1 MECHANI CAL LOCKI NG OF FLOOR PANELS Area of Invention The inventio
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The 5 invention provides new inproved | ocking systens and installation
bui |l di ng panel s, especially floor panels. Background of the
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invention prOV1des new improved locking systems and
installation methods for building panels, especially floor

panels.

Background of the Invention

In particular, yet not restrictive manner, the invention
concerns a mechanical locking system for rectangular floor
panels with long and short edges. It should be emphasized
that long and short edges are only used to simplify ‘the
description. The panels could also be sgquare, they could
have more than 4 edges and the adjacent edges couldmhgve
angles other than 90 degrees. However, the inventioniis 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 ¢f a panel could ke locked to other panels by a
single angling action comprising a flexible and/orxr
displaceable and/or rotating tongue in order to facilitate

the installation of building panels.

A floor panel of this type is presented in WC2006/043893,
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



2 horizontal. plane during connection of the floor panels and nmakes it
possible to install the panels by vertical folding or solely by vertical
novenent. By "vertical folding" is nmeant a connection of three panels
where a 5 first and second panel are in a connected state and where a
single angling action of a new panel, referred to as the "folding panel",
connects two perpendi cul ar edges of the new panel., at the sane tine, to
the first and second panel. Such a connection takes place for exanple when
a 10 long edge of the first panel in a first rowis already connected to a
| ong edge of a second panel in a second row. The new folding panel is then
connected by angling to the long edge of the first panel in the first row.
This specific_type, of | ing_action, whjch alsq.connects_the. 15 short
edge of the FOR-FBTHRho ool ant s SBRAC pIC (= ParoF s BaNEhe 2t
"vertical foldikeg"itThessimrd tedgestake tgenesradillsy hgormretctiedlhori zontal |y
on a " i anel".and a | ocki ng

wth a strip_c rising | ockin |, enent Strip
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whi ch di scl oges.l.ocki ng system conprising a tongue with a flexjble tab.

The tongue is gi?éﬁ%ipé%é;uj Cﬁgﬁaggﬁ E@%eﬂ??%ﬁq%E%Qiﬁi 7 9??08? %??ection
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| ocki ng. panel. Such a connection takes place for example when a

10 long edge of the first panel in a first row is already
connected to a long edge of a second panel in a second
row. The new folding panel is then connected by angling to
the long edge of the first panel in the first row. This
specific type of angling action, which also connects the

15 short edge of the new folding panel and second panel, is
referred to as “vertical folding”. The short edges are
generally connected horizontally with a strip comprising a
locking element on a “strip panel” and a locking grcove on
the lower part of the folding panel cooperating with the

20 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 ancther panel. This specific

type of locking is referred to as “wvertical locking”

Similar floor panels are further described in
25 W02003/016654, which discloses locking system comprising a
tongue with a flexible tab. The tongue 1s extending and
bending essentially in a vertical direction and the tip of
the tab cooperates with a tongue groove for vertical

locking.

30 Vertical locking and vertical folding of this type

creates a separation pressure at the short edges when the



30 Vertical locking and vertical folding of this type <creates a separation
pressure at the short edges when the 3 flexible tongue or flexible parts
of the tongue are displaced horizontally in a double action during the
angling of the long edges. Parts of the tongue are displaced inwardly
during the initial part of the locking 5 and they are thereafter displaced
towards the initial position during the final part of the | ocking action.
The inventor has anal ysed several types of floor panels and discovered
that there is a considerable risk that the short edges could be pushed
away from each other during 10 installation and that a gap could occur

bet ween the edge portions of the short edges. Such a gap could prevent

further insta ' e floor panels wll b ossi bl e to connect.
It could alsok%§%£§ﬂ§2$§5%% 8%n§§%x 0 etﬁﬁgﬂﬁyﬂf?%é@sgg?gﬁ?air?he short
edges. Pushi ngisheadsl fHegdrboartisy sidenwaysitienards ohhausheg triedges duri ng
installation r he gap. Su n installation nethod is however
conpl i cat ed a%@ggﬁﬁffﬁiﬁﬁgtéoﬁ eeggﬁ%eﬁg?ﬁféé’a%ﬁ?oﬁgnﬁgﬁeﬁ?% be conbi ned
and used si muflismeoirs] yinvendtpntecti@n:hi tihianghi pgrdown e tihe-Yierg edges
as 20 descyib .a)  The edges of new floor panel has taq be brought
in contact vfﬁ%#%?%%ﬁigf f 8%?3%%%%Ié%%é%%ﬁéﬁgﬁoﬁﬁédglB%? HhdFiahe 1 ong edge
of the new papesithias torbegptlessethd orwand ofi Rhangbedi R@sidd m t awar ds t he

first panel The.new_panel has to he displaced. sideways, in the
@mibgndtotfphas f ?g}’f‘e‘gn%e‘ﬁﬁ &dPEFdBMaY SO AgRA TS &%hort edge

pressed and angle posi
of a second paistovdeapidnghen tiherd |00ra considerable risk that the

short edges could be pushed away from each other during

10 installation and that a gap could occur between the edge
portions of the short edges. Such a gap could prevent
further installation and the floor panels will not bhe
possible to connect. It could also cause serious damage Lo

- the locking system at the short edges. Pushing the

15  floorboards sideways towards the short edges during
installation could prevent the gap. Such an installation
method is however complicated and difficult to use since
three actions have to be combined and used simultanecusly
in connection with angling down of the long edges as

20 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 forwaxrd

in angled position towards the first panel

25 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



in order to counteract the counter pressure of the tongue 4 <c¢) The new
panel must finally be angled down to the floor and the forward and si deways
pressure nust be maintained during the angling action. The inventor has

di scovered that separation and 5 installation problens often occur when the
panels have a small thickness and small conpact | ocking systens on the

| ong edges or when the panel core is made of a material wth snooth
surfaces such as high density fibreboard (HDF). Such problens could al so
occur when the panels are 10 short or in_,onnection with the installation
of the first or last panel in each row since such installation is
generally nade with panels which are cut to a smaller length in order to
adapt the floor to the wall position, Separation problens are of _course
extrenely diffiQulte §EsPARRHI®IS N f&ﬁ;?ltlgp eo?n%%%o“ﬁ’sitﬁg EPGckiRE”
systens W th ghd sheorgrihexi e 40nous <t bakseneat®ss@ sbstianbiakg

hori zontal separation pressure during the vertical folding. Such strong

tongues are N Eet 2RELIRE My &ppl i cati ons where a high quality
vertical connection is 20 required and panels with such flexible tongues
are very diffi cikt ihoehtstabds Wildrdvecknonati sepatd mitdromnet hods. The

invention_ains to.solve separation problens in_flagorings, which are

| nt ended Po BEROIAFEH B oR SVertiEa CFGRA! NGZBr WertTEd® F8SRi Ag or | ust
angling of 2mdlonghedgesss \eid isalllf eodibagrateokthdostaxrdemown taehnol ogy

| ocks the panels vertically when they_are angled down, The panels are

possi bl e to uMPEcRITPRI 8% cHRY Fenewehespaciafe of & materia

with smooth surfaces such as high density fibreboard
{HDF) . Such problems could also occur when the panels are
10 short or in connection with the installation of the first
or last panel in each row since such installation is
generally made with panels which are cut te a smaller
length in order to adapt the floor to the wall position.
Separation problems are of course extremely difficult to
15 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
20  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

25 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 1is

30 also possible to angle up a whole row and to disconnect



tools, which are inserted into the |locking system It is 30 al so possible
to angle up a whole row and to disconnect 5 panels fromeach other. It
woul d be an advantage if individual panels could be | ocked and unl ocked in
an easier way, preferably with a sinple reverse angling action. Danmaged
panels or incorrectly installed panels 5 could be adjusted, exchanged or
reinstall ed. Another objective of the invention is therefore to provide
solutions to this problemwth a new | ockikng systemthat after the
vertical folding is not connected vertically and that could be rel eased
with a sinple 10 angling in the reverse direction Vertical folding

according to E%'glstggggqgggy tﬁﬂylr%% wou sone p%ﬁk§10f th§ | ocki ng
I

system are be ressed di s ace Nt he panel are angl ed
down. This cmﬁduesdaalegaﬁﬁrﬂunauhdﬂhehLbskaddamﬁdnmwuqnya dur eng 15

installation. Asggkrgaobject f thghlnvegél is 1o pro ide sol utions
that avoids sGéR reS|s¥aH%e as ch "a 6025| %ufﬁﬂﬁe@gggﬁggerably al

types of resiskcancs. D&m&gﬁﬁtnaddns werﬁhcakrécmiyrmpqrﬂiu&ddpanagsthe

verti cal oIdin are r ed considerahly or co te y el i m nated. 20
Di f f er ent %ypé? g P o fﬁﬁafﬁg %&ﬁﬁaneg ¥fe¥%ﬁ?q¥%L sol utions. A

| ocki ng system adapted to |l ock thin | am nate roorlngs of 5-8 mMmmwith a
core of HDF is ﬁoothﬁwwghﬂeqniyﬁ ife the tseenioidmwcile fidrerextampl ot hi ck wood

fl oorings g Q9§ 4 cor rious 25
types of moodbgg?éég an qua%{F%béhl gg%?%QI%Lectlﬁggﬁgogklxgrovide

sol utions sui sabFenforata aftte rtdegeeoticdl f fet@ing flooott ypeseandddi f f er ent
sizes of the %@9§ically and that could be released with a simple

10 angling in the reverse direction.

Vertical folding according to known technology reguires
that some parts of the locking system are bended,
compressed or displaced when the panels are angled down.
This creates a resistance, which is a disadvantage during

15 installation. A third objective of the invention is to
provide sclutilons that aveids 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.

20 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

25 types of wood spices and qualities. A fourth objective is
to provide scluticns suitable for a wide range of
different floor types and different sizes of the same

floor type.



floor type. 6 Definition of Sonme Terns In the followng text, the visible
surface of the installed floor panel is called "front face", while 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 otherwi se wupper and | ower nmeans towards the front face and
towards the rear face. Inner and outer mfans towards or away from the
centre of the panel. By "horizontal plane" is nmeant a 10 pl ane, which
extends parallel to the outer part of the surface layer. |Imediately

j uxt aposed updEfigatiqnop it feme gigeawent joint edges of two joined floor
panel s toget her r0eklnea oyehd i Cale Planey3ReLpendl el &l 40 difte hor i zontal
pl ane. By "horizontally” 1s nmeant parallel wth the ori zontal plane and
by "Vertical | ymsgadaeellooxrtenelert iawdlleg] dfeonByfa¢el ntwhidre thecki ng
systenf are neapt,.G@.a . ;09 C t RS, i t floqr
panels verticall ?ggﬁd/g%lﬁgh%%%?%qg}g p%gé"lﬁeg%g#? aﬁ%orgg% r%%%g’sggt ent

i s meant tRat gadilsicngrean fake” plHoe sdgchbetwgbuethe Mochaniasal reseki ng
systens can i ny ..c | s c%ﬁréb,l n it h,glkui ng. "j.ntegrated

w th" means fgra%dxisnéag%%&pi]g%%&w% tﬁe%gaﬁngF %%k#%%(tgoﬁt?yecrgﬁ%tgct ed to the
panel . By "sep@F&ireangatoger copponemvarelserbat fapdt sfadd an S owsrgeant t hat
they are prod d ar | y. gg?_ s e | ec ith the re t he

mai n body of ;&ﬁ% f)%ﬁgl .E%%eplara erggléir tos%t%?emegaghgrg?%l acc{}ora&%gog(r%érgt ed and
i ntegrated w tthet Benpamedt buite tdvmyelcoBivd "bersapptibdomne” is meant a

10 plane, which extends parallel to the outer part of the

surface layer. Immediately juxtaposed upper parts of two
adjacent joint edges of two joined flecor panels together
define a "vertical plane" perpendicular to the horizontal
plane. By “horizontally” is meant parallel with the

15 horizontal plane and by “Vertically” parallel to the

vertical plane.

By "joint" or "locking system™ are meant co acting
connecting means, which connect the floor panels
vertically and/or horizontally. By "mechanical locking

20 system" is meant that joining can take place without glue.
Mechanical locking systems can in many cases alsc 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

25 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

30 installation of panels.



| ose parts, which are intended to be used during 30 installation of panels.
7 By a "flexible tongue" is neant a separate tongue which has at | east
sonme flexible parts and which has a length direction along the joint edges
and which is formng a part of the vertical |ocking system The whole
tongue 5 could for exanple be bendable or it could have flexible and
resilient parts that can be bent and/or conpressed and that could at |east
partly spring back to or towards its initial position. The flexibility
causes the tongue to be be displaced at 4jeast partly horizontally during

| ocking.. 10 Flexible tongue is used in this docunent broadly since nost
of the shown enbodi nents have at |east sone flexible parts. The invention

does not exclu a, fd /X t ongue, , wWhich essentially or partly is made of
a rigid naterigﬁf By a ﬁgkgﬁlggggﬁFe %%ﬁ%ﬁ%ﬁiFssﬁﬁaﬁ?¥3n9°§§&ﬁaQ%lC t ongue
15 whi ch connket stadjsacentsordgédentble qaddtys and whieh hss madengh a

separate nate&iﬁ%1§ﬂ91%g C to.a floor panel and _which js wholly or
partly displaceabl e betwggg %ﬁguﬁ?ﬁgkéﬁ%mﬁbgﬁgigﬁlﬁ d*a ToKEW position. A
di spl aceabl e porigws theulverbéchlexbbtmprsysitgind 2ReByndiongigiud s meant any
part in ans edge, Secti0 revents .a vertical ?is | acenent,. By
"angling" s meant grc%ﬁ%ggﬁ?oﬁeS%%?&%hﬁﬁJP§ By §°UtdrhiFy Weiione during
whi ch an anguiat rsisdAdentcparss tiedweem beobpakt Snkhet seoheifg eganect ed,
or 25 disconnggt %. wgen angling relates to connection of two floor
panel s, the qngu'aFunDtangg%ﬁggp%fEE%e%ﬁﬁ?ﬁgt Bk ubper” pdtE S itSi nt edges
at | east partInttgeilngopntion. The flexibility causes the tongue to be

be displaced at least partly horizontally during locking..

