edges of two floor panels
could be locked with vertical folding

according to prior art.

Figs 5a-d show embodiments of short edge locking
systems which create a separation force

during locking.
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Fig 9c-g show enbodi nents according to the third
aspect of the invention. Fig | Ca-d show enbodi nents

wacomsrodissy to the third aspect of the inventi 8aT/SEZ07/000836

Fig Il a-d show enbodi nents according to the first and
second aspect of the invention Fig Il e-g show exanpl es
of how the basic principles 4 the invention could be
used to connect panels with horizontal 20 snapping
Fig 12a-d show an edge section of an enbodi ment of

t heigneeatidon Fig E3awlks Showmbdstidldrat itHaiRrRNels the
having a flexible tongue according to one 25
preferred enbodi nedtltFitg 28R SHowhenbigdiardrton .of a

fl exi bl e tongue WO 2008/004960 PCT/SE2007/000836 21

Fi g1458af cshow embagigants, of 3p lnﬁ?&'éllnf‘e Qe cAnd a
tool 'to create a sideway pressure 164 e show
exanpl es of how a Edﬁgu@lﬁst@@mmectﬂmxamﬁxpydﬁmdﬁmﬁ HBrst

Fig 17a-j show enbodi ments of . a dis ceable t ongue.
Fig 18a- ]| shom1enb8§Pﬁ€ﬁt§fthFI %%n

di spl aceabl e tongues. Fig 19a-e shOM/enbodlnents of a
fl @xgbBa-tiongue.  sBoki gn2@abedshewtedFodinerlcs@fd aspect
fl exi bl e tongues 21a-d show enbodi nents of

f1exi bl e and dlsplﬁgegﬁﬁelpaﬁﬁﬁé§n ‘Fig 22a, b show
installation of a last row Fig 23a-c show

embedi peRbs of a diksplacedbk@iaceable tongue according to
an embodiment of the second aspect of

the invention

Fig 9c-g show embodiments according to the third

aspect of the invention.

Fig 10a-d show embodiments according to the third

aspect of the invention.

Fig lla-d show embodiments according to the first

and second aspect of the invention

Fig lle-g show examples of how the basic
principles of the invention could be
used to connect panels with horizontal

snapping

Fig 12a-d show an edge section of an embodiment of

the invention

Fig 13a-f show installation of panels having a
flexible tongue according to one

preferred embodiment

Fig l4a-h show embodiments of a flexible tongue
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15

20

15 tongue. Fig 24a-d show installation of panels
according to the bending principle with a flexible

woaoge496bi g 25a-b show a fl exi bl e tongue w t hPaT/SEi0d 000836

20 part. Fig 26a-c show a fl exible tongue which
prevents wth nmeans that prevent displacenent along
to edge. WD 2008/ 004960 PCT/ SE2007/ 000836 22
Description of Enmbodi nents of the Invention Figures 1

- 4 and the rel ated description bel ow descri be
pubtigshed-gnbodi nerhewarchbaice idsee tor expia:ngdike tongue
maj or 5 principles of the invention. The showed

enbodi nents are oRMY éx&MHed o Kuedter aarzidawser pressure.
panel 1, 1' provided with a nechanical |[|ocking system
angs lkgxibl e ton ' ry it er.ence
to F?gg6%a%ld. 10 %ﬁgﬁfngimgﬁfﬁéﬁfggﬁﬁk%gﬁ%{ fﬁ@§$ly

a cross-section of cannegited beidvperwdaicsitbrt edge j oi nt
edge 4a of a panel 1 and an opposite short edge joint
ed 4b-qf .a secon n '« The frant faces of e
pa%gﬁsqggejessentigpﬁs %@%ﬁ%ﬁ%%? Sié?l?(é%ﬁé;?cegb ©
hori zontal plane HRpnane.t he upper parts 21, 15 41 of
the joint edges 4a, 4b abut against each other in a

vertic pl.ane VP. The nechani cal | ocking system
pr %dega_ﬁocking SPOVhETBRAEIENES of i g RT6t her

in the vertical digigetiheRaBlcaswhlesas the
hori zontal direction D2. 20 To provide joining of the

two joint edges in the DI and D2 directions, the
ed§és éParBe fl oor SpaieEmhagéments ofamndd akridie Femgue.

se a locking strip 6 with a | ocking
Fig 20a-c show embodiments of flexible tongues.

Fig 2la-d show embodiments of flexible and

displaceable tongues.

Fig 22a,b show installation of a last row.

Fig 23a-c show embodiments of a displaceable
tongue.

Fig 24a-d show installation of panels according to

the bending principle with a flexible

tongue.

Fig 25a-b show a flexible tongue with a rigid
part.

Fig 26a-c show a flexible tongue which prevents

with means that prevent displacement

along to edge.
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element 8 in one joint edge, hereafter referred to as
the "strip panel"™ which cooperates with a | ocking

wanroswe49td i n 25 the other joint edge, hereaft 8CT/SE2007/000836

referred to as the "fold panel”, and provides the

hori zontal |ocking. The prior art mechanical | ocking
system conprises a separate 22 exible tongue 30 fixed
into a displacenment groove 40 formed in one of the

joint edges. The fl exi ble WO 2008/ 004960

PCT/ SE2007/ 000836 23 tongue 30 has a groove portion

P1, which is located in the displacenent groove

40'and a prOJectlng portion P2 prOJectlng out si de the
desg gr Eapedigentise ofp Nivieg t3ert i on P2 of
th%l L?é%bhe tgnggg %gelgeﬁg%egfgg %Qgﬁggb%Ft% 9% describe
coop drates with a tongue groove i A the
phb&ﬁshednémbd@&meﬁtguBﬁd3ar&h®W@datcr@S@ﬂﬁﬁMﬂiUM@ fAafor
of .a panel accordln%. to fig 3b_seen fr above.
?ﬁénFPBiLFBI 8%t shGue §6nﬁé€n oFF n&hofeche Grents are
seat/ ensmp1Eki.ction connection 36 which 10 could be
shaped for instance as a local snmall vertical

protrusion. This friction connection keeps the

fl &xppller psfigidors rhacdi $pl ddemertigiesovd t40 admath@nlcal
[ d UGty ckagi

A e R e s
tre€efreaoe paneligat 1lkkéd.15 factory. Figure 2a and 2b
shows t he position of the flexible tongue 30 after

th f t.d t t ds.th tt
E PRt T OOTEoRGS T eBRIfaddTer GroteasegFion of a

9&&@3} b@ltbv)éehyab%ﬁ@lrlﬁg e@ﬁ;et Reihlexidliee dongue drddl 1 and
Its 20 length direction by the folding panel and such
BEnEPRES1EFeah s ts efaraticants 6686s 4hat cowegdsuganel 17 .
the long edges to slide and the short edges to
se@ﬁea&c@o@lw&faaefs%c}' e BhOUAe 4r3NQWs NG ATROYSE oned
of a vertical folding.

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

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
element 8 in one joint edge, hereafter referred to as the
“strip panel” which cooperates with a locking groove 14 in
the other joint edge, hereafter referred to as the “fold

panel”, and provides the horizontal locking.

The prior art mechanical locking system comprises a
separate flexible tongue 30 fixed into a displacement

groove 40 formed in one of the Jjoint edges. The flexible
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first panel 1'' in a first rowRl is connected to a
second 25 1 panel in a second row R2. A new panel 1
wo00smeedowi th its | ong edge 5a towards the | oRgTSEY®7/000836
5b of first panel 1'' at a normal installation angle

of about 25-30 degrees, pressed to the adjacent edge

and connected with its |ong 2&dge 5a to the |ong edge

5b of the first panel with 30 angling. This angling
action al so connects the short edge WO 2008/ 004960
tBEHURE200 H00Q836- 024 Hyrafidrhenewrpane i lwiddtddein the
short edge 4a of the second panel 1. The fold el
di'spla deekdd Are e 4 A FamdCIL it BP

ver.ti cal rj | Helole ticalTy ane
I\]/ﬁlgjaer%%v{nl%ah%qgt%#ﬁ ;Eglten%felt eaingtheﬁg%oedégis 5 of the
secient ipanelort iand Fhe Makegaiaxible Riqngws Fh in ;ne of

shows known_exanpl es of flexihl e tongues 0 '

CBUIP IS (P 60RO " s LD edi%%"%%ﬁ?m%med
e aol afe r HWEe LByeshows a separate tongue 30 on

the strip panel with a flexible snap tab extending 10

downwards. Figure 5c shows a separate tongue vvi];h & 4
fIRSEWIe Fnap @th 4 RS LW shdemertt gt JRES 402 C e 19
S0 Ak ogl S xtand, upysidls te donas s @8 eoubd nas

e strip panel or on the folding panel. Figure
& oshovs the fddpe Hectionyue 30r tompen s¢ernpE bl pusPonghich

60,. as shawn 15 in figure 5d and these, pr SJ :
VY e § Ef‘gdtl?]ﬁ Jtr?é:arb?%p?%cae %?ajgr%lg%jéf4%8%?lcal
Sxdends fsom tiles verid€abn pt@ngect 0 kdeps otigeef fendvee
20. Al these enbodinents will <create a, separati

peEsrn Pkl Imea 3eesit bl S PRaFE st Of UFHRI t Jo%@E%fg?Eion'
[e ' r 1 DYt dPr, if th

(pl sp ]ggne(#rer%\? %é%%%%ﬁ%%ﬁl%%u%gﬂwcgﬁgtg% he sh:(Lth ©

£lgesh14 orsepas at ® Suickgtaaed theth otkeénflegst paned-| pt the

be damaged or such that the panels will not be

Yoss?HYe to install. Figure 6a-d shows embodi nents of
panels with a | ocking

Figure 2a and 2b shows the position of the flexible
tongue 30 after the first displacement towards the bottom
of the displacement groove 40. The displacement is caused
essentially by bending of the flexible tongue 30 in its
length direction by the folding panel and such bending
creates separation forces that could cause the long edges

to slide and the short edges to separate during folding.

Figure 4 shows one embodiment of a vertical folding. A
first panel 1/’ in a first row Rl is connected to a second
1 panel in a second row R2. A new panel 1’ is moved with
its long edge 5a towards the long edge 5b of first panel
1’’at a normal installation angle of about 25-30 degrees,
pressed to the adjacent edge and connected with its long
edge 5a to the long edge 5b of the first panel with

angling. This angling action also connects the short edge
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system according to the first aspect of the invention.
The 25 strip panel 1 has a locking strip 6 with a

woaadsiongpeel enent 8 and a fl exi bl e tongue 30, wROT/SA23G03/000836

connected to a displacenent groove 40. The flexible
tongue 30 has a knee joint 15 with a | ower pressing
extension 17 extending essen4ally horizontally
outwards fromthe vertical plane 30 VP, conprising a
press | ocking element 18. The knee joint has also a

Lacki-n X [ 16 ,extendi (=

égogf 085S seek R 4o o FEhgae Saeel tei@glaely |43\‘/éov?/ift [ second
beckilng .pdhe Ielidnpehelupperspadprckefd ttlve thleoskimigp panel 1
extension_16. The fol di ng nel 1'. has a.l ocki.n

GibBve TATRRRER BGArates CHTPAEY DORIRG. eroment-n8
gagtikbackpibine ganehs Rathzeantahhkycanted we@s T heotipn@dges
groove 5 10 which cooperates with the press | ocking

efefBft SEgoRAd Paprdy énfdchéhirz 8ftalPadicdpllacenent
between the folding panel 1' and the displaceabl e

|°§Kbﬂ9e%'%gent5élshg@% &Qb%hn%xaggﬁ%% Lr Bas:ahae &ongues
t ong “groove whi ch cooperates with the |ocking part 19

3Ad Wbdkds rhelgabel sised to' leekt isbaldty edp@sThecording to

ressi xtension 17 wll. _be. bended downwards wth
PRETH: ERSBOLRENG ELanen 2o PatRed FoLre o Selidu® 30 on
kaekisngipgpasee ¥itwhen fibkeibokdisngopanel <ktdnslimmyed
vertically downwards towards the strip panel 1
ESYBHEFAEI-y FAIUAE e Shewst PcSPPRIERE \HOTERSs WA ien

%ilg§55§e6l%n%§d &b TReilR 'ao‘a‘iisgﬂa%%%e 19 iddvd amal Ippe
snap into the tongue groove 20 when the “upper parts
shaphéajpoicotuledges e, wvaade oessentivaldds iamd eudaimde on

hori zontal plane and _the panels 1, 1' wl]. be | acked

08kt FRaRRy sBrelnathon Ton SPiies sReout Lae o ¢ Shous
horilzgabak RoLEFSE 80t kampeauliegdipsPiaes itdhes 20 ,edgeshown
away from each other during the vertical folding. The
BendilAgref Sthengr &§siseg PertenNsiions1zoadd fige Located in the

Hli §¥h ki 0T G of ligXih! €.4-angue 30 dOWd it plane
into the tongue groove 20. All these embodiments will
create a separation pressure P when the flexible parts of
the tongue are pressed inwardly towards the bottom of te
displacement groove and this could cause the short edges
to separate such that the locking system will be damaged
or such that the panels will not be possible to install.