10 Flexible tongue is used in this document broadly since
most of the shown embodiments have at least some flexible
parts. The invention does not exclude a flexible tongue,

which essentially or partly is made of a rigid material.

By a “displaceable tongue” is meant any type of a tongue
15  which connects adjacent edges vertically 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

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

prevents a vertical displacement.

By "angling" is meant a connecticn that occurs by a
turning motion, during which an angular change occurs
between two parts that are being connected, or

25 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.,



contact with each other, during at |least part of the notion. 8 By an
"angling | ocking systent is nmeant a nechani cal | ocking system which coul d
be connected vertically and horizontally with angling conprising a tongue
and a groove that |ocks two adjacent edges in a vertical direction and 5 a
| ocking strip with a | ocking elenent in one edge of a panel called "strip
panel " that cooperates with a | ocking groove on another edge of a panel
call ed "groove panel” and |ocks the edgeg in a horizontal direction. The
| ocking elenent and the | ocking groove have generally rounded 10 gui di ng
surfaces that guide the |locking element into the |ocking groove and

| ocki ng surfacesyt bat “hagksnanthc iRy eftsehor i zondale sep-akheBabet ween the
edges. Vertical folding 1s not a pure conbination of for exanple an

angl i ng Iock|H@c§9§9eﬁ¥6ﬁe%.WQﬁﬁfeﬁﬁﬁ&§ BRICANVeFE ¢ aTe s 9eddki AGsyst em on

short edges simegzbheaveyticah aafn%ltnlzyecoﬁﬁgksﬂ@ga&ttafgﬁl@ra%dcgn‘@w@deand
t he short edges are folded toget in the sane way as scissorsS. The

| ocking t ake$"BlracBCHP abltdl 197 F7%61h 6REEddR §e%?¥?ﬁ?%ﬁMQ%ﬁ§ﬁ$196 aBfie | ong

edge, which is asgkefy serijhe,otther 18dgenseet tpoh20 adjaceniyet gst Re ot her
opposite | ong edge. Such locking of two adjacent edges is defined as a
"fol di ng | ockPareyerdi¢af toteithdganed "ath8EkFRGPVTatHr e harellechhpd e

conbi nations of--angl bRYa R hONGLLATST angamidwﬂl&ﬁ QIdve pdges~i s used.
By "vertical folding along the vertical 25 plane" is neant a vertij cal

folding with £RE Lppés Eagexdwts itwe §ﬁé#ﬁ0@’é|@%sd@%%<éﬁﬂqnal Trei ACEbRRACT
during the essenthel hyqthe whielig folhdbpgeagtionydidddr theeddes are

18  guiding surfaces that guide the locking element into the
locking dgrcoove and locking surfaces that locks and

prevents horizontal separation between the edges.

Vertical folding is not a pure cowmbination of for example
an angling locking system on a long edges and a vertical
15 locking system on short edges since the vertical and the
angiing 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
20 adjacent to the other opposite long edge. Such locking of

two adjacent edges is defined as a “folding lock”

“Vertical folding” is a locking of three panels where
combinations of angling on long edges and folding on short
edges is used. By “vertical folding along the vertical

25 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




| ocked together. Sunmary of the Invention 9 The present invention ains at
a set of building panels, especially floor panels or a floating flooring
with a mechanical |ocking systemconprising a separate displaceable
tongue on the short edge which is configured 5 to inprove installation and
di sconnection of floor panel installed wth vertical folding or angling
and which will counteract or prevent separation of the short edges during
installation. The invention is based on a first basic understanding 10
that such separation problens are relategd to the separate displaceable
tongue in a folding lock, which has to be pressed inwardly into the

di spl acenent groove in order to snap back horizontally towards the tongue

groove during _the vertical folding., The obj d ; ' fon is to
15 provide a | BekiHg st e ERLE OB ott W o~ Iéo%%teLd\é\%i ?Iﬁll&@%ﬁ% P%%fg noti on or
angling of apspéiacent mdge spadedbese athiesspar dflioconihoreetivfat he

di spl aceabl e tongue during, vertical notion .Qr. angli Ls reduced
considerablymﬁ?hgﬁVﬁg%Héﬁ%§nglFﬁﬁﬁﬁ?éajgﬁgﬁéﬁ%%@gﬁgggakgat the inwardly 20
di rected di sphasesmesdbief Hdraeudi spl aneadihert anpee vihitb thecodf splekment

groove during installation is reduced onsi der abl [
el i mi nat ed. %ﬂel$?ﬁﬁﬁﬁi%ﬂ?tﬁﬁ§9ﬁd8§ R é&ﬁﬁ%? %?llﬁéngg %?HP%§%§%§_ syst ens
at short edgessescosdivigt aedithtarent1appectis arRB iohf eninghiespectli ve

advant ages. Useful areas for th i nventjon wal nel cel lings,
exterior appFPeRtFLst é’rfdpfrleé’(?fﬁpﬁﬁg?gayfo%n%s gpghﬁgﬁﬁ rgrg %?i%%ile%.

| am nat e; installation.

The invention is based on a first basic understanding
10  that such separation problems are related to the separate
displaceable tongue in a folding lock, which has to be
pressed inwardly into the displacement groove in order to
snap back horizontally towards the tongue groove during
the vertical folding. The objective of the invention is to
15 provide a locking system that could be locked with
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
20 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
25 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.



especially panels with surface materials contain thernosetting resins,
wood, HDF, veneer or stone. 10 The invention conprises according to a
first basic principle a set of floor panels conprising a |ocking system
with a displaceable tongue integrated with an edge of a floor panel for
connecting the edge vertically to an 5 adj acent edge of a simlar panel.
The di spl aceable tongue 1is configured to be displaced essentially
horizontally and essentially in one direction only fromthe initial
position to a final outer |ocked positio?ointo a tongue groove. 10 The
i nvention conprises according to a first éenbodinent a set of essentially
identical floor panels provided with first and second connectors, the
connectors are integrated wth the floor panels and configured to connect
adj acent edge§ * %ngFP§tC8%ﬂﬁ%%?%raQﬁﬂﬁﬂ%n§e§°aaIBtR?ﬁdP%ﬁ%q p with 15 an
upwar dly dir estiettilpoekiangeel efentodt @meadgecnbroBengfd oicizanel and a
downwar dl y open Iockggg groove at an adjacent edge of another floor panel
a

for connecti nyy 1458 ¥ efit SRUYERRIF & REMEzOREEP /T $@ 614 Bh dPefFéRdi cul ar

to the adjacenta €dges, phhel SEEOPNELIGAYIAGLOEHE0BREE SRS 20 1di $Rl ageabl e
and a horizontally open tongue

t ongue at négg%g of one flgor panel, 1 (

groove i n-an HH*5E8At SBEGeCbf 2 ey PePGor pRRef $oke tHtheciong Ehe

adj acent edgeiss iddnfyguikaato dbé egtdOncddne seenNnest OF shd¥ & HRRhhiguLed to be
| ocked with angling or a vertical motion. A |ocking part 25 of the

di spl aceabl e %S%ﬁaﬁga#%yawaﬁ@%odwﬁ%tﬁqnnﬁ@llﬂ hrefafie pgsittisdn in a

di spl acement gisagvenatoan edgel dfuiPanelked F$H8it 06K NP trdngueonfi gured

to be displaced essentially
groove,

10 The invention comprises according to a first embodiment a
set of essentially identical floor panels provided with
first and second connectors, the connectors are integrated
with the floor panels and configured to connect adjacent
edges. The first connector comprises a locking strip with

15  an upwardly directed locking element at an edge of one
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

20  displaceable tongue at an edge of one floor panel, and a
norizontally 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

25 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

30 the tongue groove.



horizontally and essentially in one direction only from the initial
position to a final outer |ocked position into 30 the tongue groove. 11
One essential difference agai nst known technology is that at |east a part
of a tongue is displaced essentially in one direction only fromthe
initial unlocked position, where it has been factory connected to an edge,
and to the 5 | ocked position where it |ocks the edges vertically. The

| ocking is a "single snap action” or a "single displacenent action” Known
fl exi bl e and di spl aceabl e tongues are f%rst di splaced inwardly into the

di spl acenent groove and then outwardly i'nto the tongue groove. These 10
two di spl acenents are generally of the sane nagnitude. In several cases
the first displacenent is.even |arger than tne second diiglacengﬂ%ﬁifor
exanpl e when t He® | EIG Y &'s AEGERFE P B Perndiosn L§5PR8ECEY pat t t he
tgngue groo¥eat §ﬁ&?;@.@@&&i@g_EStanéd@uQi&Fﬁ@ﬁb@@ﬁs@@péntﬂk&ﬂywﬂmw_15 )
advantage of a single snap actiaon or a sjngle displacenent . action is that

| ocki ng coul d°B2 FCETHPIFsRE YWFFﬁ%u?b%hV“EEéHaF§ﬁPSEeg§P8§§t%?ﬁﬂ wi |l push
for exanple thl@eﬁéﬂOifﬂli lha%d%%naﬁgbtoﬁyr&@gqéclﬁféd @ aﬂde'tzigst ﬁiuh(&t'ki@rth;Thgl
expression "essentially in one directjon only" means t SQ oubl e
action enmbbdi MR & dder 84eb§ %Felo?ﬁ%éﬁﬁi5ﬁg§ﬁdV§Fglﬁ% excl'tided
preferably inissemgases “wheageeashhpSicHisp! agerensihgtie the di spl acement
groove is essentialu¥§fnaller t han the second di spl acene to the

; nt i
tongue grooved TR FGIENT ACSPPACRRAYY cotf T 6T 28KafpPEIBES Y3 tsed to
rel ease the disphaseablee ftionguaikpoared sidvnely Unkockad posplie@mert j ust
to acconplish a part of a ,
groove and then outwardly into the tongue groove. These
10 two displacements are generally of the same magnitude. In
several cases the first displacement is even larger than
the second displacement, for example when the locking is
made with pre pension against a part of the tongue groove.
Such a locking is a “double action snap”. The majior
15 advantage of a single snap action or a single displacement
action is that locking could be accomplished without any
separaltion forces that will push for example the short

edges apart during locking and installation.

The expression “essentially in one direction only” means
20 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
25 used to release the displaceable tongue from its inner
unlocked position oxr just to accomplish a part of a

displacement to an unlocked or partly leocked position.

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

with an edge of a floor panel for connecting the edge



di spl acenent to an unl ocked or partly | ocked position. According to a first
aspect of the first principle the invention provides a set of floor panels
conprising a 30 locking systemwi th a separate flexible tongue integrated
with an edge of a floor panel for connecting the edge 12 vertically to an
adj acent edge of a simlar panel. A part of the tongue is configured to be
di spl aced essentially horizontally and essentially in one direction only
froman initial position to a final outer |ocked position. The 5 tongue is
configured to be twisted along the joint during |[|ocking. According to an
enbodi nent of the first principle, the ilRvention provides for a flexible
tongue having a knee joint wth a pressing extension extending essentially
10 horizontally fromthe knee joint and a | ocking extension extending
essential |y vEerfeadlyy fromn Feirment| edae oclipwarigd.laTheansékiAgeast ensi on

has a | ockinggpathe ato@iie Wﬁ%ﬁ@?gFrQQOM§ ﬁg“hﬂ%} 8del Btsedbea] ppking part

|l ocks in the tongue groove exanpl e an ] acent short edge 15 of
the first andhsetepri-phiicland ssprassedlyein iwal |direggarnseni hef prressi ng
extension until;fne shord. edoes, af@ingg%&wpﬁ%a}a&dago@%ﬁ%ﬁ',a&ﬂlé/ the same
pl ane. The vertical pressing against the pressing extension is preferably
caused by ¥Yertpeahe f b} dignfig@@eActordengristed sdomad thspaetnbf dukierd j r st
principle A set..pf,floor panels are provided conprising a |ocking system
with a separate fléiible tongue integrated with an edge of a floor panel

for connecting the edge vertically to an adjacent edge of a simlar panel.
The fl exi bl e to@@ﬁﬁ;dlng to an embodiment of the first principle, the

invention provides for a flexible tongue having a knee
joint with a pressing extension extending essentially

10 horizontally from the knee joint and a locking extension
extending essentially vertically from the knee joint
upwards. The locking extension has a locking part at an
upper part above the knee joint. The Locking part locks in
the tongue grocove when for example an adjacent short edge

15 of the first and second panels is pressed vertically
against the pressing extensior 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.

20 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

25 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 Ttongue that locks
with a single action. A vertical movement of one short

30 edge causes a part of a displaceable tongue to snap



25 conprises parts under pre tension. According to an enbodi nent of the
second aspect floor panels are provided with for exanple short edges
having a |ocking systemwi th a separate flexible tongue that locks wth a
single action. A vertical novenent of one short 30 edge causes a part of a
di spl aceabl e tongue to snap 13 essentially in one direction from an inner
initial unlocked position, where the displaceable tongue is connected to
a di spl acenent groove with pre tension, to an outer vertically | ocked
position. The rel ease of the pre 5 tensi q? is preferably caused by verti cal
folding. According to a third aspect of *the first principle, A set of

fl oorpanel s are provided conprising a | ocking system with a separate

t ongue i nt egrggseg wi th an ed%e of a floorpanel for connecting the edge
vertically to°an 10" AcehttiEdger8Ft 0% Hamrapdneer Apitetakt a part of
the tongue isnlbsiptageailoandwhbee | O6ki digH1%:AGE9EPLLSHEd Py a sideway
pressure applfi:éad at acg edge section of the tongue and eSsentially al ong
the edge. AccoPdifg Tb Ghé EHHBUFREAT 0fI%IAVE MhithdPaSpeerStidie 5 an

i nvention conprisesrerwdictpligceabkeq tonaus oihirgh 81 .dkspbaced, idra

di spl acenent groove. -The invention is characterized in that the

di spl acenent of ‘t1& disprraceaBPey t HytRe frormeart icalt faldimg ocked positi on,
where it is factory connected, and into a tongue groove is caused by 20
for exanpl e sAdamngliedgecok aht hirsspanelomhineh rissangh et amdk copnegted to
the first an S %Q)ql: aan:ils when they are located in essentially the sane
pl ane and with thel T FSA6HE 288gRe Y % omeaprising a locking systen

with a separate tongue integrated with an edge of a
floorpanel for connecting the edge vertically to an

10 adjacent edge of a similar panel. At least a part of the
tongue is displaceable and the locking is accomplished by
a sideway pressure applied at an edge section of the

tongue and essentially along the edge.

According to one embodiment of this third aspect the

I5  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

20 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 essentizlly the same plane and with their short

edges 1n contact,

This third aspect allews that the panels are unlockead
25 wvertically 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 gsimple way since
there is no tongue that creates any resistance and that
locks wvertically. The vertical locking is initiated first

30 when a new row of panels are installed. This is a major



This third aspect allows that the panels are unlocked 25 vertically until
a third panel in a consecutive rowis connected. Vertical folding and

di sconnection with angling down and up again could be made in a sinple way
since there is no tongue that creates any resistance and that | ocks
vertically. The vertical locking is initiated first 30 when a new row of
panels are installed. This is a major 14 advantage against all known fold
down systens that have a vertical |ocking. Locking systens according to
this principle could be nade with a disglaceable tongue, on for exanple
the short edge of a panel, that returns 6 the 5 initial unlocked position
when a long edge of a panel in an adjacent rowis released with for
exanple angling up. This allows that the whole floor could be di sconnected
with a sinpleagﬁﬁmﬁ%ﬁfeﬁﬁﬁ%ﬂﬁtoﬁlﬂnhP?W@U%F“%é%@F%?YPF9W§ that etedsary, as

W th the knowgetecdol 0Wkin0 dbekopgestsddnd Redshakggrew mhid angling in
order to disconnect a floor.. Alternatively the |ocking system can be
confi gured soPFHREIPYhEDPERIEEl Bageaysth i [ HSrdacepbpssipPowe . e &

friction betueef,ida Honguerandgthes panel10r thvcpeLrBpgat tdefir mati on of
the tongue, even if the third panel is 15 renoved. Al these three basic,

embodi ments whetel  heirdicspesc BrehE 1op svheiuged By edpeppésai PRIDN i pressi ng
extension, bi,rgleasing 2.0pLe LeNsiofy 20 1L)rANd xdihsPkaghPos & tigngue on
the short edge with the |ong edge, are based on the major principle that
t he di spl acen®hts j&llows that the whole floor could be disconnected

with a simple angling action of individual panels. It is

not necessary, as with the known technelogy, tec disconnect

10 the whole row with angling in order to disconnect a floor.

Alternatively the locking system can be configured so that

the bendable stays in its outer position, due to friction

between the tongue and the panels or by permanent

deformation of the tfongue, even if the third panel is

15 removed.,

All these three basic embodiments where the displacement

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

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

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

25 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 sguare.



essentially in one direction only and that such a displacenent could be
made with only very limted or non 25 existent separation forces. The
above-nenti oned aspects have been described with panels having | ong and
short edges. The panels could have nore than four edges and they coul d be
square. 15 According to a second principle, the invention provides a
nmethod to install and disconnect floor panels with an angling | ocking
system on for exanple |ong edges and a displaceable tongue on the short
edges. The nethod 5 conprises the step O&ﬁ 1. Connecting the |ong edges of

a second and a new panel in a second row'to a |long edge of a first panel
ina first row such that the short edges of the second and new panel in
t he second rOM/gre in contact and in essentially the 10 sanme plane. 2.
Connecting a thtf éhﬂﬂ 5% 2a 5CRPPE PEW SHRYE arfdls ﬁ&vePBl?ﬂep¥%%b*%ﬁ§bs of

t he second anﬂeﬂewptameﬂrsswlar eby aisdbsptaceabls engue ANk he, short edge
of the second_or is displaced into a tongueegroove such that the

15 short edge@n%}%nqo%ﬁgﬁijF?P$§WI9“a§ﬁFkﬁﬁqmﬂ%ﬁz%°P9 BEeof i iy to this
second princi pl splddeainyentigos ofr onNé desox NRiRed tracdinsersmect floor
panels with an angllnqilocklng systemon for exanple |ong edges and a
di spl aceabi e ¢ e SSRBr PTedges, which connect 20 floor panels
vertically. The met hod conprises the step of: 1. Disconnecting the |ong
edges of a thirld paneledting thhi Long ovadd0mra o Grgoadgenafa msegongdtland new
panel in a sielgogdsgcoovylcﬁr%%wdgcgconfggé|e§ge O@ splfalg:% {Dgnéfn ue, aldrst he

row such that the short edges of the second and new panel

in the second row are in contact and in essentially the

10 same plane.

2. Connecting a third panel in a third row with angling
to the long edges of the second and new panels whereby a
displaceable tongue on the short edge of the second or new
panel is displaced into a tongue groove such that the

15 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

20 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
25 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.



vertical |ocking between a new panel and a second panel in 25 a second row
with angling up of the third panel away from the sub floor. 2.

Di sconnecting the new panel fromthe Iong edges of a first panel in a
first row and fromthe short edges of the second panel with angling up. 16
According to a third principle, the invention provides panels and | ocking
systens with a horizontal flexible or displaceable |ocking elenment which
allows the panels to be connected with a horizontal displacenent towards
each 5 other in an essentially comon pI He according to the sane basic
principles as used for the vertical foldi'hg as described in this docunent.
The | ocking elenent is displaced vertically and Iocks in a horizontal

di rection int%}a | o kln% groove | ocated in an_upper or lower part of 10 an
upper or |ower T9P* Scki hBHFA RPN S cahe aPF%EF%?ﬁ19¥PWﬁ4§§erably

acconpl i shed Wrtemsﬁ armwg@@kaﬁg BysBEROE TRl Siothiber BI T ACd:Ple1d $ronly

schenatlcally crl d iin this docunent since all enbodi nents and
princi pl es wH %ﬁ? d ‘PGP et bVttt c At I Bc RiLAGVE ol e BF Y JSedSf or t he
hori zont al I0©dﬂrnag:teld WiishoBVheuszéhad1 N1 ceReper abhasdardzontal |y
shoul d be ted to vertically etc. A second aimof the invention is to

provi de n a% e 1oy 5\ GSERBOUR hiht SOTBIOTs EFAR&t BCFPESIHY &2 dhfuds™ehat 20

coul d be usedoasrtcalpimﬁum@ae@f abqggécmgfo%y%%me%@eglaf@i&ﬂ{c_ﬂce@mnt of at
| east a part d a vertical or

gye is required in_order to acconplis
hori zont al cé%ﬁQﬁj @9 ThaiBi . ITFEedim iThe dorkprevel ement deki ng functi on
and the displaced vertically and locks in a horizontal direction
into a locking groove located in an upper or lower part of
10 an upper or lower lip. The locking in the vertical
direction is preferably accomplished with a tongue and a
groove. This third principle is only schematically
described in this document since all embodiments and
principles which are used for the vertical locking could
15 be used for the horizontal locking. It is 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
20 could be used in all types of locking systems where a
‘displacement of at least a part of a tongue is regquired in
crder 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.

25 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

30 position



| ocki ng strength conpared to know technol ogy. 25 The invention provides a
fl exi ble tongue having a length direction. At |east one of the edges
extending in the Ilength direction is rigid. The flexible tongue has in the
| ength direction one or several flexible cavities which could be
conpressed and spring back towards the initial 30 position 17 The
invention is useful in all. types of floorings and especially in floorings
where it is difficult to prevent separation by for exanple friction

bet ween | ong edges or where known tongugz create high separation forces.
The 5 invention is therefore especially itable for short panels for
exanple 40 - 120 cmwhere the friction along the long edges is |low, for

w de panels with a wwdth of nore than 20 cm since known f|exibl e tongues
are long and WHe leyweartdoaniexpenpsiveln sidud vpess &ir EloartP4or2Phnel s 10

with for exan@é;ﬁe@iaqqrye_i%f f!ﬁ@%lzciﬁggg@z@éré ard nat i@k ichk 8sts Cor@isrd al s and
e ow

simlar where t friction is ue to very snmooth and |low friction

surfaces in tBeParacldmépysForearamhes i FiHtiiovh Mesd vargoloRef 95 thi n

panel's, for exgopl gt Rnlkekpess: Ofn Q) J8ParaRdohSrespes] alley 1S such
panel s with conpact | ocking systenms on |ong edges, for exanple with

| ocki ng st¥i pheemiian ishaRegelane seprRe siich SHEePleafer sSet such | ocki ng

systemw || bave, small Gapkact 45urf aee M thdQWihel ebhopioPeyes _
advant ages could be reached"with a flooring 20 system configured according

to one or severallaig tgespindPpl esorasid rededifovd thAef ¥#4th ffvant age
consists in ghat (st ald atid an,coukdohe Mmds HiR 2oshTREeanaY1 A N

will create an extensive tongue pressure, and for panels

10 with for example a core of HDF, compact laminate or
plastic materials and similar where the friction is low
due to very smooth and low friction surfaces in the
locking system. The invention is also useful in thin
panels, for example with a thickness of 6-9 mm, and

15 especially is such panels with compact locking systems on
long edges, for example with locking strips shorter than ©
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

20 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

25 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 mere rigid
and stronger tongues that could lock the panels vertically

30 with higher strength. A fourth advantage is that locking



si deway pressure has to be applied during installation in order to prevent
fl oorboards to separate at the short 25 edges. A second advantage is that
the risk of edge separation, which could cause cracks in the | ocking
system during folding, is reduced considerably. A third advantage 1is that
| ocki ng systens could be formed with nore rigid and stronger tongues that
could lock the panels vertically 30 with higher strength. A fourth
advantage is that | ocking 18 and unl ocking could be nmade easier and with a
nore reliable | ocking function. A tongu? could conprise of plastic
material and could be produced with for %xanple injection nmoulding. Wth
this 5 production nethod a wi de variety of conplex three- dinensional
shapes coul d be produced at | ow cost and the flexible tongues nmay easily
be connect ed % eHEH TtHEr P81t BR it Thfife Isitafks. WALR o dliR“Coul d al so be

made of an ex¢rimled arod@eRi Redoplastic or netal section, which could 10
be further shaped with for exanple punching to forma flexible tongue. The

drawback with extrusion, besides the di.tional oduclions step i s that
T SRa T cul R DR oP RoSSTBr 15 o alraR e R het ongis S By
fibres. Extrpeethqdastith seet eeansDl chwawever mbalaipg efelred His
alternative when the tog%ggggas'a.cross,section wh essentially of a

, ich js
rectangul ar SHEPFECYASEY ﬁaY%Q?aﬁar%fﬁéhcgsCPBPi%§a T € HDF or conpact
| am nate or sdeginsisapedhpbast t6un@ties irdogeuwdd a8l s6wbeostisethd atfeor m a

flexi ble or displaceabl e tongue. 20 qy type of @oly r terials could be
used such as XJ(%rC?ﬁ G SUPEMIA PCE A PP, §E%-c6>pn|§g &f ggn?g‘g? HARAMG< he
form tongue blanks. A tongue could also be made of an
extruded or machined plastic or metal section, which could
10 be further shaped with for example punching to form a
flexible tongue. The drawback with extrusion, besides the
additional productions steps, is that it is difficult but
not impossible to reinforce the tongue, e.g. by fibres.
Extruded plastic section could however be a preferred
15 alternative when the tongue has az crosg 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.

20 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

25 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

30 section into the tongue groove and press the flexible



properties described above in the different enbodi nents. These plastic
materials could, when for exanple injection noulding is used, be
reinforced with for instance glass 25 fibre, Kevlar fibre, carbon fibre or
talk or chalk. A preferred material is glass fibre, preferably extra |ong,
reinforced PP or POM The short edges could be disconnected with a needle
shaped tool, which could be inserted fromthe corner 30 section into the

t ongue groove and press the flexible 19 tongue back into the displacenent
groove. One panel could than be angled Y while the other panel is stil

on the sub floor. O course the panels could al so be disconnected in the
traditional way by angling up or displacenent along 5 the joint A
references to, "al/an/th [eI t, conmponent, _neans, Ste etc]"
are to be i ntEPPYSt RATpEmty &6 a5 TG A0 CAP O Eas PIENET | HatHEE of sai d
el ement, devikgn O uphRENSe SHLLLIRIC panknl eQSSEx_plldntﬂne 10
stated otherMAse Al nost al |l enbodi nents are described w separ

tongues on t he"BtF1 ¥ padl SRRFAPYERR RFRrS (9 nBrFPyPEh 1s%ﬁﬁh9£%§ﬂ on.

The separate i@ngue wollid ibaakogay esly iandihieg eggerofii thradahaingipanel . 15
Bri ef EESQ{IptIOH of the Drawings Figs 1l.a-d illustrate a prior art |ocking
system Fijgs 2% b/SHYw a prior art flexible tongue during the | ocking
action. Figs 3a-b show a floor panels with a prior art 20 mechani cal

| ocki ng systemanl areshafetnces to "a/an/the [element, device, component,

means, step, etc]" are to be interpreted openly as
referring to at least one instance of said element,
device, component, means, step, etc., unless explicitly

10 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.

15 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 priocr art
20 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 priocr art.