Figure 6a-d shows embodiments of panels with a locking
system according to the first aspect of the invention. The
strip panel 1 has a locking strip 6 with a locking element
8 and a flexible tongue 30, which is connected to a
displacement groove 40. The flexible tongue 3o has a knee
joint 15 with a lower pressing extension 17 extending
essentially horizontally outwards from the vertical plane
VP, comprising a press locking element 18. The knee joint

has also a locking extension 16 extending essentially
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pressi ng extension and the | ocking part to separate at
| east slightly fromeach other during locking is an 25
wozs@nimb feature that allows a high quality POTKENY7/000836
with the upper edges |ocked in a comon plane. The
| ocking system according to,the invention is a
vertical snap system The to gue wll during the
vertical folding twist in the length direction. The
e which is close to the 30 long side which is
1éd’ wlttllil angloakg n@pentn %9 dur e€het)uppdd whrt mgf the
| di t ai Y p03|t|o S shownl
lio% AR R ohs: LR g 8 Gking
gz@@&/eoaﬁgﬁmlm/cswé&ytwm&h ﬂﬁléM]Jdc]ﬁthg‘ rejaament 8 and

0 n as shown in figure 6a. The bending of the
1p tﬁ?ge EROERS SR TE7 R alll\}’aWdalaoﬁbre(sr?e Jogidme sroove

1fohezht%91¢% Evan.atsmaile bending £fy Srfa'l’el%n{'ermﬂls d
coulé |Wpf%%§athe | ocki ng function ané’qua ity an

pEGTSNSr dloird zand a3 @IlIS@\A@Cteh@lntg@@stweméma (ﬁilcbjra;y panel

IS d d i_der.ahl pref l'ab cl

I a&r%e;& dg%%ho%v g)??/ Koy Ges e|'3¥:g§3>|EL %gl SHSAH I

pfahe)ll hl’e htasn@ueosa tligc @m«wled mﬁrcmwayee:ah%stM&rbyche
r,usi on. ure 7_b show an enbodi nent, which could

188 i@gppé§ﬁcé B?daIGS%ﬁlﬁ@@l@ﬁnﬁﬁsthrGS|oﬁ”%ﬁﬁ%cally

Tﬁ%c?)%@z's%@lng Eoraing o3Ueh 9 1AURChiAG Iy [g-a et
| ower extension 22 could be renoved I n order

the pressadeckiihgxelielmieny agd lto\mk@td rtg> ohe pedsmndrocking
g?é%% Sﬁ%nwhegl%he”%aﬂﬁﬂkgggegg & ébgh§q4 gﬁﬁ%%gally

ressi Nng extension

dbmng'laedI%Otoﬁa@‘dl‘setYl@ shewp paekhen cERediinENt; MY the
i nj ection noul ding. The | ocking extension

V&ﬁ&lFﬁz Bﬁé§§|ﬁﬁ éﬁt§H§W8nlﬁa¢é9“5§§rﬁﬁ%é%mb43 Ihepr
B FotS Lo arrag nche Fesorn g S S crsere
26f whiea dhsphaveabbertengde tbeubdibe esewst @ yakd are
essentially in the same horizontal plane and the panels 1,
17 will be locked vertically D1 and horizontally D2
without any horizontal pressure that could displace the
edges away from each other during the vertical folding.
The bending of the pressing extension 17 and the
flexibility of the flexible tongue 30 allowing the
pressing extension and the locking part to separate at
least slightly from each other during locking is an
essential feature that allows a high quality locking with
the upper edges locked in a common plane. The locking
system according to the invention is a vertical snap
system. The tongue will during the vertical folding twist
in the length direction. The edge which is close to the
long side which is connected with angling (4bl in figure
4) will during the vertical folding obtain a position as

shown in figure 6c while the other edge (4b2 in figure 4)
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parts nore bendable with maintai ned | ocking strength.

This neans that the thickness of the | ocking part TL,
wanwsmn496b he | ocki ng extensi on TE and/ or the pPeTSENY7/000836

extension TP could vary along the flexible tongue 30.

25 Several alternatives are ssible wwthin the main

principle of the invention. e press | ocking el enent

18 could al so have a downwardly extendi ng protrusion

18' such that it could lock into a | ocking groove 14
widdated ion a wes idgser agasthosm tive ftnige Ga siTid drentding

h i t infigure 1la and 11f.. A

OEO?F%g??%F@ﬁg- %%g%g%u &-Eg nggbﬁ%Jﬂé N tHsut G of
these tohoad &rlge Hveskiangmallanerindd nd0 20004960 mm could

.PCT/ SE2007/ Q00836 27 and this could give |ower costs
“ORE S %gl?_s%ﬁﬁ_ﬁﬂéﬁgmf%l n grg &s@slilgm iq9res qegralsle and
althewisn¢ 8Bkl @R dan orerAehicny H1eQr 'i@%gﬂce%%osﬁldfrably

t hi nner than mm The pressing” extension 1
OhaP&efgriedly legdiudedand it could cover 5 a part or
even the whol e | ocking el enent 8 as shown by the

det l.i pes i n.fi gur ~ FlLaur a- d,.shaow
e%ggl?rergn?gagc%rhg:wngltgg gﬁg ls?g)gl Elg%'asplgc re0?7nat [FAOW &
fileveébilieononfiue Bl0gxwblieht coglel 3@ rhasaald Memade by

unl ocked position_and an outer |ocked position. The 10
SRLERFBPE L SRGUE=30 Ps STV £5 GRPOEREE osiTHGH Govddl be

prBHAcetihg ydias fé'oﬁ%@@i‘érﬁti o8l 83V e Wik iR 48NSk LAYSad

for exanple by an flexible tongue part 51 that

fprmings stk ap| exinsha ngonguevdd lmgwaPds:t sA dfortiteoitcaler
0 h | exibl.e tongue,30 .cooperates
e&??ﬁggoh %5 %%ug% 8% ?e&o¥§d|&gko %%r tfhéncﬂ%ase

ori zont al roove in
fiespbaténgnangr covet4fgand pheveariwert ketdsaxhl anis

tongug 30 %ﬁ snap out towards its final |ocked »
M538Pt FBAC THE FBGYE FEcRIcEBEdPEE SEEPRe G MRS 1Pgr Mddd

V?BQ|§§on@ seeaphagibogl requld Bor %ﬁ%ﬁ&%e7ges%§%%.%ﬁother
orm surfaces wth high | ocking anglhes. The exi bl e
eppAgiment, which is made by injection moulding. The
locking extension and the pressing extension have
apertures 24,\23 or alternatively thinner sections which
facilitates flexibility since twisting in the length
direction of the displaceable tongue could be used to make
parts more bendable with maintained locking strength. This
means that the thickness of the locking part TL, and/or

the locking extension TE and/or the pressing extension TP

could vary along the flexible tongue 30.

Several alternatives are possible within the main
principle of the invention. The press locking element 18
could also have a downwardly extending protrusion 18’ such
that it could lock into a locking groove 14’ located on
the upper part of the strip 6, similar to the embodiment
shown in fiqure 1la and 11f. A horizontal locking could be

accomplished without the use of a large locking element 8
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20 snaps out towards the | ocked position where the

| ocking part 19 locks in the displacenent groove when
wanowspperso part 21 of the short edge on the folpdirisg2007/000836

panel 1' noves a part of the flexible tongue

downwar ds and rel eases the horizontal tongue and

groove | ocks 52,53 as shown £h 25 figures 8b,c.

Several alternatives with different shapes of

flexible parts, |ocking neans and rel easi ng neans

acoUltthi shecused diorecrieaiesa adqutet ehsd dro dfeddhendtdexidll evaste

ton%to %£§1 Jaock the tongue to the displacenent groove

5 St ddde e fe M B o Yb Yhates¥ hdps

f1Qarids d o %1@ ROSHd Ohathey fexitle PaddSing

could Bbe made of the sane material as the flexible
e ooy 1of asepal dtev e 1ved Isivs \WeTDUSY Goudeidt could cover

gg %E%(%O?/ %9103:%6 v%lolneat & I]&n&vgﬁﬁ&%te% t os tg}lown by the

ue or l'acenent” Fizon

c&&pﬁcat]jims‘ erﬁe‘_&ga,fxee grher aI ly not present in this
type of single snap actions where the tongue is
dlsplace% essentlal |n one direction,, Even in 5 the

c&SFURRe B3 1ve srwt T 5 GUIEHEE & WHIF tHeond
dspedd ek tr G.vae@ﬁ:r!'lpjr?t alne lroekedhlsSeRdAld 030 has an

problens w ||l be reduced since the | ocking el enent 8

quélf@mk@d mafdltion pard [ap iantdie Jotieh e voven 14 The
gl'?)ellef Oéfo%g@ﬁ;ae esléib 1aéqgulﬂ_r %Verhtn chp o%&ésolnt Trbdﬁ_}&éc'c% into

i"gur es an €
td)fe td'lESpf]Jaejeln’@r& toprgies sedth ﬁxreorﬁea{mjycm argh dedyufer 9b

ShOM/th same odi_.nent seen fromthe panel edge
eﬁ‘é‘l“&ﬁee i fﬁr?é‘ FoMEte ng dTeIon Be

ﬂl%;aﬂllee@o@ig%oayd ut r@(t%%ﬂ%%tﬂorﬂ&%&@|id/c@n§2 on

vertically and could therefore press the 15 flexible
Hhen fuexip eh dsmdyst rﬁcljucrcmta@t@a nwidrider harizwktahegroove

R 5 VD BTN (0 5PLsRd ol
ﬂﬂ&@ﬁﬂﬁE&bn@hdlﬁﬂtﬂhrihaﬁnﬁﬁttowards its flnal locked
position. The groove lock could be formed with wvarious
angles. A scraping tool could for example be used to form
surfaces with high locking angles. The flexible tongue
snaps out towards the locked position where the locking
part 19 locks in the displacement groove when an upper
part 21 of the short edge on the folding panel 1’ moves a
part of the flexible tongue downwards and releases the
horizontal tongue and groove locks 52,53 as shown in
figures 8b,c. Several alternatives with different shapes
of flexible parts, locking means and releasing means could
be used to create a pretension of the flexible tongue, to
lock the tongue to the displacement groove and to release
the flexible tongue so that it snaps towards its locked
position. The flexible parts could be made of the same

material as the flexible tongue or of separate flexible
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of the first principle seen in the same way as
descri bed 20 above. A displaceable tongue is provided

wohoshokss one or nore essentially horizontal PCT/SE2007/000836

protrusions 60 with friction connections 36 which
hol d t he di spl aceabl e tongue 31 fixed to the

di spl acenent groove 40. The d2&pl aceabl e tongue 31
will be displaced with its locking part 19 in the 25
di spl acenent groove with a turning notion essentially

ARedRE st Be chhnelhel ¢enpeet ikeRguen otNe hRl oLk iR ent
when a sideway pressure P is applied at an pressing

gggeves2 H@rlﬁﬁ@taQSPEa@eabu@nté@qgesa@rgh@wmew@lﬂwgmwﬁ:
Ri_n n dIS Iace t
ges?ﬁ%éagleh Bng¥§g38% Swhggﬁe ﬁgﬁ éP&EV&%§6e the

Semgual18tHésp&bb%ﬁnébbé&&1a¢0yldnban@S@drb@thhalEv@n in
?E? pl acenent with a sideway WO 2008/ 004960

885607600836 Pz§ §€€§§8Pewovﬁé §es pracassce when the
EQEQUQOGQUHQ Q%tCQBRb@%@e t@ocQ@@ 0L c3evekalyns ?Q%%@éﬁs

e shaped el enents which could "be tsed fo displace
ama ph@hraddpggla@eablehEoﬁgaélngtelemhettﬁngdet@eoawelp

(05108 BRSNS S, LD SERRERLe LB o0 0ks B At s

mhdhppaﬁéﬁtbhaéphﬁbdlbhe ranguesi Bhbhe i splhacensmt,
groove during transport and which are intended to be

e arated fromthe tongue when a sideway. pressure is
ppt PEESSTHE R 8Wna80ﬁ%§ﬁ§b@8nFoﬁéuéhea§l§ﬁéﬁﬁeléopﬁue seen

Ek@ﬁrgbgbe 896'@1gﬁr60955§h@b59h@esﬁﬁ%demﬁo@h%%nt seen
pressure w | the tongue and the protrudi ng part

ppomyihe Eénéﬂssﬂa@eﬁapéﬂéeﬁdwcuhaththpmgZbemgﬂhplane-
Qhé?gkaPugﬁontﬁﬁ &gngu%le knomnﬁ%%hg%'%&%ehds
a Sideway I

ressure 'S use
perpeodtamngraddspbacenamuy eadl dotbdbenusedot-e press the

| spl ace a Iockln art into a tongue groove.
ghﬁg FEntenghsuati hFﬁ?sbBEBuﬁéﬁ?CEF@nﬁaéédOéﬁthéo lock

fﬁé'Pﬂéﬁgblgrggnaﬁénﬁhgheﬁre tension and to displace it to

the final locked position.

Figure 9c and 9e shows an embodiment of the third aspect
of the first principle seen in the same way as described
above. A displaceable tongue is provided which has one or
more essentially horizontal protrusions 60 with friction
connections 36 which hold the displaceable tongue 31 fixed
to the displacement groove 40. The displaceable tongue 31
will be displaced with its locking part 19 in the
displacement groove with a turning motion essentially
around the friction connections on the protrusions when a
sideway pressure P is applied at an pressing edge 32 on
the displaceable tongue as shown in figure 9e. This
turning motion will also displace the displaceable tongue
into the tongue groove 20. Several other alternatives

could be used to obtain a displacement with a sideway
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The Iink principle where a turning around a centre
points is used to acconplish the displacenent 20 The

wordg®dopsd nci pl e where two wedges slide agai nsPCTSE2(107/000836

ot her The bending principle where parts are bended to
a bow shaped form These three principles could be
conbi ned and a 25 di spl aceabl29 t ongue coul d have parts
where the Iink, wedge and bending principles are used
to convert a sideway pressure to a perpendicul ar

9&%@%@%@”9@he'@1%@@%%ea%l€rt6ﬂg Eahb%l@fb% EQH&H%éd“dlth
a groove and to | ock floorboards vertical

ﬁ@ﬁl@énﬁéVEyalV@EEQGSKGOWQGQeP@mﬁseﬁo@1&@@@8@6wna@h could
[ [ t of the_in entlon ffe
Egvgﬁ%ggég AiRBIash B8 wsfr o |§’1€|e g’égb%@’tg&ﬁg&élto

casl ﬁobguﬁadeoolvbglwﬁenﬁtﬁ)él bbagh@n@uesh@r sklo@Xiallee e 1ement
garts are however preferred in several applications.

SFAgEP&agrds RoeHAYEnb Sihfen e LREPe LHESpPESs FHighdageable
%8ngh§se%@@§e9a§Est@ﬁakoﬂgl@dgﬁeSQoﬁgu% secend panel 1

is conhected to a first panel "1". A new panel
Qilspéacemﬁn@cggdowet hlua“mglgl hgahepbhé kowdg w@d@él (afret he

1"and | ai d f at _on,the sub f su
§h£%E9% 5 or? TGP8dGES 4£roﬁb%8F ?ﬁ@gggcgﬁ Daf ﬁéﬁeway
pasekarar ¢si Apbllg€edan®hepkasan Bowhbh@p@@nanb@e@Sas shown
shown in figure 93 coul d now be connected with
aRgFiaYTeo3PnecPiRg edgesusscopleRebscesrd: 2 sidenew

pangk§rd’ wéms@ E@ﬁdp&ﬁé%eagsggs §2tﬁgug‘}o@ aﬁﬁyﬁ%ﬁ P2

I nwardly along the short edge o the s con pan
wiby b@rdexahpbedtherpengmeulerototheethethpad&keba;on of

dis Iac I ongue, 31 be dlsplaced
Fongo?ﬁg %2? E88883P66P0ém§83rnwﬁéﬁﬁe 3t ShGG¥aYr BEeEsure
26 ofseﬁheonlg%/cgmpm@bhla peepthaisacanddisandcth@nReWeould
ane "W e
ge used to displace a locking part into a tongue groove.
All embodiments shown in this document are based on the

following three principles

¢ The link principle where a turning around a centre

points is used to accomplish the displacement

¢ The wedge principle where two wedges slide against

each other

¢ The bending principle where parts are bended to a

bow shaped form.

These three principles could be combined and a
displaceable tongue could have parts where the link, wedge
and bending principles are used to convert a sideway
pressure to a perpendicular displacement in order to bring
parts of a tongue into a groove and to lock floorboards

vertically or horizontally.
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| ocked horizontally and the risk for edge separation
20 during locking is elimnated. This installation

worbismd4smnd | ocki ng systemis further expl ai nedTiSBE2007/000836

figures 10a-10d. Figure 10a shows how a tongue 10
presses the edge section 32 in a direction along the
short edge during angling of 3@he |ong edges. Figure
10b shows the | ocked position with 25 the di spl aceabl e
tong inits final |ocked position. The tongue could

during kagking -pEeat fat%%bﬁh@ghkgbnp%%§%%reth%@@dyﬂhtages
the pressing edge and the short edges coulg be | ocked
thetd plagpiamsts edclihet hidsplacelad leettngale adiulec tdeomade

Fi.qur.e c.sho the positiqgn _of .the second 1,30 and
EHE Hen T aarar TobaGeR P teneie Sajee dre Motiear”
yeetreeakly iandefiegune apRd ishewdnize | ocked position

when WO 2008/ 004960 PCT/ SE2007/ 000836 31 the tongue

of _the third panel |a has displaced the displaceable

t ofgE¥TS1 %0 SPPY FPN&MOPEERER SpHSeEitolt 1 PLES SR s9ge 32
thak<hhg hongue neoyld oo Wesplacsd W R d B8R3UNe which
agai nst the pressing edge,” which is applied by 5 the
iesttanhectedr iteg ai Adtralt! aeined, W' t-h Af orevexamsile 1d ticol

and _no y t.he angli.n f the third panel .. It is-.also
SROPEoEthat h Sitaclinte FORgder L siRE 5E chimhadis}’ panel
t1o’and edgel @flathenpanel s iM@dmsial atizan thB&hort

i nvention conprises a nmethod to install floor panels

£99GSt H2an “Bn@ifi 1§S SEICORG SPsPEM ERTICIRY EGged die Fame

dhsplacqakhg {ongue 107 ot e Shokt, edges gyihe g!ftd?ﬂﬁd now be
conprises the step of Connection the | ong edges of a

seooadtﬁd‘addﬁgangﬂdp@néb the tlong leolugsedie off tdhe second
Ih6rt BRer 0P 1Pnd calohd Pang. Faw Baha i The edoRe
peWsB2dah@watdagnizachgarthd Bhesseridg@ lof W <sa¥hd panel
nggefor example the tongue 10 of the third panel la. The
displaceable tongue 31 will now be displaced along the
short edges but also into the tongue groove 20 of the new
panel 1’ and the second 1 and the new panel 1’ will be
locked horizontally and the risk for edge separation
during locking is eliminated. This installation method and
locking system is further explained in figures 10a-10d.
Figure 10a shows how a tongue 10 presses the edge section
32 in a direction along the short edge during angling of
the long edges. Figure 10b shows the locked position with
the displaceable tong in its final locked position. The
tongue could during locking create a substantial pressure
against the pressing edge and the short edges could be
locked firmly against each other in the vertical
direction. Figure 10 c¢ shows the position of the second 1
and the new panelsl’ before their short edges are locked

vertically and figure 10d show the locked position when
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Connecting a third panel in a third row R3 with
angling to the |ong edges of the second and new

woamsle4asher eby a 20 di spl aceabl e tongue on t ReTSRZNVT/000836

edge of the second an new panels is displaced such
that the short edges are | ocked vertically and

hori zontal ly. The invention cdhprises a method to

di sconnect floor panels with an angling | ocking
systemon | ong edges and a 25 flexible tongue on the

shertoedgeSo&SthQOWﬁlm@ bb@@ﬂeﬁalﬁdsaﬂﬂSb@%ceﬁh%he
flexible tongue 30 could be flexible in such a way
g 5P FFeﬁgﬁﬁrﬁ§nﬁﬁet§é Fﬁl?ﬁélf&ﬁ?&c@@§k§§spﬂ&m¢lOWhen

the sideway pressure P is rel eased as shown for

exagpkg ByvhBash iguke (il +14bgcTheuRaNgLSs 4ar i
Cnatal Ted WO 2005/ 004960 PCIPaE2007 800836 °p2o5sg with =
pé@ﬁéérasagh@mﬁtiﬁhﬁi@u665106 efge, nwhhcth, iwhiepplied by

: bel.o cr be th reference
FQUPEhSERy 08 SheRoReLA: o 1aNeSRLL DT R ELRETE comn
Phdcnahebyi nyget haglong @ﬁg@ﬁe5@h@Edapbhb&d panels 1adon

a third rOM/fron1a | ong_edge 5b of a second 1 and new
BakEPUS tPAtadieRAGSPRRCaRANEIEE0RABEEI R SONNegitkide to an

EQQQU§f3Qh@n§ahQ§ Hﬁ&&h@aHnE@QKEgglggtmeen a new panel

and a second panel In a second row with angling
up of 10 the third panel la away fromthe sub floor.
2 Thﬁsé@ﬁﬁ@é#@ﬂgcphﬁrm@ﬂﬁpanebtmbdftonunhEaﬂéngledgepanels

0 p |0.a first ro nd fro the
s %?tgne%égg§&g %Eg%ﬁé 8Hd pahe OTQMAaHeﬁnanL
disphecaehﬂepﬁnabuélonlEhAlbhbhe thyee.| TRk, maedeq and
bend r|nc es could be reversible. Figures 1lla -
Frars Eeéxgﬁﬁlég?pmﬁ?ch show that all enbodiments of
t he di spl aceabl e and fl exi bl e tongues coul d

Connection the long edges of a second 1, and a new panel
1" to a long edge of a first panel 1/’ in a first row R1
such that the short edges of the second and new panel in
the second row R2 are in contact and in essentially the

same plane.

Connecting a third panel in a third row R3 with angling
to the long edges of the second and new panels whereby a
displaceable tongue on the short edge of the second an new
panels is displaced such that the short edges are locked

vertically and horizontally.

The invention comprises a method to disconnect floor
panels with an angling locking system on long edges and a
flexible tongue on the short edges as shown in figures 10d
and 10c. The flexible tongue 30 could be flexible in such
a way that it returns to the initial unlocked position
when the sideway pressure P is released as shown for

example by the figure 14f-14h. The panels are installed
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be adj usted such that they could be alternatively 20
connected to the opposite short edge on the folding

woamsloo496bt i s obvious fromthe figures that tRET/SE2007/000836

di spl aceable tongue 31 as shown in figure 9f could be
connected into a displacenent groove on the new panel
1' which is folded against t3® second strip panel 1.
Figure 1la shows that 25 the pressing extension 17
could have a downwardly extending press | ocking
ghamBL L8 &Q'gﬂokRCEE 360,28 10ACKIRG GEOALR, which

| ocated on the upper rt of the strip .

dompedsbsnEhehSMBptbaﬂoWheistdepcmabbd wgthad@ference to
%horter WD 2008/ 004960 PCT/ SE2007/ 000836 33 Fi gures

18952g10S an exanpl e that shows that the basic
prlnC|pIes of the displaceable tongue and its function
andhegRerBbHy cenplkdsbe wsedstepeannect floor panels
vertically wth an essentially horizontal single snap

action. The 5 enbodi nent show a erX|bIe IE
el émeRt SEPPRAFERNPs Thej Leadi fAgegr G8v & Twit %ﬁFQ-panel la in

Ee@ﬁhQH 204 E@bﬁageq09%rb@@et@% oLl 2Rl 1 and new
di spl acenent of one panel edge agai nst an other pane

pdpel Al| 19hawﬁeem)ddmwnta@dacia@cmnm@qth@gd@scfrhebfe@le

rinciples of ckln and .di.sconnec panels coul ;-
Egnfﬁeuégdapo coﬁngggtaﬁgldﬁggonﬁ c%eﬁgﬁe s new pé%el 1

hedi zoskabhyl paeeor di Ag tah@;es;@ma Qfolwnﬁmlrﬂhe%n@iﬁi@owp of
for the vertical foldin% i's obvious that al
Shewi hirexPBRE Lok @iy 6@§b¢@et§H§U§§o@6UId be used

as flexible or displaceable |ocking elenents 61 which

cogl dpbecdhapkacad iRevekld gahlY i1nsteddh @he long edges 5b
horizontally into a I ocking groove 14. A new panel

odukbd fhestoppaeilied Acdor di g rsé tiee apd daiopl dhehathant
e?c’:l]gdl Sal ac%d ar ISZe%nt %l l ne(i(:lie tt(lfll %ngrol régét‘—%d % 'Ehré new

Pt rom1an8 prererabl’y "al ong nn
edges antil the top edges of the new and

All the three link, wedge and bend principles could be

reversible.