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

during locking.



edge. Figs 4 show how short edges of two floor panels could be | ocked with
vertical folding according to prior art. 25 Figs 5a-d show enbodi nents of
short edge | ocking systens which create a separation force during

| ocking. 20 Fig 6 a-d shows an enbodi nent according to the first aspect of
the invention. Fig 7a-c shows in a 3D enbodi nents of the flexible tongue
according to the first 5 aspect of the invention Fig 8a-d show an

enbodi ment of the second aspect of the invention. Fig 9a-b show a

di spl aceabl e tongue according to an enbogi nent of the second aspect of
the invention Fig 9c-g show enbodi nents according to the third aspect of
the invention. Fig | Ga-d show enbodi nents according to the third aspect of
the invention. #bgFtgslda-d sh [ . ording .to the first and
second aspect of ?hgg?ﬁ%ention%é%ggFgg-%EgﬁéﬁﬁgﬁéﬁﬁfgsdéPghgﬂ/?%% basi c
principles of the invention codldsbeaspsed ¢ Wennecknpanels with

10

hori zontal 20 snapping Fig 12a-d show an edge section of an enbodi nent of
the invention Fprig 7a-c shows in a 3D embodiments of the
flexible tongue according to the first
5 aspect of the invention
Fig Ba-d show an embodiment of the second aspect
of the invention.
Fig %a-b show a displaceable tongue according to
an embodiment of the second aspect of
10 the invention
Fig 9c-g show embodiments according to the third
aspect of the invention.
Flg 10a-d show embodiments according to the third
aspect of the invention.
15 Fig 1la-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
20 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
25 preferred embodiment

Fig ld4a~h show embodiments of a flexible tongue



Fig 13a-f show installation of panels having a flexible tongue according
to one 25 preferred enbodi nent Fig 1l4a-h show enbodi nents of a flexible
tongue 21 Fig 15a-f show enbodi nents of a flexible tongue and a tool to
create a sideway pressure. Fig 16a-e show exanples of how a tongue is
connected and produced. 5 Fig 17a-j show enbodi nents of a di spl aceabl e
tongue. Fig 18a-i show enbodi nents of flexible and di spl aceabl e tongues.
Fig 19a-e show enbodi nents of a flexible tongue. 10 Fig 20a-c show

enbodi nents of flexible tongues. Fig 2l ayd show enbodi nents of flexible
and di spl aceabl e tongues. Fig 22a,b show installation of a last row. Fig
23a-c¢ show enbodi nents of a displaceable 15 tongue. Fig 24a-d show

i nstallation of .. accor di o] . bendi ng. pri.nci ith a flexible
tongue. Fig 25a?%§2ﬁ%§f§:flexi%gg&t%ﬁéggl%%?ﬁfeé%ﬁ%ﬁﬁ;exgéfﬁgﬁ?gg¢§g 26a- C
show a fl exi bl e tongue whi ch predeat ool td ameans: tzhat dprey epite sk &l acenent
along to edge. 22 Description of Enbodi ments of the Invention

Fig lea-e show examples of how a tongue is

cennected and produced.

) Fig 17a-7 show embodiments of a displaceable
tongue.
Fig 18a-1i show embcdiments of flexible and

displaceable tongues.

Fig 1%a-e show embodiments of a flexible tongue.
10 Fig 20a-c show embodiments of flexible tongues.
Fig 2lia-d show embodiments of flexible and

displaceable tongues.

Fig 22a,b show installation of a last row.
Fig 23a-¢ show embodiments of a displaceable
15 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
20 part.
Fig 26a~c show a flexible tongue which prevents

with means that prevent displacement

along to edge.



Figures 1 - 4 and the related description bel ow describe published

enbodi nents and are used to explain the major 5 principles of the

i nvention. The showed enbodi nents are only exanples. A prior art floor
panel 1, 1' provided with a nechanical |[|ocking systemand a flexible
tongue 30 is described with reference to Figs la-1d. 10 Figure la
illustrates schematically a cross-section of a joint between a short edge
joint edge 4a of a panel 1 and an opposite short edge joint edge 4b of a
second panel 1'. The front faces of the Eﬁnels are essentially positioned
in a common horizontal plane HP, and the “lpper parts 21, 15 41. of the
joint edges 4a, 4b abut agai nst each other in a vertical plane VP. The
mechani cal | ocki ng system provides |ocking of the panels relative to each
other in the vertical direction DI as well as the horizontal direction
02. 20 To provide joining of the two joint edges in the D and D2
directions, tPResedgesiaf dihénbbdarepasnedr hawe Inveatimanner known per se a

| ocking strip 6.w | ocki n ement 8 in,one. oint edge, hereafter
referred to as ?%&pe‘sgtlri pl%pg%gl gk?\hf%ﬁa%eoéoﬁjeersﬁé% Woflhbﬁg?‘&c%sf@@eoove 14
in 25 the ot herb}oimd edgediheneaf hed #6f arged tio caplthe tholhiqanel ", and
provi des the | zontal | ing._ The, pri art nmechanj cal | ocking system
conpri ses g. gg%%é%é%?%Fﬁiﬁgﬁe998ﬁﬁﬁﬁaﬁo%%F&€ qwﬁﬁoe§£8$§%?%%% gr oove
40 forned in onéyofxanydesoi nt edges. The flexible 23 tongue 30 has a
groove portion Pl, which is located in the displacement groove 40 and a
proj ecting portA‘ﬂEﬂ%& art floor panel 1, 1’ provided with a mechanical

locking system and a flexible tongue 30 is described with

reference to Figs la-1d.

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

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

The front faces of the panels are essentially positioned
in a common horizontal plane HP, and the upper parts 21,
15 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

DZ.

20 To provide joining of the two joint edges in the Dl and
DZ directions, the edges of the floor panel have in a
manner xnown per se a locking strip 6 with a locking
element 8 in cne joint edge, hereafter referred to as the
“strip panel” which cocperates with a locking groove 14 in

25 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 joint edges. The flexible



proj ecting outside the displacenent groove 40. The projecting portion P2
of the flexible tongue 30 in one of 5 the joint edges cooperates with a
tongue groove 20 fornmed in the other joint edge. Figure 3a shows a cross
section A-A of a panel according to figure 3b seen from above. The

flexi ble tongue 30 has on one of the edge sections a friction connection
36 which 10 could be shaped for instance as a |ocal small vertical
protrusion. This friction connection keeps the flexible tongue in the

di spl acenent groove 40 during installatigon, or during production,
packagi ng and transport, if the flexiblé tongue is integrated with the

fl oor panel at the 15 factory. Figure 2a and 2b shows the position of the

flexible tongue 30 _after the first displagenent,towards the bott of the
di spl acement 8$e3§0£a?h% %?%ﬁ“%é%ﬁ%ﬁ?nig?CaU & %%g%ﬁﬁﬁgﬁlgkbgﬂ%ending

of the flexi kligpherguenldOgidtoid t2@rdkengbloditethd oppinidrh@®2f ol di ng panel
and such bendin creates separatio fﬁrces t hat coulqufag%% the | ong edges
to slide and R shore 8dbes ?dﬁg%ﬁgfﬁ ECqiFhg?¥ 37T ng.- Figure 4 shows one
enbodi nent ofpr@-éerthgapofolsh P & thier $tepapet tdndur &0 iimsbneowfRlL is
connect ed totglseconq 25 1 $ane| in a se ond row R2. A newpanel 1" is
moved wit R i {99 PG EdGEISE THREESShELTOnG QYR SO st pAREF 1 v at
a normal instigl kakl eahangheiof &abeut 25-30 degrees, pressed to the

adj acent edge and connected with its long edge 5a to the |ong edge 5b of

Short edge’ 24 TABUF TReCHEW Farfd i i P Short bagd Fa of the™Second

to figure 3b seen from above. The flexible tongue 30 has
on one of the edge sections a friction connection 36 which

10 could be shaped for instance as a local small vertical
protrusion. This friction connection keeps the flexible
tongue in the displacement groove 40 during installation,
or during production, packaging and transport, if the
flexible tongue is integrated with the floor panel at the

15 factoxy.

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

20 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 1’7 in a first row Rl is connected to a second
25 1 panel in a second row R2. A new panel 1’ is moved with
its long edge 5a towards the long edge 5k of first panel
1’7at a normal installation angle of about 25-3C degrees,
pressed to the adjacent edge and connected with its long
edge 5a to the long edge 5b of the first panel with

30 angling. This angling action alsc connects the short edge



panel 1. The fold panel If is |locked to the strip panel 1 wth a conbined
vertical and turning notion along the vertical plane VP and wth a contact
between the top edges 5 of the second panel 1 and the new panel 1'. Figures
5a - 5c shows known exanples of flexible tongues 30, which could be used
to |l ock short edges according to known technol ogy. Figure 5a shows a
separate tongue 30 on the strip panel with a flexible snap tab extendi ng
10 downwards. Figure 5c shows a separate tongue with a flexible snap tab

i nside a displacenent groove 40. The snzﬁ tab coul d extend upwards or
downwards and could be on the strip pan or on the folding panel. Figure
5 c¢c shows a flexible tongue 30 conprising protrusions 60, as shown 15 in
figure 5d and these protrusions could be |ocated in the displacenent
groove 40 or &Rtehd e ditt Wanged! i Bakh ptiadmeshqiit ¢duke dBopfuehyrvvdn 0. A

these enbodi mppts; W | loh £1RALE ARSEPAF AL OTLUKRESY €1B When,the f] exibl e
parts of the tongue are pressed inwardly towards the bottomof to 20

di spl acement YfbBbve enitbirsics veatildatause e ighomotddgesiony eparate such
that the | ockipg:syst emid kyebg dagaged, %n@&?ﬂ bteQ%%@BP@%Qa@% Sevﬁéhé a“0t

be possible to install. Figure 6a-d shows enbodi nents o ane
| ocki ng s¥st efn Beeoradiang terelelf prétthapwyt remethd invention. The 25
strip panel 1 has a locking strip 6 with a |ocking elenent 8 and a

flexible tonguerB&rathiseh 4 $.CoRARST BELED BM3RI-AceMENE 05 DOV ffhesThe
flexi ble tongue 30 has a knee joint 15 with a | ower pressing extension 17

extendi ng es3ent Ty Koricz 66t 4FEY Bt Wt HSIREdmeERESveFEPERIindIEhe 30 VP,
conprising a pE&ss ﬂ&qﬁion@ggl._ew?aré%a Theddee depiRbrehBSn@hs @ drocki ng
extension 16 extendi ng essentially
the strip panel with & flexible snap tab extending
10  downwards. Figure 5c¢ shows a separate tongue with a
flexible snap tab inside a displacement groove 40. The
snap tab could extend upwards or downwards and could be on
the strip panel or c¢n the folding panel. Figure 5 ¢ shows
a flexible tongue 30 comprising protrusions 60, as shown
15 in figure 5d and these protrusions could be located in the
displacement groove 40 or extend from the vertical plane
inte the tongue groove 20. All these embodiments will
create &z separation pressure P when the flexible parts of
the tongue are pressed inwardly towards the bottom of te
20 displacement groove and this could cause the short edges
Lo 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
25 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 30 has a knee
joint 15 with a lower pressing extension 17 extending
essentially horizontally outwards from the vertical plane
30 VP, comprising a press locking element 18. The knee joint

has also a locking extension 16 extending essentially



25 wvertically wwth a locking part 19 in the upper part of the | ocking
extension 16. The folding panel 1' has a | ocking groove 14 which
cooperates with the | ocking element 8 and |ocks the panels horizontally
and a press | ocking groove 5 10 which cooperates with the press | ocking

el ement 18 and prevents horizontal displacenment between the folding panel
1' and the displaceable | ocking el enent 31. The folding panel 1' has al so
a tong groove which cooperates with the |ocking part 19 and | ocks the
panels 1. 1'' vertically. 10 The pressing extension 17 wll be bended
downwards with the press |ocking element 18 | ocked to the press | ocking
groove 11 when the folding panel 1' is noved vertically downwards towards

the strip parektlc-g$s€n} I l.ang -t veg t V
figures 6b and é CThefléﬂﬁ%éiﬁ%E&ﬁg? Bgrg £ #§§#ﬁgl ggn p??n?PQ¥%% t ongue

groove 20 WhER*ERE epiparsipar €16 - th@héO}@nmm aﬁnﬁis121ha41aaieckew§ent|aIIy
in the sanme Bbe%@ni@Hﬂgxﬁp%oéﬁgrgggs ﬂ@@%stﬁe Hékkf%g L1Rghocked,

vertically DI and hori zont al out any horiz pressure that
coul d di spl a¢8ckhet2® wdyds ézmy?'fmbmb:acamcbtaqeqre@w llngktme yevtical

f ol di ng. 5Th@gb@ﬂgéﬁgxgk@&g%egrg§§hnghg Egﬁgqu%%n?nglggg cflexibility of

the flexible tongue 30 all ow ng Ssi ng ex i on-and e ocklng
part to sepaPAPESRAES hQﬁ¥ﬂ9n§ﬁﬁgﬁﬂbgl$¢ﬁmﬁn§uﬁwumﬁhertdarfngdimmﬂ@anph s an 25

essential featuggythat &ystQQe? igbogﬁﬁ§ikhﬁn%%%lg M%Ehof?igan per edges

| ocked in a common pl ane. The t'em accor ventlon is
a vertical sR&pelsystem afhe tohgue wrddvalwtiing thepeeatesaW1ﬁnﬂthqm)tvmst

in the length,difgstdon 1The,gdgs . phigh, i lshn ¢l@s§ o9, thvertjcally

10 The pressing extension 17 will be bended downwards with
the press locking element 18 locked to the press locking
groove 11 when the folding panel 1’ is moved vertically
downwards towards the strip panel 1 essentially along the
vertical plane VP as shown in figures 6b and ¢. The

15 locking part 19 will finally snap into the tongue groove
20 when the upper parts of the joint edges 21, 41 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

20 edges away from each other during the vertical folding,
The bending of the pressing extension 17 and the
flexipility 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

25 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

30 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)