Figures lla - 11d are examples, which show that all
embodiments of the displaceable and flexible tongues could
be adjusted such that they could be alternatively
connected to the opposite short edge on the folding panel.
It is obvious from the figures that the displaceable
tongue 31 as shown in figure 9f could be connected into a
displacement groove on the new panel 1’ which is folded
against the second strip panel 1. Figure lla shows that
the pressing extension 17 could have a downwardly
extending press locking element 18’which locks into a
locking groove 14 located on the upper part of the strip
6. The dotted line shows that the strip could be made

shorter.
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20 the second panels are in contact and the tongue 10
isin the groove 9 as shown by the figures lie - f.

wohers/odisspl aceabl e | ocki ng el ement 61 coul d f orPCEsENPL/B00836

be displaced vertically by a third panel la which is
angled to the long edges of the new panel 1' and the
second panel 25 1. The third Ppanel coul d press agai nst
a pressing edge of the displaceable |Iocking el ement
61 and cause a vertical displacenment of a part of the

| ogkiyngeg! gAROY 1@1 45T e&%@l@g teleMent,, 81 oWl dHfof,g: o
exanpl e spring back to its unlocked position when the

pwé§§&péeﬁsOﬁeﬁ@&s@dSpIhw§a®QeaMQmM§qIamﬁ tittes ﬁ@m@t&on and

I er d reverse zontal
GROEP 2T R IENET ARsh ERe Seliec oddllY Penede gmtdrelly
thah marése@htdb&g@aagﬁa@b&tbasedm@ldlyhdp RlctiWR. The
2008/ 004960 PCT/ SE2007/ 000836 34 wedge and bendln%S
BFPREILPrES &56Md apd gz leo lIOGé%ngh@rlleﬂléthalalyW is
i nc f e 0 I
R R
haveZandaépﬁaseébbemE@mg@é ane @a@eipbd@eabbalmstkmmgother
ng e cou he on.the
"S- T1Gh SROH RS Rer areros ge the Bssibed
@@laadpuae oEogbb&gn@r@awedl%c©@%b@taﬁgaba@@1@n&%M1d be
part. of the strip 6 or in the upper lip. Such

Hfger &6t CPﬁnﬁcftoéRlldngllélc@@@@Ctl @améslj@@érlzmnﬁaédy
ﬁgebgdgﬁ f@ﬁgegaﬁé Egﬁn%ﬁ qg%ea%os %%pT%& tﬂ%eve tical
Fnvent i on conprises therefore according to a thi cd
ﬁpﬂdéhglela set obiviessenhaal by li ddotincdlefdiddre panel s

B EH P PeD Lahi g8 onh CLOAEET DFSY Areqnatall i B the

Bheprapanehs apekihy eoBhiau¥sed1t @neemnes1adircNlsplaced
edges vertically and horizontally. At |east one of the

V?FE#C@#lgeéaﬁaeaéo@ﬁe@péﬁZ@@ﬁﬁﬂﬂ§e9n50s@pép@$eng groove
h@?khnﬂeﬁlﬁgﬁgﬁ %bggr%%egonnected accordlng to the

principle that it i1s displaced horizontally locked to a
first panel in a first row and preferably along the
connected long edges until the top edges of the new and
the second panels are in contact and the tongue 10 is in
the groove 9 as shown by the figures 1lle - f. The
displaceable locking element 61 could for example be
displaced vertically by a third panel la which is angled
to the long edges of the new panel 1’ and theksecond panel
1. The third panel could press against a pressing edge of
the displaceable locking element 61 and cause a vertical
displacement of a part of the locking element 61. The
locking element 61 could for example spring back to its
unlocked position when the pressure is released. This
allows that the panels could be released by a reverse
horizontal displacement away from the short edges. It is

obvious that vertical displacements based on the link,
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wi th the panel and connected to a di spl acenent groove
in an unl ocked position. The separate | ocking el enent

wo0BPoewnf i gured to be displaced hori zont al | yPOT/SE2007/000836

vertically in one direction only froman inner
unl ocked position and to an outer |ocked position in
order to lock two adjacent edges vertically and/or
hori zontal ly. Such an enbodinment will facilitate easy
installation 25 since no conpression forces have to

e d S c e
L e K
NerikeatabiyhoriTrbat ahisdapractiphe @fltbﬁb@dVﬂehusnobould
t he |nvent|on coul d pbe use ang/or

hor t
248esP8r CHRPRRASY+FR Eaﬁe?lﬁﬁalgggPﬁép F00$§ 0%8968 could

Rave! » dhgpinventiontdagsenghdexchudpibengues obcheohl
WO 2008/004960 PCT/ SE2007/ 000836 35 adj acent edges or

séowent - tBhguéQCBhngh@lgmﬁ@teéée0§uéé B¢ ©8j kol oyper part

nder 0 k yshe
gggogalﬁg o th ggglr ge%@ngggskgg éfiphgﬁd the
lﬁaemhgogrﬁeuédlbecboﬂdeﬂesathahhéhnbhepa@bubd tbe strip 6
exanple 5 be connected b anthggg nd/ or sn

PEckingesyBPEM 4tBor dlf lgsﬁe %throove

HV%Héleﬁpesoyhg bs bee&adbayfBthaoagan&n@&am@geof
l'ong edges "~ whereby for exanple the tongue on the

Bcngpedge coul d press against the pressing edge of
the di spl aceabl e tongue 10 during the horizontal

Sn@RB'nggﬁtggﬁ %gﬂ%rﬁgggsthA&Efo§gbgg g%@ﬁ%gcg%lg third

have "a " geone Wi'ng di sconnection angl i ng
pplnEhplEaBebstcoﬁldsb&mt1adgg81Wbm¢hcaﬂefd@br panels each
endi,cul ar, and they coul d havg nore than 4 ed

Fam rd3ing| 8n5, Pglrgo zdaegoaﬁ&ee\? feGp PES V156§ adh first

Ehguseclida =ohieshoWsannedgeaseet warnofna @U%@Ea@@ﬂ@B% and
tongue 31. Figure 12a shows the displaceable tongue

behbdiguret ke connecteddiacentheddiespVacdmert lyr 66e

ﬁgrlgg%tally. At least one of the first or second

connector comprises a separate locking element integrated
with the panel and connected to a displacement groove in
an unlocked position. The separate locking element is
configured to be displaced horizontally or vertically in
one direction only from an inner unlocked position and to
an outer locked position in order to lock two adjacent

edges vertically and/or horizontally.

Such an embodiment will facilitate easy installation
since no compression forces have to be overcome in order
to press the locking element into a displacement groove in

order to accomplish a vertical or horizontal snap action.

All embodiments of the invention could be used on long
and/or short edges or on the strip panel and/or the groove

panel. The invention does not exclude tongues on both
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hori zontal protrusion 60 has in this enbodi nent a
friction connection 36 and an angle, to the length

wdizosobswn of the 20 di spl aceabl e tongue, of abowiSE2007/000836

50- 60 degrees. Fig. 12b shows the initial connection
of the displaceable tongue 31 during the connection
of the tongue to the displaced®nt groove 40. The
hori zontal protrusion 60 is bent to a | ower angle of
for exanple 35 - 40 degrees. Figure 12c shows a 25

sl f i.shhaceahl et eng al i d

199?%?%23%@56 hiotsrhgiegjg Saais Tl Dout oy e side by
diislpl acealblke andnguneleirn eactootdetr .pdSict istrwm liduking

| ength directign alon t he short edge and to a pr
BUCEFnBE B Tori o NPt datiof o THE by S6ige 67 the

i g ep@neh. cHhilsl BesploaarieRiucE0 thald tidynG&dIel for example
ressing edge 32 in the correct position and

ki FoRaLE tefofic Bl 1ngl endde&s SNANRIgH -qikls thpakdng

.00 RPC 0Q7..0 | qcki| equj :
R oA A edtl o Fongud iafa CERG hr Sl RaisaRdon,
icoupds bkl doetted oy hiogh zpneeilsisomprimef erfablhe WMdrity &dges
t ol erance. not exceedi mm_ Figure 1 sho how t.h
HPsTE R ge oG STG SRS Sbd i Jon STas Ay
gir%%%t 20 1 themRe pteGdlialy Y doe Je b1 HRITW &ongue

which is applied parallel to the length direction

onrihg dhsphacdaiond alosga@ring Pe they il et fdges. All

ryusi 6 [ hi_s A f ,
SRt et Sl sl BN A BREE Hladtiiforion
@ithhiasigild nb0 uan adveanbagd ssiceed d heiver eskjarg wWidradte ée not
in the | ockin di rection caqu be consi derably hjgher
PRIRSTRE ek ng it GHEY 57 fte Tes S diesetd Gt £or

ERlagpiidl 15 Creeatge cRiges! R0 SR iRl d agkidiyand force
the Short edges to™ obtain a position in the sane
pl ane even in the case that 15 the short edges of the

pafiélgrer 28 ightd whour ved sdge disiatdraentofdiar ehitspdiseable
"Eiogl%% %Z_Ld %q%\{\ﬁ”et H@ta tslill%v%r et%sé I’Eﬁ_splaceable tongue before
it is connected into the displacement groove 40. The
horizontal protrusion 60 has in this embodiment a friction
connection 36 and an angle, to the length direction of the
displaceable tongue, of about 50-60 degrees. Fig. 12b
shows the initial connection of the displaceable tongue 31
during the connection of the tongue to the displacement
groove 40. The horizontal protrusion 60 is bent to a lower
angle of for example 35 — 40 degrees. Figure 12c shows a
displacement of the displaceable tongue along the joint
edge. This displacement will position the displaceable
tongue in a correct position in the length direction along
the short edge and to a pre determined position in
relation to the long edge of the panel. This displacement
will bring the pressing edge 32 in the correct position

and eliminate production tolerances. A high quality
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edge 32 could be flexible and bendable. This is an
advantage and will elimnate production tol erances

woebmteth6ot 0 t he position and geonetry of the PCT/SE2007/000836

di spl aceabl e tongue 20 and the | ocking system The

di spl aceabl e tongue could lock wth pre tension into
t he tongue groove 40. Figures3@3a-e show the function
of a displaceable tongue 31 which is nade of a very
si mpl e component, preferably a extruded or noul ded
pbagthe §@ahh9@SthBtatﬁbﬁah%pqa@e%%l%S%%w@w@'dhd the
rectangul ar cross section. Figures 13a show a first
parekbiny edae d2sésopdspanehedefdid hhep @recision

ERAPEEEay. aStof PRd-2aRR.Peknan et B dhsre 12

tshewpanebzsthendaspga@e@baé sbagee Bheidi ﬁﬂls@%@@de in the
ongue is . in the 30 displacenent groove 40. Flgure 13d
A ROW R eh 8 TAch AR ARe P TPAC AR RGN 1 fgurd Jesey
eggqu@ BOYR4 ﬁe&g'ggbhxeapp@@agqgﬁfQ%4%@% Length_
CT/ SE2007/ 000836 37 and down and that there |
demectabncoﬁnEheldmspﬁaceapdevennguan@ﬂln@h@phmruxmmtal
long ed ew_1' a first 1" panel . _
BrobPlarSRoclfaR: £ Brat sestiiSt e orige efabaur 70
BOW@gWeéBOUt_[tt benBewepagakiad1lheleennectdierief d.hahis is
third panel la to the second panel 1 wll press one
af ?ﬁ@aéaééesééppén§hésPrﬁéﬁéﬁasf@ﬁC@dﬁeléfth@héoﬁhﬁﬂg
B@Q%Etléh ceﬁgheﬁébbﬁnéggbg &hﬁlgﬁ%%rt?%Eht%% féa%lng
| ong edge tongue groove another o
fectieons Ebe, pirmsthing dasecthenp@@ssEhgse®gé132reate a
edge.of the t p efera
3926M%: vehE1Faho L 06kg0%: BRgueotos THe Al Omitheaate Lo
bpRgHea alpwshklaandnlﬂh@ saﬁéléQﬁh%|eﬁ%%nQna&%é @a%e that

-length direction. A part could be displaced into a

tbfgEBOHE06¢ES2004s LERORATEA Sf RgEr 6 11pbft LyTwairved in
gh%ﬁ%?%ﬁ@bhﬁr58@98ﬁ831FWghEe gﬁgrgh%%stQ%A n% 'agr%§81ng
position as shown in f 1 The th p

Edges32 could be flex1ble and bendable. ThlS is an
advantage and will eliminate production tolerances related
to the position and geometry of the displaceable tongue
and the locking system. The displaceable tongue could lock

with pre tension into the tongue groove 40.

Figures 13a-e show the function of a displaceable tongue
31 which is made of a very simple component, preferably a
extruded or moulded plastic section with a simple and
essentially rectangular cross section. Figures 13a show a
first panel 1’’and a second panel before they are
connected. Figure 13b shows a cross section of the short
edge 4a of the second panel 1. Figure 13 shows the panels
in a connected stage. The displaceable tongue is in the
displacement groove 40. Figure 13d shows that a new panel

1’ (not shown in figure 13c) could be moved vertically up
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di sconnected and the pressure on the edge sections Est
and Es2 is released. This allowes the new panel 1' to

woeoosthossont ent ed by an angling up action. TherPtosE2009000836

with vertical folding and the di sconnection with
angling up are 20 preferably carried out along the
vertical plane VP with the t3p edges of the new and
the second panels in contact. The bending or

di spl acenent shoul d preferably be nore pronounced at

%ﬂg mgaﬁ sRatLan E@hekaa&siﬁooweeeﬁhs&te%hﬁectgeateaat

ere the sl e pressure is applie I's gives
preVenhgeenbm¢hgsupcerfdbwnioﬁ toecésnignetgesl edgehnew 17
dlrectlon

t could .be reduced.a e
B@Pp@ngﬁfﬁl P%Ee ntantﬁedFSnaﬁeséPQ&&gyb%Eld be
Bkgber pt1Bh$ &‘&gug@et hat tBeshend g teouid thahkwabahke .
edge section Es2 and it could gradually increase

Tbeargsnggtine pfesbessbiirgnPES2] The tPoigde S€soP@ panel 1
gﬁﬁﬁngagﬁ'O%ﬁédofpeﬁgt'agr F%Et&%ﬁ% %@% Q%M%&d%a%h %ﬁge of

€ section [lel” " With the t
gheo¥ersA panef adVanpagéeMEbZQoabﬁﬁé%ﬁOthe 1nner part of

PCT/ SE2007/.000836 38 co d to the known te noIo
RS ﬁSPgaGE‘Sﬁsu GEPHBI §LO8t Fo?genan EISPeL &% é%y

duriRgnthesbi nalh shagecgke the beekisnedt kaedwri, n@gtarielst
initial stage This could be wused to l'ock the ed es

@t Rdger ofig tpee théndi panethdas oppdsitedlivs a@rﬁé@esm tihg long
gesekﬁgpgugoa%'n%héy gsgﬁaeﬁggﬁetQ%nghgn%ﬁewaﬁaseeee.ln a

K ‘when t ongue
nesn&bamallple&eaanadvaneagen@thtmeerWEbnpamtp@&tidmmld

di spl.acenent. grove 40 is fornmed in plan whi.ch j.s
BooPLeRaocap anibng FoERIRy SeraEN?D 35 SHsWh i fidure

fsgur en 204136 16-gures %6n%u% %hOWiﬁnaEéH@%tbQﬁﬂ&ﬁ& Qfhitial
the di splaceable tongue could be facilitated if

rheigiopl a@eabloemt éngdéguirs 313 ght [y Béwdddird panel la is
g %E%%%%%E%%A %n%h%h%re% %&Q %Ir%%tl%%ge sections Esl and
Es2 is released. This allowes the new panel 1’ to be
discontented by an angling up action. The locking with
vertical folding and the disconnection with angling up are
preferably carried out along the vertical plane VP with
the top edges of the new and the second panels in contact.
The bending or displacement should preferably be more
pronounced at the edge section Esl that is opposite to the
section Es2 where the side pressure is applied. This gives
a stronger lock since friction forces in the length
direction of the joint could be reduced and the
perpendicular force into the tongue groove could be
higher. This means that the bending could start at the
edge section Es2 and it could gradually increase towards
the press section Es2. The tongue could obtain a locked
position such that the major part of the middle section is

parallel with the tongue groove. A major advantage
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i n unl ocked position. 15 Figure 14c shows a
di spl aceabl e tongue 31, which in this case alsois a

woOheosidokssot ongue, since it is bendable in therPCEsELI07/000836

direction. It has a sinple and essentially
rectangul ar cross section an at |least one friction
connection that holds the ton3fie in the displacenent
20 groove during transport and installation. The
tongue has a length L and a width direction W Figure
téfpshews ta tliesphageaklenheongys 3L, twhich I rslii@htt v
bended horizontally in a horizontal plane parallel to
BRECRERPH Ppeararef ishebjaneks dvmiedf &did iftiaeds stage of

t di a di_spl t. _Ei_gure l4e sho
PhS: TSeprl, rans Bl aer LR SRERESR. Fattcdh th, VR be
dissfl acedbké& tbrgeegklatviich ssiroght byebertedon. The

per pendi cyl ar to. the hgrizontal pl ane.

vertic%II It
PEP8B%i8u§StH£FSFH§ £8ngli&s KBBUPd BE KB nS¥EEEmS Whsre the

@bﬁ@héCEﬁBBEuQEOQﬁeaﬂﬁHﬁgubeéﬁywﬁgﬁfE?% E%E%F%ogssgn the
e

connections or bended forns. Atig it cou

donercreAttichue Its isoenerdvadsdgeAllf thesdower part of

odi: 008/.004960 . PCTE/ SE2007/.000836_ 39 caoul d
Egpcgggﬁﬁégémgﬁé ggﬁggeﬁgoﬁﬁg¥ opegxéﬁp epggneprg%ﬁfgdls
sueh that tbp sli ghtl yobendgdetentheal by 8hdwn in figure
Egrizontally Al'l these tongues could preferably be

fmed in a plastic material by injection noulding or

by 5 extrusion or sinply by punching of a sheet shaped

pl psgheesmarepiBl shblyguhge LAE- BeaROWHABEt RBE displaceable
Er|n0|ple to forma displaceabl e tongue. The tongue

889HFoAY FPYlfehgt haciditatadl éfsébei dasplackabllasoague
i gt he.edge, .. _ ..
SEnLL et gt hobiEh 8cRachallyclongt-to e 8MEn issetion

sectio acl bendi ng.
idguahdckd4d phewtthe.bendi ng when a sideway pressure
P is applied and rel eased.

Figure 1l4c shows a displaceable tongue 31, which in this
case also is a flexible tongue, since it is bendable in
the length direction. It has a simple and essentially
rectangular cross section an at least one friction
connection that holds the tongue in the displacement
groove during transport and installation. The tongue has a
length L and a width direction W. Figure 14d shows a
displaceable tongue 31, which is slightly bended
horizontally in a horizontal plane parallel to the main
plane of the panels. This facilitates further bending and
displacement. Figure l4e shows that a friction connection
could be replaced by a displaceable tongue that is
slightly bended vertically perpendicular to the horizontal
plane. It is obvious that the tongues could be connected
into a displacement groove without any special friction
connections or bended forms. A tight fit could be

sufficient. Glue is not excluded. All these embodiments
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Fi gure 15a-c show an enbodi nent of a displ aceabl e and
flexi ble tongue 31 with flexible edge sections Esl,

wagbos/benhi ch all ow that a major part of the POMIEZ07/800836

di spl aced, and that there is a vertical |ocking

el ement 19 over essentially the mgjor part of the

l ength of the short edge. Fi¥fure 15d-e show t hat

fl exi bl e edge sections according 20 to figure 15a-c
and bending according to figure 14b could be

eetbned. cbhoayhedlSthghewntiat cblieqdirsp! akaakhe trengue
could be displaced with a"tool that creates the

Bradduagdppusbutbat ESgaﬂegmséylbandﬁdwgeéénﬁ@éﬂwo@mﬁ
foRenanate tongue oho22 3BYARLL LALILORIE ELAMRY pe)\rorned

acea t ongue onnec oagro dvea
ah hhpledgecmmhhealamsbgr1hhabt1bheﬁ©uaahmgcamne@ﬁs
one edge of the tongue. gure 16b shows that a
BrEEYE enmﬁéeﬁlpv}aoBVdeecaééa p6 eonheet sfreed plastic

fbspl-ageabl e tongue 31 further into a groove 40. WO
2008/ 004960 PCT/ SE2007/ 000836 40 Fi gure 16d show t hat
a E05|t|on device PD could be used to position the
t oAgEBrEA FéFahi shovoapnehkongrédgéplehics fesul @ be

u Io [ [ o]
OB e Pen bR LonBuE P orhh B gheotag, o 9hG, 1RE FRRYEROY -
hodded Beomiant shgukabl Ak IBsmboleexadplkd tham aapart
gitruded seEtlon whi ch i's punched_in order to form and

BEFAL E°t k etsﬂgaegeFFbﬁﬂﬁhESéxtFﬁaedTPaﬁgééCBﬁéﬁ@tes

g@nd15§'CF&@Hr@Q”@@%t59831@HUEHertE@rB%9dE9@ eramplke
b punching or with heat. 10 Figures 17a-17] show

gntedaenrssefire| Bxiibl apphdeddirspl aeéabbedtongues 31
according to the invention. Figures 17a-b show a

fl?f ng &gggge ﬁ Eheﬁbghﬁﬂggﬁ 8%?%'8@589%@%%%&%9and
two parts separate rom eacn otner I n

flexible tongue 31 with flexible edge sections Esl, Es2
which allow that a major part of the tongue is displaced,
and that there is a vertical locking element 19 over
essentially the major part of the length of the short

edge.

Figure 15d-e show that flexible edge sections according
to figure 15a-c and bending according to figure 14b could

be combined.

Figure 15f show thét the displaceable tongue could be

displaced with a tool that creates the sideway pressure.

Figure 16a-16d shows connection of a separate tongue or
any similar loose element. A displaceable tongue 31 is
connected into a groove 40 at the edge with a pusher that
preferably connects one edge of the tongue. Figure 16b
shows that a pressure wheel PW could be used to connect

the displaceable tongue 31 further into a groove 40.
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the width Wdirection. Figures 17c-e show tongues
where 15 the width Wvaries along the Iength L of the

woheosidoksso t ongue 30. Figures l1l4a-14h, 15a- 15ePamsE2007/000836

17a-17e are all exanples of enbodi nents based on the
bendi ng principle. Figure 17f- g show t he wedge
principle with a dlsplaceablé1 20 doubl e tongue with
two parts 3la, 31b that conprises cooperating wedges
70 that are displaced and separated from each other

Fmghhe wiedt Bhdiv eghiton Yowhenoa skdeway pDPEeSSH &ePused to
plied. Figure 17h - 17] show an edge section of a

H@ébFéOﬁoﬁ@@etogguﬁhéper@ﬁét@ﬂﬁ bar pae31lgngnedgeh dihds
eeama%@dm?%g%eﬂg flﬁhgmgoh‘ewnasﬁ@ g, doubl e tongue

could be p uced toget her en connect ed
as_shown in figure 17i. The connection 62 that
cohhgeret héet bopahvy eodlidpbecbehdedporWD12608/100496Que 31

BT TR0 PARER 1 BRI SRS 8, o £rom

separate

anessuradedlseaﬁﬂbhedhlEhgmgrp&ﬁah@dsBQWbéae%WQ%dwg%ﬁtand
of the d|5ﬁlaceable t ongue 31 accordln% to the link
PEPRERPPethGhleRIHES fEoBelBRaPXhEEP2EN ngpﬁobﬁ@@koﬁ@-

591&Bﬁ&ndHBhHQCEQSngoeBg%g Bgl FRQS Eg?g%% %hﬁgc)

groove 40 (figure 1 acenen
pvechongt ed anbhnueatcentre p0|nt The protru5|ons
coul d be bended and they could be pernanently r ot at ed

or atiye xi ble ch t 0 oul d
¥9$&§£ #Zés#yﬁar Py ?%b?ﬁém?ﬂ Flg% EE g?i& and
@Dsp1aoeammentbhgussdslpaeasga@ngStbehﬁas@dveﬁtg@he

d shows_a bl ank TB of an extruded section with an

E%%%ﬁ??a@7? Peghangal &tctibie Bergpen3onprhsangiddée
Qégtﬂ@ﬁecéﬁb?lb@ﬂgcewaeﬁékegss%gagﬁté oA b NbLLEULRher in

15 The enmbodinments as sho gures
tige -wBitland dhiehtion. Figures 17c-e show tongues where
the width W varies along the length L of the flexible

tongue 30.

Figures l4a-14h, 15a-15e and 1l7a-17e are all examples of

embodiments based on the bending principle.

Figure 17f-g show‘the wedge principle with a displaceable
double tongue with two parts 3la, 31b that comprises
cooperating wedges 70 that are displaced and separated
from each other in the width direction W when a sideway

pressure P is applied.