30 long side which is connected with angling (4bl in figure 4) will during
the vertical folding obtain a position as shown in figure 6¢c while the

ot her edge (4b2 in figure 4) 26 wll be in a position as shown in figure
6a. The bending of the pressing extension 17 will vary along the | ength of
the tongue 31. Even a small bending of sone 0,1 mmcould inprove the

| ocking function and quality considerable and 5 allows that gaps or

vertical play is reduced considerably or preferably excluded. Figures 7a-c
show fl exi bl e tongues. Figure 7a show a 24 | exi bl e tongue 30, which could
for exanple be made by extrusion. Figure 7 b show an enbodi nent, which
could be 10 produced by a conbi nation of extrusion and mechanical form ng

such as punchting pe €utd igohiRant 8505008 1@3@{1M§5%5055§g %gnﬁled be
renmoved in order . to increase flexibility an t%usting of "t he Tower :
ext ensi on. TAFs " He@RESEE fensénpt A7 LPLbY vy priessi hjeekeensh ont wi | | 15

vary along t beef texihd €3t 0naue 30smki 9USE.IS, opher .egbedi nent,

whi ch is made bg in?ection nnuldiﬁg..The %%éi?ﬁ%ﬁﬁggehé?oﬁmaﬁggf e
pressi ng ext efiBT 8% have 1ogdmgufeschion 2ndraus ltignnabheébiyréhi enerd sect i ons
which fagilhtases fHaXifidd Ly skpeeci st ' Lengt h. 20 direction of
t he di spl aceabl e tongueQ%%tld be use% tgi%%ﬂgé ggbpgeﬁnggﬁﬁ%ékﬁfﬁkvath

mai nt ai ned | DEKP Y LIy clTHRE. neans that the thickness of the |ocking
part TL, and/or the | ocking extension TE and/or the pressing extension TP

coul d vary al ongyites flexi Bheut onaues 30+ AR2eY ekal, alt ﬁé ngilyes are
P oment 16 PO TbucPSbMOURLS: Codtf 200 Ehbinghle e mbie By ook
extrusion. Figure 7 b show an embodiment, which could be
10 produced by a combination of extrusion and mechanical
forming such as punching or cutting. Parts of the lower
extension 22 could be removed in order to increase
flexibility and twisting of the lower extension. This
means that the length LP of the pressing extension will
15 vwvary along the flexible tongue 30. Figure 7¢ shows another
embodiment, 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
20  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.

25 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

30 shown in figure 1la and 11f. A horizontal locking could be

accomplished without the use of a large locking element 8



could al so have a downwardly extending protrusion 18 such that it could

| ock into a | ocking groove 14' |ocated on the upper part of the strip 6,
simlar to the enbodi nent 30 shown in figure 1la and 11f. A hori zontal

| ocki ng could be acconplished without the use of a |large |ocking elenment 8
27 and this could give | ower costs due to less material waste and
possibilities to use the invention in very thin floorings for exanple
thinner than 7 mm The pressing extension 17 could have various |engths
and it could cover 5 a part or even the yhole |ocking element 8 as shown by
the dotted lines in figure 6d. Figure 8a-d show an enbodi nent according to
the second aspect of the invention. The flexible tongue 30 has an i nner

unl ocked positi;o d er l.ocked position.. The 10 flexible tongue 30
isinits unﬁockgaggo%$$vgﬁh$??é wﬁﬁtggsgﬁed%?gb géﬁﬁ%ﬁ?tﬁfﬁa "W th pre
t ensi on causeddf ppssdxbhigliedhyrcanstl exeblevéongue jparterylihbat presses the

flexible ton S, rizontal t.on | ock.52 on the flexible
t ongue 30 co%ggﬁgg%@gaﬁ%ﬁfﬁf% ?gzgﬁ%g?eﬁr%%Iguﬁgmro§P65§rFﬁs%%%
di spl acenent egtopvecd Ol ‘ancdpreventsviheoud | Bxidihe taargue 30uld seap: out

towards its fi I sition. The groove | ock could be fornmed with
vari ous gang%egg!ﬁfk (g%lr(eggelnng&teoglpgggu %le"%}g e%(léarrflﬁngc e 24s88°YD Jﬂ’)p’%e
surfaces witHohtgth loodd ng dnglues. 6dhe fl exi bl e tongue 20 snaps out towards

the | ocked position where the |ocking part 19 I ocks in the displacenent

groove when angypRel o hdf Lngh oh LS. SNeLL. edae on bhe f o) ding panel 1

noves a part o exi bl'e tongue wnwar ds an el"eases e ori zont al
tongue and gRopvel |Pckdeb2p58nasosholme iMlexible tongue 30 has an

inner unlocked position and an ocuter locked position. The

10 flexible tongue 30 is in its unlocked position fixed into
the displacement groove with pre tension caused for
example by an flexible tongue part 51 that presses the
fiexible tongue 30 upwards. A horizontal tongue lock 52 on
the flexible tongue 30 cooperates with a horizontal groove

I5  lock 53 in the displacement groove 40 and prevents the
flexible tongue 30 to snap oult towards its final locked
position. The groove lock could be formed with various
angles. A scraping tool could for example be used to form
surfaces with high locking angles. The flexible tongue

20 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

25 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 fiexible tongue so that it snaps towards its locked

30 position. The flexible parts could be made of the same

material as the flexible tongue or of separate flexible



25 figures 8b,c. Several alternatives with different shapes of flexible
parts, |ocking nmeans and rel easing neans could be used to create a
pretension of the flexible tongue, to lock the tongue to the displacenent
groove and to release the flexible tongue so that it snaps towards its

| ocked 30 position. The flexible parts could be nade of the same nmaterial
as the flexible tongue or of separate flexible 28 materials connected to
the tongue or the displacenment groove. Horizontal separation forces are
generally not present in this type of sipgle snap actions where the
tongue is displaced essentially in one d@gection. Even in 5 the case when
the pre tension mnuld be rel eased when the fold lock is not conpletely

| ocked, separat n. p oblems wll be reduced since the | ocking el enent 8 of
the strip paﬂ% e?% {EHQQWFQQFe?hEOI6%%|H@m@$%6Vétb& et sphecemint panel and

prevents sepagaboedl. HdWiSdnta3howPala:fdgw s 8RR 21Q ELgures; £a,show an
enbodi nent of the flexible tongue seen from above and figure 9b show the

sane enbodi neRt BN 15 tdmst RePPanEl s vuke Fadd ket igns hwidee Hord zont al

pl ane. The pl"@&rﬁgd.&k ons o dp3 a8kl £Xi Db Part ltnh%tneeéggggflgpt heodiori,zontal Iy
and vertic %%and coul d therefore press the | exi bl e tongue in these
both directio |??§ﬁwﬂ§e“téhPoERet¢ﬁP$4QﬁuWﬂuédt@ﬁg@@l%ﬁ@¢ﬁmwhﬁﬁe§h§ on and

to displace itotd 1dde ifd pak Logked  Hositd g, Fisg OWs an
enbodi ment of the thlrésas ect % tﬁgﬁflrst prlng%g gfggggrlneﬁﬂE sanme way
as descri bed 20 &%?@duﬁeél shraeelit e adiigge cllsnpnovi detl wie ctttias one or

nmore essenti aldneihard zert-al, PLotxds fric < 36
whi ch hol d tﬁi dISp|a§§%b|g tongdgigﬁnéjﬁg§W%BQe ik éfO@heQQQQFQgth

nd prevents separation. This is shown in figure 8b,.
10 Figures 9a show an embodiment of the flexible tongue seen
from above and figure 9b show the same embodiment seen
from the panel edge parallel with the horizontal plane.
The protrusion 51 is a flexible part that extends both
horizontally and vertically and could therefore press the
I5 flexible tongue in these both directions in order to lock
the flexible tongue with pre tension and to displace it to

the final locked position.

Figure Sc and 9e shows an embodiment of the third aspect

of the first principle seen in the same way as described

20 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

25 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 9%e. This
turning motion will also displace the displaceable fongue

30 into the tongue groove 20. Several other alternatives

could be used to optain a displacement with a sideway



to the displacenent groove 40. The displ aceable tongue 31 wll be
displaced with its locking part 19 in the 25 displacenent groove with a
turning notion essentially around the friction connections on the
protrusions when a sideway pressure P is applied at an pressing edge 32 on
t he di spl aceabl e tongue as shown in figure 9e. This turning notion wll
al so di splace the displaceable tongue 30 into the tongue groove 20. Several
other alternatives could be used to obtain a displacenent with a sideway
29 pressure. The displaceabl e tongue could be conbined with one or
several separate wedge shaped el enents wch could be used to di spl ace and
push a di spl aceabl e tongue into the tongue groove when the tongue or the
separate elenent 5 is displaced sideways. Oher alternatives are
di spl aceabl e PF&AGEES: witth Partlscerat e hebaviheadnighe canpheed dispt acenent
groove duringohkanspsdde@and sehichrar Qedﬁ@éﬁf#ﬁéﬁ te@e?h%n%‘épéﬁﬁ&?dcéﬁﬂin the

. e

tongue when a sideway pressure is applied. The known bow shaped tongue, as
shown 10 in fP§ureeB:e Hifrdase esdrieshladipplisedbla spdgue pimssure wil |

bend the tonguRe aihdlie quiieldhon PRE iR uid e displaced. paraandi cul ar

to the length direction of the tongue. nown principles, ere a
si deway presstf el IR a5ssY stigenaysnpP ikt aljerpetdivesl are dispb bresmrite coul d

15 be used tothSMAGH 1 REKENGLPAM foi M (L QRgUe grogye. Al
enbodi ments shown in thisp%ocunent ar% based on%%%elgfgﬁ¥omjng t hree

principl es Tﬁ%ﬁ?%%ﬂ?ﬁﬁﬁtn@Eﬁp§emﬁ@¥én@.ﬁnﬁnﬂpﬂ}taﬁodnﬂhaghemr¢e points is
used to acconphi&tudde disepkageienty 26- e Medgs ., oriAc) Pl e Wher g, two

wedges slide against .
pressure is applied. The known bow shaped tongue, as shown

10 in figure 3b, could of course alsc be used. A side
pressure will bend the tongue and the protruding part P2
will be displaced perpendicular to the length direction of
the tongue. All known principles, where a sideway pressure
is used to accomplish a perpendicular displacement, could

15 be used to displace a locking part into a tongue groove.
All embodiments shown in this document are based on the

follewing three principles

* The link principle where a turning around a centre

points is used to accomplish the displacement

20 ¢ 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
25 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.



each other The bending principle where parts are bended to a bow shaped
form These three principles could be conbined and a 25 di spl aceabl e tongue
coul d have parts where the |ink, wedge and bending principles are used to
convert a sideway pressure to a perpendicul ar displacenment in order to
bring parts of a tongue into a groove and to | ock floorboards vertically
or horizontally. 30 This third aspect of the invention offers the

advant ages that all parts of the displaceable tongue could be nmade rigid.
Fl exi bl e tongues or flexible parts are however preferred in several
applications. 5 Figure 9f show an enbodi "ént where the pressing edge 32 is
exposed at the |long edge 5b of a second panel 1 which 1is connected to a

first panel 1''. A new panel 1' is connected with angling to the |ong edge
of the first pahBls Bhirgfpnesitdof] heohn vt iaub o6 S0ENREAREAFRS short

10 edges 4a, 4haofalhep$econRd aRNQW:PRRLLS &Y & diuNecaalBLe Rhale. A third
panel la as shown in_figure 99 could now be connécted with angling to the

| ong edges 5bTofEhefsBEdHE tPrghasnew pherellslel'ragitg BKE PPESEFhHg edge 32

coul d be pregseéetruard 31009 gﬁgl§gg{5mggge of the second panel 15 1 by
for exanple the tongue 10 of the third panel la. The displaceable tongue
ong the short edges but also into the tongue

31 will nqylbe gis Ia%%g gkw g, the st | .
groove 20 of the™f TRV BN RHPPAESNSRIC OHPTE ARG PRESALYE padet 3 wil |
be |ocked hotszemeddy aanadnkheohyskafersiedge Sepabatbi gandd dugheh | ocki ng
s 6|ininatEdiSngghgéEgéﬂgoagi%Qrggtggga?QH’. A new panel 17 is
connected with angling to the long e&ge of the first panel
1’ 7and laid flat on the sub floor such that the short
10 edges 4a, 4b of the second an new panels are in the same
plane. A third panel la as shown in figure 9g could now be
connected with angling to the long edges 5b of the second
1 and new panels 1' and the pressing edge 32 could be
pressed inwardly along the short edge of the second panel
15 1 by for 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
20  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
25 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 wvertical
direction. Figure 10 ¢ shows the position of the second 1
30 and the new panelsl’ before their short edges are locked

vertically and figure 10d show the locked position when



| ocki ng systemis further explained in figures | Ca-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 | ocked
position with 25 the displaceable tong inits final |ocked position. The
tongue could during locking create a substantial pressure against the
pressing edge and the short edges could be |locked firmy against each
other in the vertical direction. Figure 10 ¢ shows the position of the
second 1 30 and the new panelsl' before their short edges are |ocked
vertically and figure 10d show the Iocke& posi tion when 31 the tongue of
the third panel l1la has displaced the displaceable tongue 31 to its fina

| ocked positi i.s. ohviQus _that the tongye coyl d_be displaced with a
pressure agai gg? % neé%jr eo?s/it%é3 3&?@5? \?\7?1?%% }r&g%’aﬁfplqléﬁl%e@ EHe installer
during instal Baspbansealiitch tooyuexanpte a4 oblnalandomet pysibeo@ngling of the
third panel. It is also obvious that displaceable tongues could be

connected to any. edge,Qf, the.panel. during installation. The invention
conpri ses a nethod tokﬂﬁ$F§|FH$Po%?e;%ﬁﬁﬁ€? 9ﬂ§§% Fﬁ dhSRHYTShg 1S ng
system on | ongFedes awdiastdibpl aceadhiny tangye wanchhes shesti@dges. The
met hod coyprises; | p .Connection . the |ong edges of a second. 1, and
a new panel 1’ to%%llgtﬁg (ejgéé %flrésﬁﬁﬁtlﬁgnelmgh ?%raeéfc—i‘r?%]te Fow R 15
such that thexhgrat édgéseobnphengecdnthearnchinemppanel in idesecond row R2

are in contacty,and.d n.essgatially the same plane. Connecting a third panel
inathirdrowR3 wth ang?%%gacgébf% tondies’c30la e Connected to an
edge of the panel during installation.

The invention comprises a method to install floor panels
10 with an angling locking system on long edgeg and a
displaceable tongue on the short edges. The method

comprises the step of

Connection the long edges of a second 1, and a new panel
17 to a long edge of a first panel 1’ in a first row R1
15  such that the short edges of the second and new panel in
the second row R2 are in contact and in gggsentially 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
20 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 leng edges and a
25 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



to the I ong edges of the second and new panels whereby a 20 displ aceabl e
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
conprises a nethod to disconnect floor panels with an angling | ocking
systemon | ong edges and a 25 flexible tongue on the short edges as shown
in figures 10d and 10c. The flexi ble 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 exanple by the figure 14f-14h. The
panels are installed 32 and | ocked as shéwn in figure 10d. The nethod,

whi ch conprises the step below, is described with reference to figure
10c. The net hod conprises the steps: 5 1. Disconnecting the | ong edges 5a
of a third pafef lecker af shiowd iowfigent albnFhedgetbpdofwaielecond 1 and

new panel 1'ch §i§§§Qﬁﬁa%@%@aﬂglg&§c£§"6¥§éfﬁ% & Eh%%inﬁeré&?QQEg3o and

the vertical |ocking between a new panel 1 and a second panel 1 in a

second row wi £h9@RRyi4”y up of 10 the third panel la away fromthe sub
floor. 2. Disconnecting the new panel 1' fromthe |ong edges 5b of a first

panel 1'' in a fid sheddd 2BapLE 08%t g shatds . edges 4a of the second panel 1
with angling up of the new panel 1'. 15 | the three |ink, wedge and bend

ri nci pl es. coul . reversible, Figures |[la - 1ld are exanples, which show
that al Serrbodf rrebﬁﬁltssc%‘f“etcﬁéﬂai S0P abWHbI T 58 &% BI BB kda dn

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 17
and a second panel 1 in a second row with angling up of

10 the third panel la away from the sub floor.

2. Disconnecting the new panel 1’ from the long edges 5b
of a first panel 1’’ in & first row and from the short
edges 4a of the second panel 1 with angling up of the new

panel 17,

15 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

20 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

25 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.



be adjusted such that they could be alternatively 20 connected to the
opposite short edge on the folding panel. It is obvious fromthe figures
that the displaceable tongue 31 as shown in figure 9f could be connected
into a displacenent groove on the new panel 1' which is folded against
the second strip panel 1. Figure Ila shows that 25 the pressing extension
17 could have a downwardly extending press |ocking el enment 18 which | ocks
into a |locking groove 14'| ocated on the upper part of the strip 6. The
dotted line shows that the strip could b§3nade shorter. 33 Figures
Ile-11g is an exanpl e that shows that the-basic principles of the

di spl aceabl e tongue and its function and geonetry could be used to connect

fl oor panels veFtlcaII w th an essentially horizontal single snap action.
The 5 enbodi ment “SHoW a' F9eXiDIE PBCREAEPET it SPYrhiBRt| khe fhad: in a

groove w th ppeitensien andrLlaased-dukiagdhfie ROW 200t alndi sHl agrent  of
one panel edg nst an other panel edge. I shown enbodi nent s

accor di ng the988@3%¥¥kﬁ9uﬁﬂwbﬁbPﬁ?@stéfC?%Rﬁﬁ?uf%ﬁﬂi drsedAneet FepPanel s

coul d be 10 u&@dht&h@sﬂﬂﬂﬁima@ﬂg’ dbscopnest Panpls sfa%l z0ni 8l | yppaccordi ng
t he sane p§|n0|% gs as shown for the vertical folding. It 1s obvious that
all shown 11 eXBP&rBit dihgy écééBﬁéb%%nh&ﬁ%%Qﬁnﬂh@mﬁétu§édw@scﬁI%ﬁu bIe or

di spl aceabl e Foekding & ejmpke Glewhieh @éﬂﬁf%ﬁ“éd@ sehaceds 1. vaid |

i nstead of horizontally into a Iocklgg groove 14. A new panel coul be
connect ed acc?ﬁfﬂ?ﬁﬁﬁ%}tQﬁﬁplﬁpﬁﬁﬁﬂbl t¢et Handls ediospheagdushort zonteal |y

locked to a patst qanel A anbishstnkon ANt Preferably alongdhe veqg

principles of locking and disconnecting panels could be

10 used to connect and disconnect panels horizontally
according the same principles as shown for the vertical
folding. It is obvious that all shown flexible or
displaceable tongues could be used as flexible or
displaceable locking elements 61 which could be displaced

15 vertically instead of horizontally into a locking groove
14. A new panel could be ccnnected according to the
principle that it is displaced horizontally locked to a
first panel in a first row and preferakbly along the
connected long edges until the top edges of the new and

20  the second panels are in contact and the tongue 10 1s in
the groove 9 as shown by the figures lle - £, The
displaceable locking element 61 could for example be
displaced vertically by & third panel la which is angled
to the long edges of the new panel 1’ and the‘second panel

25 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

30 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,



connected | ong edges until the top edges of the new and 20 the second
panels are in contact and the tongue 10 is in the groove 9 as shown by the
figures Ile - f. The displaceable |ocking element 61 could for exanple be
di spl aced vertically by a third panel la which is angled to the |ong edges
of the new panel 1' and the second panel 25 1. The third panel could press
agai nst a pressing edge of the displaceable |ocking elenent 61 and cause a
vertical displacenment of a part of the | ocking elenment 61. The | ocking

el ement 61 could for exanple spring back_to its wunlocked position when the
pressure is released. This 30 all ows t haf*t he panel s could be rel eased by a
reverse horizontal displacenment away fromthe short edges. It is obvious
that vertical displacenents based on the link, 34 wedge and bending

princi pl es cotfedeifs &FNEdnporkin®eri srortlidy PeTHESAt RP rdePt i nci pl e of the

i nvention couhdlri 25138 . CORRk Bedh W4 N, e idi1lSh sPERBCL Rh&nt sE Lges coul d
have a displ aceabl e tongue and a displ'aceabl'e | ocking 5 elenent. The
| ocki ng el enehtSBRT P iBedoriithethovir Famrinedpler Bie tedogamppeulgart | 0a

of the tonguendf anditdha ackaski ngogr.00ve 44 caubd beapie aldymngr part of
the strip 6 or in the upper Iip. Such an undercut in a |ocking groove in

the upper i pebaeedul Fhise Lpekind dledart élampiuddlbeser apiaglowrTe Hamfent i on

conprises thef@f af.e AC¢Red|\BPet Ot Mg o PriaciBheua 5610 gssentially
identical floor panels each “conprising one pair of opposite edges provided

with first aktFsEcongcesandét ersld megtated inhel phstfoHobpataliy &nd 15
configured taq,connegle adbacent, edges, &l YRl ¥%ta9 2 1ocking groove

in the upper lip 9%9a could be formed by for example

10 scraping.

The invention comprises therefore according to a third
principle a set of essentially identical floor panels each
comprising one palr of opposite edges provided with first
and second connectors integrated with the flocor panels and

15 configured to connect adjacent edges vertically and
horizontally. At leasl one of the first or second
connector comprises a separate locking element integrated
with the panel and connected toc a displacement groove in
an unlocked position, The separate locking element is

20 configured to be displaced horizontally or vertically in
one direction cnly from an inner unlocked positicn and to
an outer locked position in order to lock two adjacent

edges vertically and/or horizontally.

Such an embodiment will facilitate easy installation
25 since no compression forces have to be overcome in order
Lo 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

30 panel. The invention does not exclude tongues on both



hori zontally. At |east one of the first or second connector conprises a
separate locking elenent integrated wth the panel and connected to a

di spl acenent groove in an unl ocked position. The separate | ocking el enent
is 20 configured to be displaced horizontally or vertically in one
direction only froman inner unlocked position and to an outer | ocked
position in order to |l ock two adjacent edges vertically and/or

hori zontal ly. Such an enbodinment will facilitate easy installation 25
since no conpression forces have to be overcone in order to press the
| ocki ng el enent into a displacenent groo in order to acconplish a

vertical or horizontal snap action. Al enbodinents of the invention could
be used on long ., and/or short edges or on the strip panel and/or the groove
30 panel . The 3FAFERPFoRdddR O VEREludeNE8ngURs Bie Fotle 899eadjidednt edges

or several torguesoonctae m%&eeﬁbg%werﬁ%%o%\ﬁerlo@'ﬂ%gnder each
other. The shown | ocking systens according to the first and second aspect

of the invent¥SReBBURBCDEIIRS fod toachirpht 2heseeoul dsberterfnphe 5 be

connected by apgkhbgoaNdAOrg %@Qg'rﬁgd IG@h' 91%& ”&?fyq%tu%‘ aeeording 4o the
third aspect of the invention could be |ocked ori zontal snappl ng of

the | ong edgel® GRBReBYSE Y axvarphe Pﬁé/@@naﬁ@PRWﬂqtu?ﬂeoﬁgCéég@ coul d
press agai nst sLBechr essi g efae hot b gl splgcaall e hangue.10; guring the

hori zontal snapping of the l'ong ed ments cou ave a
geonetry aIIoﬁPHﬁdd?%c%ﬁﬁkﬁﬁ|hM1h0%ﬂ?ﬁnE®§I$m@P@Hﬁ9”IHétb&nébsgc©@®@8have

edges whi ch aGRefoby B! rendinyl ape @quctgﬁgeé/n%g&’é 4d13VRqgRr Eobign 4 edges

for exanple 5, 6 edges and even up
press agalnst the pressing edge of the dlspiaceable tongue

10 during the horizontal snapping of the long edges. All
embodiments could have a geometry allowing disconnection
with angling up. The panels could have edges which are not
perpendicular, and they could have more than 4 edges for

example 5, 6, 8 edges and even up to 12 edges.

15 Figure 12a - 12 show an edge section of a displaceable
tongue 31. Figure 12a shows the displaceable 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

20  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

25 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

30 will bring the pressing edge 32 in the correct position

and eliminate production tolerances. A high guality



15 Figure 12a - 12 show an edge section of a displaceable tongue 31.
Figure 12a shows the di spl aceabl e tongue before it is connected into the
di spl acenent groove 40. The horizontal protrusion 60 has in this

enbodi nent a friction connection 36 and an angle, to the length direction
of the 20 displaceabl e 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 displacenent groove 40. The horizontal protrusion 60 is
bent to a lower angle of for exanple 35 - 40 degrees. Figure 12c shows a
25 di spl acenent of the displ aceable tongd@ along the joint edge. This

di spl acenent will position the displaceable tongue in a correct position
in the length direction along the short edge and to a pre determ ned
position in F@F%ﬁ?%nr?%P%Qﬁﬁlﬁﬁﬁé ef§edbPridfeegiaifeltorthes aafisphacenent 30
will bring therpeessyneiede 32 basthecco4 rectn RO iRRci1a8ndrel imnate
production tol erances. A high quality 36 [|ocking requires that the

di spl aceabl e PERGEEAANA & Splredsrageedyet 3xGaediedi ti ned it High

preci sion prehenabhy WiHd B shokeeapte POt Rxceeding i Loibafi gurg,l2 shows
how t he difplﬁce ble tongue 31 is displaced in the 5 |ocking direction LD
per pendi cuf ar F§CEEM] HE- Gy LPpPeseaR @l P loh Gos thppeidevparal el to the

Length  direcpronsofe thandissphacesbl god onaua 14 cHhesboiizgnial protrusion
60 has in this,ﬁosixion an angl e of about 70 - 75 degrees. It bends
essential |y afohgCa ¢t rdl éhe. AFRpsarsalnbe dirrathrariitag8hsi hesl 1ot 9r essi ng

force P in therboskdng ofi meet kantgoul dhba cansidenably,pi ghere than the
| ocking force in the pressing direction PD. This wll create a
75 degrees. It bends essentially along a circle C. This is
10 an advantage since the pressing force P in the locking
direction could be considerably higher than the locking
force in the pressing direction PD. This will create a |
strong vertical locking and force the short edges to
obtain a position in the same plane even in the case that
15 the short edges of the panels are slightly curved in
different directions. Figure 12d shows that the pressing
edge 32 could be flexible and bendable. This is an
advantage and will eliminate production tolerances related
to the position and geometry of the displaceable tongue
20 and the locking system. The displaceable tongue could lock

with pre tension intoc 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

25 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

30 displacement groove 40. Figure 13d shows that a new panel

1’ {(nct shown in figure 13c) could be moved vertically up



strong vertical locking and force the short edges to obtain a position in
the sane plane even in the case that 15 the short edges of the panels are
slightly curved in different directions. Figure 12d shows that the
pressing edge 32 could be flexible and bendable. This is an advantage and
will elimnate production tolerances related to the position and geonetry
of the displaceabl e tongue 20 and the | ocking system The displ aceable
tongue could lock wth pre tension into the tongue groove 40. Figures
13a-e show the function of a displaceable_tongue 31 which is made of a
very sinple conponent, preferably a ext dded or moul ded pl astic section
wth a sinple and 25 essentially rectangul ar cross section. Figures 13a
show a first panel 1lland a second panel before they are connected.