Figure 17h - 173j show an edge section of a double tongue
where the two parts 3la and 31lb are connected. Figure 17h
shows how such a double tongue could be produced and
folded together when connected as shown in figure 17i. The

connection 62 that connect the two parts could be bended,
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are based on the link principle, shows how rather
conplex fornms with one or several horizontal

wonoeisrasicons conprising a friction connecti onPCco8EZHOB00836

obtai ned by punching and/or form ng a blank of an
extruded section. 20 Figure 18h and 18i show that the
princi ples of obtaining a hogi zontal displacenent
into a tongue groove with a sideway pressure and with
a tongue conprising horizontal protrusions or with a

%Qﬁgﬂgeéi Eoﬁggggﬁa g&dsggﬁr%%gg'%?%m %g%h%EQW%e ﬁarts

ohgue I's disp partly wth the ori zont
phehr ussadswb§ peeesdiragPt ast hepllirkl.pri nci ple and
partly with a bow shaped part which is displaced

ordin t he_bendi
eGP 507 Pa5°d8bEr! Bed PROESRRES: Pon it AL hrgGrabLe

41505 geubd e@cégd’ahgedomhla tlheike@stzqdldmntes ofh itdre NG
2008/ 004960 PCT/ SE2007/ 000836 42 invention. Part of a

PRERIBILe hosAGaataduPd & SLe8se 40 faT Svgidsl ddénent
g%ﬁ%%%tQ#h‘%Q Eggaégkbygakofgh%' o%%eSQ%WWfﬂ ufé”18b and

exanpl e tigure coul reafter snap
dasplokemeangud€ iguaeyé.8cA amdewa¢amﬁebaum@ﬁ©b@1@e&tre

thereafter be | i,ed and fi and r Iock|

BBarS - ba GbPAP RIS A86 GPHGt 5 RETRRh A de st T
@f:ﬁﬁh‘e‘ﬂﬁll Syelt a¢ @b |o&a'{a|l@t%&n(é(tli|v‘él@| sqeb;qm@d euwdH khat
he erX|gIe | ocki ng el enent, which | ocks

hbelyz6puaK] Feasrnshdwl cand @esdrivbde® ithec dmiddalomnlpcked
gﬁ%ﬁﬁ%nl%emh@ 'd%u%%els%%r%hqvg 31 1ehodj ment  of

pre tension whére two parts of a
fl exi bl e tongue 30 are connected under pre tension to
eathgotrkeerd 8vi shoasheok 163k TH @iranl@mtﬂud&dtaﬁytion with

t 3 th h |
PR S sntas] Us rRes oIt rog s an Tl [ hgg? one or

qewed e cteleasemhnlytt i sV &d iaGalshes SW & icatsed duy.
an edge of the folding

The embodiments as showed in figures 18£f-18i,and which
are based on the link principle, shows how rather complex
forms with one or several horizontal protrusions
comprising a friction connection could be obtained by

punching and/or forming a blank of an extruded section.

Figure 18h and 18i show that the principles of obtaining
a horizontal displacement into a tongue groove with a
sideway pressure and with a tongue comprising horizontal
protrusions or with a tongue that bends, could be
combined. The shown tongue 31 is displaced partly with the
horizontal protrusions 60 according to the link principle
and partly with a bow shaped part which is displaced

according to the bending principle.

The known technology as described in connection with

figures 1-5 could be combined with the embodiments of the
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panel 1' and the result is that a part of the tongue
30 springs into the tongue groove. Figures 20a-b show

wano@oedd rent of the pretension 20 principl ePGSEZ07/000836

the inner part of the tongue 30 is flexible and
pushes an outer rigid part into the tongue groove
when the hook 63 has rel easedi2t he pre tension. The
flexibility is obtained by a flexible cavity 72 Figure
20c shows an injection noul ded flexible tongue 30 25
d a n h n
O A R R e e
4 heisprecémast ogrduvenguthegvenei vaktiokdi igldPagt ssofhown

the_ t 31 will gradually be d d into the
torgee oraeve. Fhobrd Buuroultchan | UERCEoPFbRFoPATD back

$§98U€h§°HngQ§ 3905§@d AoshééKa§|ﬁﬁébgakgscﬁh&HOUt
t he hooks 63 and™with the WD 2008/ 004960

PCIrsELYe7/ be08spligd dbdbaefa@@ﬂoﬁnérﬁﬁépﬁgérwﬁéﬁélng
t he arts he .t gn r a c ALO
LG Es oot Rert AUENEREPE o0 Bl pBLREE ke
gﬁﬁéﬂelaﬁcosdbngcbmbﬁhstkaﬁmncopndneﬂpbebeamadeiaﬁeﬁ the
with vertical.foldingﬁand descL Eed 51n fi ure
t

, 4,
Thexihher LgF660E S&EPPBR, WEACHL $°CK8D PRHErR tﬁjlﬁlaﬁd

Qﬁé%n7§naoHEgc?§bB@rEﬁn@BBB¥CQQBHe€be@1ghﬂb§ the-11qg
di spl acenment groove with strong friction or pre

tension or it could alternatively be glued into a
grBbgere The ﬁbﬁyuénc@mb@dh@@éts@@eFB? PrexitBReéieavity

o?écgggeg%heF%Or gl aQQB'begs%QEQQB&%dtBEg%%e3@fare

parts one int I nner
paﬁheateﬂhand93pbaeeMEnb1ogrooveaahdooher|witheao@b®m 63.
- that | ocks int s_al.so

t
5058 BRab Piexi-bre CPORHEes LeBIRE BEonRGE CEESION has

Beeqr dbigatadf 8 exampbext Be.enbodi ments 17b, 19b and
20b  such that they could be conpressed and such t hat

t he

F%gure 19¢c-19e show that this hook could be released by
an vertical pressure caused by an edge of the folding
panel 1’ and the result is that a part of the tongue 30

springs into the tongue groove.

Figures 20a-b show an embodiment of the pretension
principle where the inner part of the tongue 30 is
flexible and pushes an outer rigid part into the tongue
groove when the hook 63 has released the pre tension. The

flexibility is obtained by a flexible cavity 72

Figure 20c shows an injection moulded flexible tongue 30
where the displacement is based on the pre tension
principle and where several hooks 63 gradually release the
pre tension during the vertical folding. Parts of the
tongue 31 will gradually be displaced into the tongue
groove. It is obvious that such a flexible tongue could be

used to lock floorboards without the hooks 63 and with the
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could be used to | ock floorboards according to the
principles described in figure 1-4 where a part of the

wohevsidokssot ongue is bent in length direction decrsgthneos3c

20 vertical folding. A tongue 30 could as shown in
figure 20b have an inner flexible part 72 and a rigid
outer part 73 that |ocks int43 a tongue groove when
the flexible part 72 is conpressed during the
vertical folding to a position as shown in figure

h ue..30 .¢ d 0 ep e
2085011 Sct 20AUE RGN EOBEAYE 23 ReXeLehaue axc
beaduamﬁycdmppEssed intbhe Heagﬁhcameettganoaé thel back

tongue,  Su a principle is shown .i.n fi gur 25 a, b.

gPgEPelnty gﬂﬂ EEBﬂPﬁn §9838|ﬁEﬁPrg&88r5 nﬁgﬁoipﬁgn

?@Qﬁ@l pesngspbeiwherevatwedgerpantl £81dsngepadale@cribed
on1t e 30 di spl aceabl e tongue during t

t he
dhsplagespent -#nt hensnRET2008,UE4960PET BEEB0AEG00836
éﬂng8ﬁ¥§aﬂ?¥ E&g%&e }Q %Bo ﬁlhogguﬁg ﬁaW%%%ﬁy connected

Severa arated duin acenen
EhgurEhéldlstWCamenmjgmbbwa wmmhdedrbnggdelﬁtmmntbr pre

several hori zonta riErUS| g ccording.to the

EFAR 189pPF niF pPEWAGPS -ERECHVERNeDE Sndethed Nhcath BPoTe"
the teRgUe c¥anbesaakorgvbhall enakhniki gure tldeshawny 72.
tongue 30 with several bow shaped parts that could be

ah§§f| souddabeordinngctedt ka bagdig thhn@lﬁleé with rigid
baolice;22a and 440 RROWLAQY LAGy B3 HANAII8 I

["ocke e tongue 3 exanpl e
bgoomdeandconedingthe theekepdirtg -prrheci floeksTHetoutser
part of the tongue 30 is displaced sideway by a
§PﬁﬁP§ #68PYSThis nethod could al so be used for the
first row Aternatively 15 a needl e shaped tool could

berinser bedoi Bheibhe tdeplraesient goooved koaldebd tade
di spl ace the tongue. A

according to for example the embodiments 17b, 19 and 20b
such that they could be compressed and such that they
could be used to lock floorboards according to the
principles described in figure 1-4 where a part of the
flexible tongue is bent in length direction during the
vertical folding. A tongue 30 could as shown in figure 20b
have an inner flexible part 72 and a rigid outer part 73
that locks into a tongue groove when the flexible part 72
is compressed during the vertical folding to a position as
shown in figure 20a. The tongue 30 could of course have
several such flexible section 72 along its length that are

bent and compressed in the length direction of the tongue.

Such a principle is shown in figure 25 a,b.

Figure 2la and show an embodiment according to the wedge
principle where a wedge part 70 is separated from the

displaceable tongue during the displacement into the
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friction connection or simlar at one edge could be
used to lock the first rowin the sane way as for al

wobtbmroo4geanel s. Most of the enbodi nents accor dPag/SEZ007/000836

t he wedge and 20 |ink principles are displaceable in
the first rowin the sane way as for other rows.

Fi gure 23a-23c show an enbodi4#ent according to the
wedge principle that consist of two parts 3la and
31b, which are folded together and connected to one

%?BB@@e@b Wit B.,08€205 sB3wSgYehakuwedge Raoks stferal parts

spl acenent, “producti on tol eranées and pressure
&oeoesp@oatadbducmngrdhsedaCﬁmantvery preci se way wth
curved and/or fl exi bl e wedges 70a 70b and | ocki ng

CobpaFACa2hi AnBAchnor ACP e Ron, an PReY berBlPard S0tk

eemétanlﬁdrdzsnkamepEBtrueﬁena 60ngdeog6@ﬁwetocamplaink
WD, 2008/ 004960 PCT/ SE2007/ 000836 .= 45 advanced and cost
BFLBELPYE VBstGr EBechiL X BessceBAplheheddtly pf the tongue

prefesalhynpniget hangeRuUl dings. In a preferred
enbodi ment, "the two parts are produced in the sane

noul d. The shown enbodi nents are only exanples. An
"ubionreedld shaunbekobfual Ber nathvesveosaldbby mhdeed parts

%EE nghnggl 89%{99&06&'1303 ﬁmn?r@OdIEpl%_ Eggqnﬁow

genera | es UPes 2
poﬁhbmglef a roorboard which in this case is a wood
flooring and the displacenent is according to the

bepdi ng princi The ton is in 10 th

nﬁaaPﬂ% %bﬁiigﬂ £6°t RBOF| 8nggﬁdi§ﬁéhrPWaFlPFe to a wall
proteudespsl nebkky 9wt shderbhgukong edgeckargie 9s made
VWen the flexible tongue 30 Conmes into contact with

gHeorAhey tgatheobenﬁéngoﬁgaécgpé@veTm@ puteg part of the

ol §C§8 EOBQS E ehogghe S Slm l%uE%o 4bThIge
kit i5 PRY 1R SAGPM g

panel "l a’i connec i ts

mhehhue &Oupdesies bgaipst fbhetpeeiimeg edge BZt@&nbhavely
erX|85e tongue 30. Figure 24d

nee shaped tool cduld be inserted into the
displacement groove in order to displace the tongue. A
friction connection or similar at one edge could be used
to lock the first row in the same way as for all other
panels. Most of the embodiments according to the wedge and
link principles are displaceable in the first row in the

same way as for other rows.