Fi gure 13b shB#e O o3 séeth heor FhenQhtttiwdgecnacstiPhet®¥eond panel

1. Figure 13 gheventde.Rangls upi Bragsenneetiad Sltcﬁ‘m%eedggg dksplaceabl e
tongue is in the 30 displacenent groove 40. Figure 13d shows that a new

panel 1' (not 28RowntiFe¥ ilgur ®arsd) Eoubwide troviapidtyi EBRly up 37 and

down and that qt8er £o4 SN0 MefilrieCabe COONGELE PN, thal.« RLEVRBL Sp@&l i ng up or
down of the long edges of anew 1' and a first 1'' panel. I'n order to
sinplify the THesesGtopr tifgihe 1BEXY Lafdwi anitchsbe ERecrévPell 5 The

connection ofyifie Shidd RANel: kaet Qufbhessacond panek oba-us! by pEgRs pne of
t he edge sections Esl towards an edgée of the first panel 1'" |, Ppreferably

agai nst the iRperfiart el Bé ' onge Belrd horgd ngitose  dnnandeamtotdfer of
the edge sectjonsodstaadd e CasEotde Pressing adge 32, nagaigst 10 en
edge of the third panelg{a, prefera ?y agai nst ?%e | ong
sections EsZ, in this case the pressing edge 32, against
10 en edge of the third panel la, preferably against the long
edge tongue 10. The displaceable tongue 31 will bend in a
horizontal plane and in a length direction. A part could
be displaced into a tongue groove 20 as shown in figure
13f. The displaceable tongue 31 will revert to the initial
15 position as shown in figure 13 ¢, if the third panel la is
disconnected and the pressure on the edge sections Esl and
EsZ 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
20 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
25 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
30 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



edge tongue 10. The di spl aceable tongue 31 will bend in a horizontal plane
and in a length direction. A part could be displaced into a tongue groove
20 as shown in figure 13f. The displ aceable tongue 31 will revert to the
initial 15 position as shown in figure 13 c, if the third panel la is

di sconnected and the pressure on the edge sections Est and Es2 is

rel eased. 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 20 preferably carried out .glong the vertical plane VP with
the top edges of the new and the second 6§nels in contact. The bending or
di spl acenent shoul d preferably be nore pronounced at the edge section Est

that is opposi o the ection Es2 where the side pressure is applied.
This gives 25 hfer s get BRSO RcECFRPLt 1B ¥orid8s PnopRatferpty

direction of theohotnipooudeesr edugpdeandiihe tper pendhcul age for ce into

the tongue gr e, coul d higher. This neans that the bending could start
at the edge gg%t}%%kﬁgﬁqgﬁﬁiFgréﬁﬁlBh%r%ﬂﬁhﬁaﬂySﬁﬁ@ﬁea?ElFoﬂ@wh%I%D t he

press sectionuis?. tdhediongee aguk dw Obt addrahd @ekedenR9sht i@ such that the
mej or parts of fhe qhgdle section,is parallel with the tongue groove. A
maj or advant age” 38 = CormparrEd et tRetkndmP e dRTSEEgy Sy st ehat vhe ksoridieder abl v

stronger pressounr®id Pebisaireedsduti ngs thef el shagecpfuethe 4,p6¢Kng than
during the ini%&gl staqge. This could be wused to |ock the edges wth strong
pre tension. THe 5 55Ppddife 15 pfedertdvantane Rbokhel bekehgeasistdns wher e
the tongue unessuEgﬂbseabnkt§r@e@k4wwﬁglﬂd%&eﬁoﬁgug p$ahd, Lhe cf naer

position. It is an. ad%anta%e if the |ower part o
over the Top of the locking element, as shown in figure

10 13f

Figures 14 a-b show that the bending of the displaceakle
tongue 31 could be facilitated if the displaceable tongue
is silightly bended horizontally along the length direction

in unlocked position.

I5 Figure l4c shows a displaceable tongue 31, which in this
case alsc 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

20 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

25 displacement. Figure lde shows that a friction connection
could be replaced by a displaceable tongue that is
slightly bended vertically perpendicular to the horizontal
plane. Tt is obvious that the tongues could be connected
into a displacement groove without any specilal friction

30 connections or bended forms. A tight fit could be

sufficient. Glue is not excluded. All these embodiments



the di spl acenent grove 40 is fornmed in a plane, which is over the top of
the | ocking el enment, as shown in figure 10 13f Figures 14 a-b show that the
bendi ng of the displaceable tongue 31 could be facilitated if the

di spl aceabl e’ tongue is slightly bended horizontally along the Iength
direction in unlocked position. 15 Figure 14c shows a di spl aceabl e tongue
31, which inthis case alsois a flexible tongue, since it is bendable in
the length direction. It has a sinple and essentially rectangular cross
section an at |east one friction connecéhon that holds the tongue in the
di spl acenent 20 groove during transport d installation. The tongue has a
length L and a width direction W Figure 14d shows a displ aceabl e tongue

31, which is S|Iﬂ I¥ bended = horizontally in a horizontal plane parall el
to the main 2 ¥ WP IpsAel She TheRO¥RGqUkcates rHPERER BRnding and 25

di spl acenent . de)@Mf@i Mershows agaglfgﬁﬁlftueql@egoeaeﬁg Loy cgid d be
repl aced by ahdls | aceabl e tongue that is sli bended vertically

per pendi cul ar *?or tHE Aoz At a heﬁ?eﬁﬁﬁgqqsiQ§ @vpé9§e¥h%%YtbﬁaﬂQﬂm§@es

coul d be connggted1dsitie ﬁa@b%@h@cﬁwﬁﬁﬁjéHE%@%emBh&BQHg ghYpgpeci al friction
30 connect ons or bended fornms. A tight fit could be “sufficient. Gue is
not exclu SR USRS ©Te RBBRE FehY sPEThigsulcd Be Skerbi peebed e assdgue coul d

for exanplelxhtdw@guced such that is slightly bended vertically and
horizontally: Al these tongues could preferably be formed in a plastic
material by in ctlon | di ng or 5 extrusion or sinply b unching of a
sheet shapgd phﬁ % gow an ther principle to fé@%y; y P g

dlsplaceable tongue. The tongue has along its length L a

middle section 81 that has a smaller width than a part

10 closer to the edge sections Esl, Es2. This facilitates
bending. Figures 14g and 14h show the bending when a

sideway pressure P is applied and released.

Figure 1l5a-c show an embodiment of a displaceable and
flexible tongue 31 with flexible edge sections FEsi, Es2
15 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
20 to figure 15a-c and bending accerding to Ffigure 14b could

be combined.

Figure 15f show that the displaceable tongue could be

displaced with a tool that creates the sideway pressure.

Figure 16a-16d shows connecltion of a separate tongue or
25 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.



material. Figures 14f-h show another principle to forma displaceable
tongue. The tongue has along its length L a mddle section S1 that has a
smaller width than a part 10 closer to the edge sections Esl, Es2. This
facilitates bending. Figures 14g and 14h show t he bendi ng when a sideway
pressure P is applied and rel eased. Figure 15a-c show an enbodi nent of a

di spl aceable and flexible tongue 31 with flexible edge sections Est, Es2
15 which allow that a najor part of the tongue is displaced, and that there
is a vertical |ocking elenent 19 over eaﬁentially the major part of the

| ength of the short edge. Figure 15d-e show that flexible edge sections
according 20 to figure 15a-c and bending according to figure 14b could be

conbi ned. Fig re 15f { %%that t he di spl aceabl e tongue could be displaced
with a tool 5? 57 e She toptefalopt E¥urievicei §hr sonba- Q@di%%%WE>

connection Ofp@BEﬁﬂnﬂEﬁh% trongue 9h 251 AMbrsivY Lak hBHéeeé%ﬁ
di spl aceabl e ton%§§)3l is ,connected into a groove 40~ at e edge mnth a

pusher that 4bICortflediB8eotie 2B TGMUCHE €dAYue. Figure 16b shows
that a pressure wheel PWcould be used to connect the displaceable tongue
31 further intFiaggrodée 4ﬁow4ﬁow|:di guu@lb@ea@me%kh@ieﬁl;@péIﬁdrgmled%\il ce PD

coul d be ed, 03|t|on e ton e inrelation to one |ong edge. This
coul d be #ide %é?q %he Pﬁmgd hPFntio qq%mﬁlaplggﬁe ige ermyWFowram

di spl aceabl e @r dHtexidekle stongur Bictb icowhedhedl onmedad# om ad,angye bl ank

TB, for exa
rﬂ%é%arﬁ%e the tongues from the extruded tongue blank TB,.

Friction connecticns could be formed for example by

punching or with heat.

10 Figures 17a-174 show embodiments of flexible and
displaceable tongues 31 according to the invention.
Figures 1l7a-b show a flexible tongue 30 with a middie
section comprising two parts separated from each other in
the width W direction. Figures l7c-e show tongues where

15  the width W varies along the length L of the flexible
tongue 30,

Figures l4a~14h, 15a-15& and 17a-17e¢ are all examples of

embodiments based on the bending principle.

Figure 17f-g show the wedge principle with a displaceable
20 double tongue with two parts 3la, 31k 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 - 17j show an edge section of a double tongue

25 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,



an extruded section which is punched in order to formand separate the
tongues fromthe extruded tongue blank TB. Friction connections could be
formed for exanple by punching or with heat. 10 Figures 17a-17] show
enbodi ments of flexible and displaceable tongues 31 according to the
invention. Figures 17a-b show a flexible tongue 30 with a mddle section
conprising two parts separated fromeach other in the width Wdirection.
Figures 17c-e show tongues where 15 the width Wvaries along the length L
of the flexible tongue 30. Figures l1l4a-14h, 15a-15e and 17a-17e are al
exanpl es of enbodi nents based on the berfding principle. Figure 17f-g show
the wedge principle with a displaceable 20 double tongue with two parts
3la, 31b that conprises cooperating wedges 70 that are displaced and
separated frBiPRaEP otfEPHassehe oW debaditettinom Woshed Ahsi pdeway

pressure P isygppliedqfigurelin .z 271 5%8%1' .edge section of a double
tongue 25 mhgre t he tmnégggig 31§eand 31 aﬁ%g%onnected. Figure 17h shows

how such a doubl e tongue coul d be produced and fol ded together when
connected as shbBW$h F9agGr Nevi anTREPOGHMTEC AToh N62 dRRL2EBHPERt t he two

parts coul d bechgnsesh afb%ozeam@ne@dth@01!1%1@5@%%9@_1%@%5@&@%&é om one of
the parts _when a sjideway pressure P is applied i guer 18a-c show an

enbodi ment of SEHE 3 STacEAbPE PEBRGHRITIS AL FHGInGUESREhEDEI nk pri nci pl e,
which has 5 sevesadidioidizentak REQET USI QNS HQ Lhal odyraart heggpniget i on
of the tongue to the groove 40 (figure 18b) and
displacement (figure 18c) are rotated arcund a centre
peint. The protrusions could be bended and they could be
permanently rotated or alternatively flexible such that
10 they could return at least partly to the initial unlocked

position when the side pressure is released.

Figure 18d shows a blank TB of an extruded section with
an essentially rectangular cross section comprising one or

more friction connections 36 as shown in figure 18e.

15 The embodiments as showed in figures 18f-181i,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.

20 Figure 18h and 181 show that the principles of obtaining
& 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

25 horizontal protrusions 60 according to the link principle
and partly with a bow shaped part which is displaced

according tc the bending principle.

The known technology as described in connection with

figures 1-5 could be combined with the embodiments of the



di spl acenent (figure 18c) are rotated around a centre point. The
protrusions could be bended and they could be permanently rotated or
alternatively flexible such that 10 they could return at |least partly to
the initial unlocked position when the side pressure is released. Figure
18d shows a blank TB of an extruded section with an essentially
rectangul ar cross section conprising one or nore friction connections 36
as shown in figure 18e. 15 The enbodi nents as showed in figures 18f-18i, and
which are based on the link principle, shows how rather conplex forns
with one or several horizontal protrusioff3 conprising a friction
connection could be obtained by punching and/or form ng a blank of an
extruded section. 20 Figure 18h and 18i show that the principles of
obtaining a h@‘r@rzttﬁmral P@irs;pbécenéhexi,bﬂta) t@prgergaeugd ooy ep vk tdeda indicdeway

pressure and ¥“%ﬁ% %% %988 U%uﬁﬁ%kéPQ%lecBEOkéﬂg%%?s dlﬁ%h%h a

tongue that ben |ne he shown tongue spl aced
partly with th@-25?h@%mwdﬁtéhgpret5uyubm$-@©Uédc©hdrﬁgft@mt$nﬁn|hﬂck

principle ang partly \/gntgg_?hggg%éhazpe c%%ra ggoggagcg&gp&aced accordi ng

to the bending pr|n0|p nown ‘t echnol d in connection
with figurestissaftgnd bseappirbedesnaid itk enbodi rentsr of ol 2

nvent i on.  Pad.of 18 Lhexible Longue could e pressedLotor gl opl acenent

groove during vertica xanple |gure 5 and it
coul d t her eaf twerersriam .b&ckh cnmblmémndnﬂuymﬂlgreése bA sadewadtiprdssur e

coul d 5t her ealder. e appLied snd 4, f1.0alc and SLr RD9ELohegki g, coul d be

obt ai ned according to't i ACI p 7’88’ o
shown and descrlbed 1n connection to figures lle-l1lg

10 Figure 1%a show an embodiment of the pre tension
principle where two parts of a flexible tongue 30 are
connected under pre tension to each other with a hook €3.
Figure 19%b shows the tongue 31 when the pre tension has

been released by the hook 63.