Figure 23a-23c show an embodiment according to the wedge
principle that consist of two parts 31la and 31lb, which are
folded together and connected to one component with one or
several wedge hooks 77. Displacement, production
tolerances and pressure forces could be controlled in a
very precise way with curved and/or flexible wedges 70a,
70b and locking parts 78a, 78b that lock along the joint
and which cooperate with each other in order to facilitate

a controlled displacement into a tongue groove. Complex,
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shows how the tongue 31 is conpressed with one of its
edge sections Est in contact wwth the inner part of

woOheosioosgo edge groove 9 of the first panel 1"pramgERi0e000836

ot her edge 20 section Est in contact with the tip of
the tongue 10 of the third panel la. The bending
principle allows that the fl4or could be installed in
both directions - with the |ong edge tongue part on
the strip or wwth the Iong edge strip under the

LANgHE,ql bnfoULd, De ARk gaed Lhalkcd 23uiaMRe SRRl shed
abou 8,5 nm could réesults in a tongue uben i ng of

aheht p2efarablen intklk tpood motildnngsl. e fan e  reff e ryene

0,1 mnfor the flexible ton%ue 30 and faor %EF

REERAATAG Lot tORe tHC0BPESSr 4T E, PEREUESHgdd F&Safdithgouta-

groove 9, it is possible to obtain a high quality |ock

30THRI Bhywauembedfiinehe sCerpr essior xamhlichke Ract urhdmited”
t he bow WD 2008/ 004960 PCT/ SE2007/ 000836 46 shaped

nerRers oforvérragtiges sOudidghe Made Wiéh sossgadions of
a - [ iR

2R S ERRE SARA R0 s gePlea I IERRED poirllp 00

could be used to | ock floorboards with vertical 5

f oFdigngeac €drdi-ng 4o sthiver Riooved ngr iodciaplfd ostrro@ richerhich in

ngue is.displaced _inwardly b n edge during _the
SERET Ear= Gl & Wy oo S e T SHCRIGE T 1o
Bleexirbli @ gC @l &hes behdl Wy ¢t iarcd plesSiThlee Honr@PESS in
and bend. Figure 25a shows the outer |ocked positi.on

dhig eperdBrentoddee BEoldhend g b udhe Ghatertt

r d I PRSI OR. o] [
ER B Ao A AR 808 e Tonar R AR D | M
ahtorfdes ipileovrenguen Yhedieexilbite gamttat2 witdpshe inner

vy e Ll idal poshll 9 The J1euble Lpnas #ne
SRGhitoRs1BnbmalionGiidis-d engd.h trhatcranel hpeland is
%%mre%isé%d wI iril: ht 2?1 g lI i%rclgg tahn dd ! irt%C ttI o%rclg uoe;c ltOh ?_o rt eosnsgeuse ‘against
the pressing edge 32 of the flexible tongue 30. Figure 24d
shows how the tongue 31 is compressed with one of its edge
sections Esl in contact with the inner part of the long
edge groove 9 of the first panel 1’’ and the other edge
section Es2 in contact with the tip of the tongue 10 of
the third panel la. The bending principle allows that the
floor could be installed in both directions — with the
long edge tongue part on the strip or with the long edge
strip under the tongue. It could be mentioned that a
compression of about 0,5 mm could results in a tongue
bending of about 2 mm. Even with production tolerances of
some 0,1 mm for the flexible tongue 30 and for the
machining of the floorboard 1, the tongue 10 and the
groove 9, it is possible to obtain a high quality lock

mainly due to fibre compression and the fact that the bow
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Fi gure 26a show an enbodi nent, which could be used to
position and fix the di splaceable tongue in order to

wonreis@mtoeadi spl acenent of the tongue al ong the POTKSE2007/000836

when 20 the side pressure is applied. This enbodi nent
allows that even panels in the first row could be

| ocked with bending of the téhgue. The displ aceabl e
tongue has a side hook 79 which |ocks for exanple
agai nst the inner part of the long edge groove 9. The

$hdechogk rinS 14 BoaReeXEaNS0R 8@ a3 FeNNesikedHe® Yressure
edge section Est of the tongue opposite to the

pndssiingledgued?. aThing $hege Jwdolt 1drsagleso used to
position the tongue 30 and the pressing edge 32 in a

. Lti i I dge. _Fi b
CoLAga oSy L8009 BRL, LREl00, 8008 FIdUiAD congue
applti edul8i de 368ehoaks lerd Fasiotrborirdg elidhe ves tdaalld

e_applied on both [|on dges as ,an .alternative to
ErathPey Poee rent Bf?e&}h%\p?‘?g@)’@/ BEA96GPLe Where the’ tongue
PCTHSERAQLA0083E 047 b Ghi RALRORNESHORL A vairds J3a0k
could Tor exanple be” applied i'n the |ocking groove of
dolldrgoeddes Fiigoieceaenshaws cansedoddi fewxlnilih cavities
icti n [ , r n i SRl

TPy Ehe (2R B0 RERLe 3P StREe BN bty e ds R Ysa
ghuved taect betedgéockbke poedsiilog ofFdge flakidlfd xXiddgue 30
grotrusion 81, which extends along a groove of the | |
Bfigfedyee %ﬁbstﬁﬁoﬂPG§Foﬁ°@@E@§Sﬁ@ &§@dHG%OQKﬁd position,
exanmpbageodakl 9ar $nWist R Jaamehita aCang i Rider J3+ 73
over bridge spaces between the lanellas and to nake
sbeé lockkatingot enfoedper gralowsy yheneddes fdgailipdte et 72

[ in edge, 32. .The .di,spl acenent qf a t.on
R ot dyor ot RE%dhe Spr BRET e codrs 4120 e srtgmane 30

woltil daodi sphaeentatregkededalt Ralchhd@d eaidler cseMefalsection
garts formed |ike wedges. This 15 neans that the depth
RAPOPRENILERNEEE ISR thetdPss &esfemd compressed in the

length direction of the tongue.

Figure 26a show an embodiment, which could be used to
position and fix the displaceable tongue in order to
prevent displacement of the tongue along the joint when
the side pressure is applied. This embodiment allows that
even panels in the first row could be locked with bending
of the tongue. The displaceable tongue has a side hook 79
which locks for example against the inner part of the long
edge groove 9. The side hook is via an extension 80
connected to an edge section Esl of the tongue opposite to
the pressing edge 32. This side hook 79 is also used to
position the tongue 30 and the pressing edge 32 in a
correct position against the long edge. Figure 26b shows
the bending when the side pressure P is applied. Side
hooks and positioning elements could be applied on both

long edges as an alternative to the previous mentioned



10

15

groove wll vary along the |length of the edge. WO
2008/ 004960 PCT/ SE2007/ 000836 48 CLAIMS 1. A set of

wohosroopanel s (1, 1') provided with a | ocki ng PETSEIM02000836

conprising a separate flexible tongue (30) integrated
with an edge (4a, 4b) of a floor panel for connecting
the edge vertically to an adjdicent edge of a simlar
panel c har acter i sedinthat a least a
part of the flexible tongue (30) is configured to be
%919t§8A3889n§8§$8£'ah'glaerhaeﬁtebhxdaegreé§sabnglbx
directron onl roman initial positionto a
épphie@uiﬁrthéomkedlﬁgsgtoomeanﬁ thabnghedgengue is
configured to be tw sted along t he joint during

l 0 kl ng 1%68-“%1’@18‘?\7?1: ggf e{ning gaQerE Cl a gh oPPectlons
Qéne%§1éheprﬁﬁéﬁtgedlﬁplﬁcéméﬁt amdngetﬁédeGQEHe@hatS of
10, 6,8,14, 20,31), the connectors are integrated
mhehtph@uﬁ|@@ﬂldpaﬁépsbanalésﬁfF@uFéa £69€onABEL Pressing
adpacenL gd9§§%8§h BrbiLaki ofOBRECLAL SFOMRELSES Blong a

ing s th an upwardly 20 directed | ocking
gkeneeto€8ihatlangedggeofThlslpoptpaﬂebn apdld be used in

downwardly o I acki n Lo ve 14) t an_adj,acent

L850 SFIBNG HGPSf F 08P BaRAENs Gr TBBRAGEL G oL HE otder o

89Lacspt 4gedgps ckn %eh%ébﬁoﬁh@|l@mebeoﬁnBZto make sure

per pendi cul ar to the adjacent edges, the second

Cbﬁhe@t@pn@gﬁppagésaﬂweyzspﬁﬁéﬁﬁ§|égﬁéﬁgﬁet@fopngSépg
of a floor panel, and a horizontally open

Foﬁgue groove (9,20) in an adjacent edge of another

fl oor panel for connecting the adjacent edges in

verhecdl sgilneetieat BIf, athenguanec@omﬁiaget@oﬁhﬁg@ﬁ@@e

to, be lLocked I|n or erti.cal ,notion
B240° BAR: o A 1600 G et S gty [ 1Rove
ahhanged ohe aR %@@%&a&n@bk%% Foirlddon ik &vedges. ThlS

di spl acenent groove (40)
means that the depth and/or thickness of the displacement

groove will vary along the length of the edge.
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WD 2008/ 004960 PCT/ SE2007/ 000836 49 at an edge of a
panel and that the locking part is configured to be

wdizepliaesd essentially horizontally and essenPCaISE¥07m00836

one direction only fromthe initial position to a
final outer position in the tongue groove 5 (20) of
anot her adjacent panel. 3. Th#8set of floor panels as
clainmed inclaim2, char acter i sedin that
the flexible tongue 30 is configured such that an
angling along an edge triggers the displacenent of
the locking part (19) at another edge. 10 4. A set of
floor panels as claimed inclaim3 c har acter
s edin that the flexible ¢comgee (30) has a knee
JOInt (15) with a pressing extension (17) extendi.ng
ext ensi on

P b SORPFaPP e (cally BORMAGe T 1 g ocking

Is%l@em c@@ph(sl% at sapatRper fﬂ@&tlb@*éo‘vt%ntglﬂl% Kies
joint. 5. A set of floor panels as claimed in claim4

dnjegratgdcwits anj esige ildayhdb)t ké Bl lidsire Peaegudor

0 gur t N dj nt
C3fhech$18°BHLONEER AT LAN, PEes ST 08 0,0 068 e o
extréisiropaf6) c2@ aamsa3ctheedrsmlacenﬁntlﬁfthhe a least a

| ockin of ro panel s 1)
ng§|agd@aﬁtﬁlﬁxﬁgeﬁl%@ngyﬁst c&ﬁpFP?& ug e 54 %
bhephbleqt eBgua (3N y h@)&%&%@k@q y taada@s%@gﬁl%iqy 4B) one
of a floor panel for connecting the edge vertically

dérgrtagpacahy égge eh an25l§|ln”ploéritp@|ﬁleltoc ah fanalaopter

&o%#gdbﬁgsﬁtQOhn BHaEthe t%éb%h% H%n%% 1gu rﬁf%o be

fension an the I ¢kl
tslemeﬁlgmbed shehjbhat the iheckiord ing . trlggered by
t he adj acent edge that rel eases the pre tension WO
209?/98@9ggtpg¥/§ %g97£ggg %Gas claimed in claim 1
characterised in that the floor panels are
provided with first and second connectors (9,10, 6,8,14,
20,31), the connectors are integrated with the floor
panels and configured to connect adjacent edges, the first
connector comprises a locking strip (6) with an upwardly
directed locking element (8) at an edge of a floor panel
and a downwardly open locking groove (14) at an adjacent
edge of another floor panel for connecting the adjacent
edges in a horizontal direction D2 perpendicular to the
adjacent edges, the second connector comprises the
flexible tongue (10,31) at an edge of a floor panel, and a
horizontally open tongue groove (9,20) in an adjacent edge
of another floor panel for connecting the adjacent edges
in vertical direction D1, the connectors are configured to
be locked with angling or a vertical motion, that a

locking part (19) of the flexible tongue (31) is arranged

in an inner initial position in a displacement groove (40)



50 7. The set of floor panels as clainmed in claim6 c

har acteri sedinthat the floor panels are
wonraesiodedow t h first and second connectors (9, BOT/SE2007/000836

6,8,14, 20,31), the connectors are integrated with

the floor 5 panels and configured to connect adjacent

edges, the first connector céhprises a locking strip

(6) with an upwardly directed | ocking el enent (8) at

an edge of a floor panel and a downwardly open

heckhngageoetea( pdheat san adkhacent 18¢genef panet her

floor panel for connecting the adjacent 10 edges in a

reRLioREEd dior bet foRPDRCeer penenEdiar vt dorhe onidjldyesnd

0 c r..C t i-hl.e

Foaens e ov3e BHea A agEt Tor B, 2800 i "

posizanhaltby aofie¢nal obgtie rgpocie 109, 2&)tm@ amngmpa@&mbve

eg g f ano%her fl oor panel for connecting the

4 ﬁ c8ht 288§E8T18%ACERFt PEAFdi rection DI, the

connectors are configured to be |ocked wi t h angl i ng

Qr, @h¥ekkiCalf MbbeNphRetBatsacikagkidngnpantiml?), of a

tongue (31) is arranged in an inner initial position

Enhaadispl cEnent §rooved (40) Bhahntkegélesibiephnepue 30

d I n re ned tqb

TPt gt ARtk PhRR e, SrE T AR 3 B etguers

che ddspéetkeornanby thenﬂbhalmglpeak pa®iht ia@n another edge.

final outer position in the tongue groove (20) of

an th gj &e?hp? aggnglﬁ ggh%&%g%ﬁof flogg %a els as

bhatatbeafbexlelg toggued (30) tmbthchberiegkbng eaﬁgue 0)
Is arranged with the pretension in_ the dlsplacenent
§E8ode kn2g) JodntTHA Sdewvish ﬁl@éﬁ8§&@@1§xé§ﬂ§ﬁﬁnnédﬁ

%@EHH? egs@nE6%6§y ggrlzon%a Igﬂre t%aﬁo%@ﬁng exten31on

eX|b e tongue i's con such t
t(@h$i ertesndiebeasedniwhen 1gn vidOt2008/1¢0496@. rds w1th a

EgI@§E%OQEQQOO§5? at an upper part above the knee Jjoint.

5. A set of floor panels as claimed in claim 4
characterise in that the flexible tongue (30)
is configured such that pressing a an adjacent edge of a
panel vertically against the pressing extension (16)

causes the displacement of the locking part.

6. A set of floor panels (1, 1’) provided with a locking
system comprising a separate flexible tongue (30)
integrated with an edge (4a, 4b) of a floor panel for
connecting the edge vertically to an adjacent edge of a
similar panel c haracterised in that the
flexible tongue comprises parts under pre tension and that
the locking system is configured such that the locking is
triggered by the adjacent edge that releases the pre

tension
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51 adjacent edge of a panel is pressed vertically
against the |locking part (19). 10. A set of floor

woaomlm496d, 1') provided with a | ocking systeRCT/SE2007/000836

conprising a separate di spl aceable tongue (31) 5
integrated with an edge (4a, 4b) of a floor panel for
connecting the edge verticall5 to an adjacent edge of
a simlar panel char acter i sedinthat at
| east a part of the displaceable tongue (31) is

di splaced and that o the | ocking Ls,a6canphi shednby a
51 18

si deway préssure applied at an edge section of
the alisph aceabd er tongue d 31)n Erak edsenfliadt yoatehy are

L1988 (g 20)e HhyaThecsel [bonebanelsoatocl ot

@n§i§,a£§epégﬂhgégor§ﬁEPefiﬁﬁég@HGeaeQ@ﬁﬁ €RaNecHOES
( , 10, 6,8,14, 20,31), 15 the connectors are

pameg$aa@d apnhAigheefll 6or cpARErs afdaceBhf pgdped the first
conn
e LT e e el T S

irected
el esevéd(8dcRingnedgenaf (& )fhboanpadgb afidaafloor panel

downwar dl y open | ockin roove (14 adj acent

SR en oo aRaT HeRorPodPhSREl IFBPvEoAast iy angdiacent
égbécgﬁtaﬁggﬁér'Hl@orhﬁéhéQnE@k @bhﬁ@bt@ﬁgD@he adjacent
per pendi cul ar to the adjacent t he second

edgﬂecnnracbnpnzgetaﬂhélaﬁgpug@eag|@erp@ﬁgaéu@@@ %) the
%ga%n 5 ggd Ebgoéeeéﬁé' coffd 8ROz g@%gggytggen

roo 8°( 0, Prian adj acent edge

anekhpLef toagupaneb, 8oy eenaectdng bﬁeaadﬂaoenpaeégesand a
in vertical direction DI, the conne ? are
eeﬁw@a?éél@foopse FEBREE @FPRYENgP ,,ﬁg orfa e fggent edge

Btﬁ@g Ehaba pah%@kEBQ Bahhetlt9hgofnkh@djacent edges
acea | e tongte (31) arrangeg in an inner

un|Veatlpeé|dn®ﬁctmoa @ﬁspth@eﬂ@ﬂﬂe§@0g50@¢@ coo)iguared to
BB, FHEr 225 RIRI 200 et LR okt 0B bl s
locking part (19) of a tongue (31) is arranged in an inner
initial position in a displacement groove (40) at an edge
of a panel and that the locking part is configured to be
displaced essentially horizontally and essentially in one
direction only from the initial position to a final outer
position in the tongue groove (20) of another adjacent

panel.

8. The set of floor panels as claimed in claim 7,
characterised in that the flexible tongue (30)
with the locking part is arranged with the pretension in

the displacement groove (40).

9. The set of floor panels as claimed in claim 6,
characterised in that the flexible tongue (30)

is configured such that pre tension is released when an
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WO 2008/ 004960 PCT/ SE2007/ 000836 52 horizontally and
essentially in one direction only from the initia

wanbsokedo position to a final outer | ocked poBCTISBZNOTIMO0836

t he tongue groove (20) of another adjacent panel by
the sideway pressure P directed in the length 5
direction of the displ aceabl 51t ongue. 12. The set of
floor panels as claimed in claiml1l, char act er
i s edinthat the displaceable tongue (31) of a

§§§SFehE 84 ér§k %oﬂ%gg%cggf guLE dSQEQtHE%&l&h%galnst the

acenen ing part i's causéd by an
édgkin@Opatta panel in a second FOMI 13. The set of
floor panels as claimed in claim12 or 14, c har a

t-er N that di splaceabl. on [
FPexfinretaRs EHaP aPRRFL Sof it hd ¢ oRgad 5ET Sl80n e Foking
shetkangbhpdiseati anskpakathe d&@pgueeablelioh@uemel
set of roor,ganeIs as clalned in claim12 or c h
angegratedewith aneeddapn (fRat Phe ki @t L WP&fp@ﬁ§ for

v e t Iregti 5 e

O g sanarS SSSrSramd 15 ol I5T s Boa % °
simiéar pased d hnat hat the di splacesedt is tQ@tCéUSéaaSt a

g¥5gn§§n_'ngg§ri ciglglﬁlgopggg s%ﬁéof fbgo%l %peléﬁa that
the dosphiagemenbcksmptaysed by a Isidlewdri picglstirel 71.p)

The set of floor panels as claimed in claim10 25 c h

applacg pteap pdgeesgctiophal the displacemede jtengue (31)
used Sy 2,%8d9e 1 BhiNeHR! @qgl8 (44 Meifjed to install

%ﬁoor gane?§ m?t% ﬁe Eanlc angllﬁg | ocki ng system

at |l ong edges (5a, 5b) and a MD 2008/ 004960

PCIASEZb6756008360r5@anels as claimed in claim 10,

characterised in that the panels are provided
with first and second connectors (9,10, 6,8,14, 20,31),
the connectors are integrated with the floor panels and
configured to connect adjacent edges, the first connector
comprises a locking strip (6) with an upwardly directed
locking element (8) at an edge of a floor panel and a
downwardly open locking groove (14) at an adjacent edge of
another floor panel for connecting the adjacent edges in a
horizontal direction D2 perpendicular to the adjacent
edges, the second connector comprises the displaceable
tongue (10,31) at an edge of a floor panel, and a
horizontally open tongue groove (9,20) in an adjacent edge
of another floor panel for connecting the adjécent edges
in vertical direction D1, the connectors are configured to
be locked with angling or a vertical motion and that a
locking part (19) of the displaceable tongue (31) is
arranged in an inner initial position in a displacement
groove (40) at an edge of a panel and that the locking

part is configured to be displaced essentially
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mechani cal | ocki ng system conprising a di spl aceabl e
tongue (31) at short edges (4a, 4b) c har act er

wO 2608®0eb6dn  that the nethod conprises the stepCOSE2@a)/000836

connecting the |Iong edges of a second (1) and a new 5
panel (1') in a second row (R2) to a |l ong edge of a
first panel (111) in a first52ow (R1) with angling
such that adjacent short edges (4a, 4b) of the second
and the new panel in the second row R2 are in contact

ﬁeglbents§§9n5hal5¥SEH%15§ ehagﬁe aqrghtgeﬁn%%uyn&r%m

third panel“in a third row with angling to theé
tbagisdgeslotiniheksdcpndi&ndnt he aeﬁapadebutwwed@byed

PRE*LaPaCER: “aRoreRund.E PEVA S2Pcan PRED™E Y gRgaeent

géﬁ@ﬂebQZBheSHiheWBgtpkb%saﬁka@eﬂhrébﬁéﬁ Qﬂge&eaﬂ%ngth
ocked, 15 vertically. 19. A nmethod to install floor
Béﬁ@F§18§ eﬁarﬁéddﬂﬁpéﬁsﬁﬁblfst@nﬁu§ ‘racterise

din that the locking part is displaced by the |ong

edge, o@hbhsethbfdf@ae§lpagglsAaQEEﬁggmga diseonngCh 1,
f1 oor panels with an angling 20 |ocking system at

pohgaeagésc(saeSD)laﬁdeadf|@&lbm@ttbh@u@lsps@qeablehéongue
E ? ge§a£4§ 49) CFhr%t r%w s onfl %r%d sucﬁhE% E the
nmet'ho A o%

conprlses E°sSte PScofnecti
HmagledgﬁSntSaf ehealbbk&dgp@aek ((hLa) 1sncau@bdr®yr@w edge
froma Ion 5b) of a second 1 and new 25 panel -
Pt # PANg séEo%dSFSRPQnaoﬂlsconnectlng a flexible
tongue (30) and the vertical |ocking between a new

pangl THd' keBndrarseeongdspangl a6lkx1bAmBdSee0RdHAWI2 or 14,
with angling up of the third panel (la) away fromthe

Sub &1 Bo#,C disconhett¢nd the Wesk phlpel didr}a¢eshdenkongue

4679, $49E5(S0) VO,200°LE0AOR0 T SERQRL 00830, .
sherfength direction L of the tongue 31.

14. The set of floor panels as claimed in claim 12 or 13,
characterised in that the width W of the

tongue 31 varies in the length direction L.

15. The set of floor panels as claimed in claim 10
characterdised in that the displacement is

caused by a bending principle.

16. The set of floor panels as claimed in claim 10
characterised in that the displacement is

caused by a link principle.

17. The set of floor panels as claimed in claim 10
characterised in that the displacement is

caused by a wedge principle.

18. A method to install floor panels with a mechanical

angling locking system at long edges (5a, 5b) and a
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edges (4a) of the second panel (1) with angling up of
the new panel (1'). 21. A set of floor panels

woanproogicng a | ocking systemwith 5 a separ at 8CT/SE2007/000836

di spl aceabl e | ocking el ement (61) integrated wth an

edge (4a, 4b) of a floor panel for connecting the

edge horizontally to an adjac®ht edge (4a, 4b) of a

simlar panel char acteri sedinthat at

| east a part of the displaceable | ocking element (61)

mscHasptatedot®iagdsybatmt bembeeking kS jaeparRkashed tongue
sideway pressure (P) applied at an edge section .

2%1?hétdF§BFSC§QBPé I(6eki AG) €1 Bment p6%)tafdr 1 s e d in

ensenthal hirabangohBeieddecAg. SAof! gxible tongue (30)
for vertical or horizontal Tocking of floor panels

having a length direction (L) and 15 configured to be

i nfegFaneactongntedgéongdascdgby of a Bkoond mémegrala new
: h.ar. r.i_s e in_that .the flexible ,

%%%Eﬁe‘%sb)lgoﬁp%F§88daﬁ°¥ség%9i5P|§ FPGPdSpgrt Of( #a3first

pahehdi(hg’ ) nihhe Fepgthrdivr ert)onith) aagdial kaast tdat

[ ided at th igid part, conprisin
%éﬁgéghgvEﬁé%t7g§8¥%g?4a? 4b)eo% %he gecond agg the %ew

panel in the second row R2 are in contact and in

essentially the same plane,

b) connecting a third panel in a third row R3 with
angling to the long edges of the second and the new panel
whereby a locking part (19) of a displaceable tongue (31)
at the adjacent short edges is displaced into a tongue
groove (20) such that the adjacent short edges are locked

vertically.

19. A method to install floor panels as claimed in claim
18 characterised in that the locking part is

displaced by the long edge of the third panel.

20. A method to disconnect floor panels with an angling
locking system at long edges (5a,5b) and a flexible tongue
(30) at the short edges (4a,4b) characterised
in that the method comprises the step of:

disconnecting the long edges (5a) of a third panel (la)
in a third row from a long edge (5b) of a second 1 and new
panel (1’) in a second row and disconnecting a flexible
tongue (30) and the vertical locking between a new panel
(1”) and a second panel (1) in a second row with angling
up of the third panel (la) away from the sub floor,

disconnecting the new panel (1’) from the long edges (5b)
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of a first panel (1'7) in a first row and from the short
edges (4a) of the second panel (1) with angling up of the

new panel (17).

21. A set of floor panels comprising a locking system with
a separate displaceable locking element (61) integrated
with an edge (4a, 4b) of a floor panel for connecting the
edge horizontally to an adjacent edge (4a, 4b) of a

similar panel characterised in that at least a
part of the displaceable locking element (61) is displaced
and that the locking is accomplished by a sideway pressure
(P) applied at an edge section of the displaceable locking
element (61) and essentially along the edge

22. A flexible tongue (30) for vertical or horizontal
locking of floor panels having a length direction (L) and
configured to be integrated to an edge (4a, 4b) of a floor
panel (1, 1) characterilsed in that the
flexible tongue (30) comprises an essentially rigid part
(73) extending in the length direction (L) and at least a
flexible part, provided at the rigid part, comprising a

cavity (72).