15 Figure 1%c~1%e show that this hook could be released by
an vertical pressure caused by an edge cof 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
20 principle where the inner part of the tongue 30 is
flexible and pushes an ocuter 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
25 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

30 used to leck floorbeoards without the hooks 63 and with the



i nvention. Such conbinations could also be made with the flexible |ocking
el ement, which | ocks horizontally as shown and described in connection to
figures Ile-I1g 10 Figure 19a show an enbodi ment of the pre tension
principle where two parts of a flexible tongue 30 are connected under pre
tension to each other with a hook 63. Figure 19b shows the tongue 31 when
the pre tension has been released by the hook 63. 15 Figure 19c-19e show
that this hook could be rel eased 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 4Ba-b show an enbodi ment of the
pretension 20 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
rel eased t he geebiersitorn Phencipési bidie ythss pobtai nédthy Boddwsxidslee cavity

72 Figure 20c §§%m§1_ 440 Lan. | degd. ihl.e tan 3 ere the
di spl acenent ?s ase oﬁ%?ﬁégggelggﬁs?é%u%ggﬁﬁgfpFeBa%ggah%?%%§%%€raI hooks
63 gradual | y fgdpasiettchéheptenyeastorodurdaqupriagvert thal kfordi ng. Parts of

obvi ous that Sk B 1 ox BF LT oequb: Boul d 1S o teed fodt Bl Tag boar ds
Wi thout the hook&l®geand -t Fhehénddr gioubice sectiion pitncipse where the
Back” again'i ST ERLy0ER0NE ph-C RE SRR b BeBnihafL ey il it ve and
associ at ed wi thtwentd cakpflekdinagt agdoaes oriithedtBoha £ryoresn lod.prEhe i nner
groove SeCtiO@bﬂng%ioEsit could alternatively be glued into a groove.

The tongue could have several flexible cavity sections 72.

.10 They could be connected on one or both sides with rigid
parts 73 - one in the inner part of the displacement
groove and one in the ocuter part - that locks into a

tongue groove.

It is alsc obvious that flexible tongues could be made

15  according to for example the embodiments 17b, 1%b and 20b
such that they could be compressed and such that they
could be used to lock floorboards according te the
principles described in figure 1-4 where a part of the
flexible tongue is bent in length direction during the

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 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 cculd of course have

25 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

30 displaceable tongue during the displacement into the



substantially rigid part 73 could be permanently connected into the

di spl acenent groove with strong friction or pre tension or it could
alternatively be glued into a groove. The tongue coul d have several
flexible cavity sections 72. .10 They could be connected on one or both
sides with rigid parts 73 - one in the inner part of the displacenent
groove and one in the outer part - that |ocks into a tongue groove. It is
al so obvious that flexible tongues could be made 15 according to for
exanpl e the enbodi nents 17b, 19b and 20b  such that they could be
conpressed and such that they could be Jéed to | ock floorboards accordi ng
to the principles described in figure 1-4 where a part of the flexible
tongue is bent in length direction during the 20 vertical folding. A tongue
30 coul d as sHBINYE N4 JUirdeireoBlonabeY an taiere Blexhbke paverd? mant<a rigid

outer part 73aréhadpdQoks icRt9na gggfygmg&ggye when the flexible part 72
is conpressed during the vertical folding to a position as shown in figure

20a. The tongue_30 co%;d OL course have 25 several such f]exible section 72
along its |ength$Hat “de SPBEnE" ahdl eomsedwed ded tReITRNgE HYidilt ecti on of
the tongue. Seedradl MdrdiGopkeli srebowey difk fdoWee o281 84 Pro Figure Ada and
show an eqpodinentiﬂggording to the wedge principle where a wedge part 70
i s separatied FTONHHE FGedesphackabt e eongus! dhei HgdEheo i Wt dewrmert i nto

the 44 grooveadiks Higuice tBabishgvna tongue 31 where several parts are
separated during displacenent. Figure 21c show an injection noul ded tongue

31 with severq; horiéqgtak protrusions 60 according . to the |ink
igure show a tongue ‘30 with several bow shaped parts
that could be displaced according to the bending

principle.

10 Figure 22a and 22b show how the last row clcse to a wall
71 could be locked if the tongue 30 for example is made
according to the bending principle. The outer part of the
tongue 30 is displaced sideway by a simple tool. This
method could also be used for the first row. Alternatively

15 & needle shaped tool could 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

20 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 3la and 31b, which are
folded together and connected to one component with one or

25 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

30 a controlled displacement into a tongue groove. Complex,



5 principle where the thickness and the wdth of the tongue varies along
the length. Figure 21d show a tongue 30 with several bow shaped parts that
coul d be displaced according to the bending principle. 10 Figure 22a and
22b show how the last row close to a wall 71 could be |ocked if the tongue
30 for exanple is made according to the bending principle. The outer part
of the tongue 30 is displaced sideway by a sinple tool. This nethod could
al so be used for the first row. Alternatively 15 a needl e shaped tool could
be inserted into the displacenent groove in order to displace the tongue.
A friction connection or simlar at one“dge could be used to |ock the
first rowin the sanme way as for all other panels. Mt of the enbodi nents
according to the wedge and 20 link principles are displaceable in the first
row in the sadeanesd and grosdt kéfertiwe Fagure23au28chshavcam ediodi nent

according to tk dge. .. principl hat d of. t rts.3la and 31b,
whi ch are fohgg% ogefﬁ%ﬁyggggggﬁ%ggfgg 5j%%3 ESn%gﬁgﬁgéﬁf?% one or 25
sever al wedgeehoboksustit,, Dilspltacepents producstduomd dhethacesmandyprdssur e

forces could be controlled in a very precise way with curved and/ or

flexible wedgesr{Oan o0k @R hAGKL RQrePaJrh%g Banp (80 ARt [ 0Pk, along the

joint and which cooperate with each other 7in order to facilitate 30 a

control | e di sphererrenta litergad ivengaeu s doy éadGomplex coubinadiarced and
cost effectivend e%c%?%n%%'iﬂeh saﬁﬁQ@%rLeZJ&ﬁ\cﬂig anot}npgﬁix‘?é%)id%s' nj ection

moul dings. In a preferre enbodi nent, parts are produced in the

sane noul d. , , i
Figures 24a - 24d show locking of a floorbcard which in

this case is a wood flooring and the displacement is
according to the bending principle. The tongue 30 is in

10 this embodiment fixed to the floorboard such that it
protrudes slightly outside the long edge tongue 9. When
the flexible tongue 30 comes into contact with the inner
part of the tongue groove 10 it is displaced along the
joint as shown in figure 24b. The third panel la is

15 connected with angling and its tongue 10 presses 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 17’ and the other edge

20  section Es2 in contact with the tip of the tongue 10 of
the third panel la. The bending principle allowsg that the
floor could be installed in both directions - with the
iong edge tongue part on the strip or with the long edge
strip under the tongue. It could be mentiloned that a

23 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 tengue 10 and the
groove 9, it is possible to obtain a high guality lock

30 mainly due to fibre compression and the fact that the bow



The shown enbodi ments are only exanples. An "unlimted" 5 nunber of
alternatives could be made with conbinations of the shown enbodi nents and
general ly known principles. Figures 24a - 24d show | ocking of a fl oorboard
which in this case is a wod flooring and the displacenent is according
to the bending principle. The tongue 30 is in 10 this enbodinment fixed to
the fl oorboard such that it protrudes slightly outside the |ong edge
tongue 9. Wien the flexible tongue 30 conmes into contact with the inner
part of the tongue groove 10 it is displa ced along the joint as shown in
figure 24b. The third panel la is 15 conrfécted with angling and its tongue
10 presses against the pressing edge 32 of the flexible tongue 30. Figure
24d shows hom1the tongue 31 is conpressed with one of its edge sections

Est in contactP@PER tHEnidi&onyartess tene somiohidddngr bo¢e Drefsure fir st

panel 1'' andahbedotpeicadgr 20088CEhON ESL: | 1L CGUMARGL With the tip of the
tongue 10 of the third panel la. The bending prlnC|pIe allows that the

fl oor could be Fnstall d in both directions - with the 1 ong edge tongue

part on the strip e viith X5 GngBdFRP ORI Widér TEREPoRGHRITYR coul d

be mentioned that eo’bd m@@aswnw&kabm@r&a‘idgnwgwl dekesyhis in a
t ongue be§d|£§ %f about mm Even with production tolerances of sone 0,1
mm for the fl&%t Jrfégt%cr@fé‘%*@ 5RdTRBr RPN RO LSy YOPTENENE | BRRBTRI d 1,

the tongue 10iangséfieacal aomardiyi byi sn Passd g it ehkaiB-818igh quality
| ock 30 nalnlg g g to fibre conpression and the fact that the bow 46
shaped formi Ter '8¢ CdSRIEEPEFERt LS | RUSATERYFesEhPEe T B &I acenent

along the joimt wMCileasRSpossible to compress and bend. Figure 25a

shows the outer locked position of a flexible tongue 30

10 and figure 25b the inner compressed and unlocked position.
The tongue has in this embodiment a rigid outer part 73
that locks into a tongue groove when the flexible part 72
snaps towards the initial poéition. The flexible tongue 30
could of course have several such flexible cavity section

15 72 along its length that are bent and 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

20 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 wvia an extension 80

25 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

30 hooks and positioning elements could be applied on both

long edges as an alternative to the previous mentioned



Fi gure 25a shows a new enbodi nent of a flexible tongue that could be used
to lock floorboards with vertical 5 folding according to the known

princi ple where the tongue is displaced inwardly by an edge during the
vertical folding. The displacenent is caused by flexible cavities 72

whi ch are possible to conpress and bend. Figure 25a shows the outer |ocked
position of a flexible tongue 30 10 and figure 25b the inner conpressed and
unl ocked position. The tongue has in this enbodinent a rigid outer part 73
that locks into a tongue groove when the flexible part 72 snaps towards
the initial position. The flexible tongué¢’30 could of course have several
such flexible cavity section 15 72 along its length that are bent and
conpressed in the length direction of the tongue. Figure 26a show an
enbodi nent, whireht toul cbrbeaised -t 8 sp@sim¢qk1QﬂuidiﬁprthaaMﬁQQIQQeable
tongue in ord prevent .di spl t al ong the joint when
20 the side pgégéﬁr% {% éﬁ%l%%e%8n$ ﬁgﬁf£§{ @E'that even panel s
inthe first row could be | ocked mnth bendlng of the tongue. The

di spl aceabl e t ofiguierhakba Hicde hookmFodinghevitde s irsioexanprecdgtinst the
ner part of s5Ne,4000 oG5 A9YE) JoerdDie: SR JNIARK L8kl Apapexiensi on 80
25 connected to an edge section Esl of the tongue opp05|te to the pressing
edge 32. Thi st decpok Pnlids adlssobasatined tpddia iegwet h@hﬁolﬁg%@sgw and the
pressing edgeg i Fi gure 26b
shows the benglng Wﬂenq%ﬁL§§}828§%gégﬂ?gﬁg pghékh%XEgHgs % %ooks and
posi tioni ng e@éﬂ@ﬁﬁsﬁﬁdUkﬂlb@gappgﬁedThmstantruamq@ edyes h% aPel ter nat i ve

to the prev'oférrg¥gﬁﬁﬁgﬂ%d%é floors with a lamella core in order %o

over bridge spaces between the lamellas and to make sure
10  that a tongue part always presses against the pressing

edge 32.

The displacement of a tongue according to the wadge
principle could also be made with a displacement groove
that has one or several parts formed like wedges. This

15 means that the depth and/or thickness of the displacement
groove will vary along the length of the edge.



friction connection. A side hook could for exanple be applied in the

| ocki ng groove of a long edge. Figure 26¢c shows an enbodinent with friction
connections 36, which prevents displacenent along the edge. Parts of 5 the
tongue could also be glued to the edge. The pressing edge has a fixing
protrusion 81, which extends along a groove of the |ong edge. This
protrusion could be used in for exanple wood floors with a lanella core in
order to over bridge spaces between the 4%nellas and to make sure 10 that
a tongue part always presses against the pressing edge 32. The

di spl acenent of a tongue according to the wedge principle could also be
made with a di spl acenent groove that has one or several parts forned |ike
wedges. This 15 neans that the depth and/or thickness of the displacenent
groove will vary along the length of the edge. 48 CLAIMS 1. A set of floor
panels (1, 1') provided with a | ockingcCci®mstem conprising a separate

di spl aceable tongue (31) integrated wth an edge (4a, 4b) of a floor panel

for connecting the edge vertically to an adjacent .edge, a ,sim.lar panel
ch ot a et e I SR e e Pract S SEEPt B REh R spPEELaR o
tongue (81) dy&idisplaced anty thaleddrihe hoski Agebslaceenphishedby a
si deway pressure (P) applied at an edge section of the displaceable tongue
(31) and esSSERIENSA af by ahee&iye({da, 48b)of2a ThaosepaPfborOpanel s as
claimed in e G e T & ' e j apel sfare
provi ded 1?%%%%1f%¢%t an ‘%%%oﬁa 6%%%%% o?g %@,%gigg%gﬁlﬁ,ago,gl), t he
similar panel ¢ h a racter ised in that at least a
part ¢f the displaceable tongue (31) is displaced and that
10 the locking is accomplished by a sideway pressure (P)
applied at an edge section of the displaceable tongue (31)

and essentially alcng the edge (4da, 4b).

2. The set flcor panels as claimed in claim 1,
characterilised in that the panels are provided

15 with first and second connectors (9,10, 6,8,14, 20,31), the
connectors are integrated with the floor panels and
configured toc 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

20  downwardly open locking groove (14) at an adjacent edge of
another fleoor 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

25 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 and that a locking
part (19) of the displaceable tongue (31) is arranged in an

30 inner initial position in a displacement groove (40} at an

edge of a panel and that the locking part is configured to



connectors are integrated with the floor panels and configured to connect
adj acent edges, the first connector conprises a locking strip (6) with an
upwardly directed 1ocking elenent (8) at an edge of a floor panel and a 20
downwar dl y open | ocki ng groove (14) at an adjacent edge of another floor
panel for connecting the adjacent edges in a horizontal direction D2
perpendi cul ar to the adjacent edges, the second connector conprises the

di spl aceabl e tongue (10,31) at an edge dt? a floor panel, and a 25

hori zontal |y open tongue groove (9,20) in an adjacent edge of anot her

fl oor panel for connecting the adjacent edges in vertical direction D,

the connect ars @t ep condd gusednt 0abey heekednwhilhyanghi Bgsentaavert iigal
notion and that a, locking part (19) of the displaceable tongue (31) is
arranged in %egé“f%%%om n?‘flhél fhei thenirhtaadi YplackRento§iééve CROR at

an edge of @ panel,;and I@@ﬁe&hﬁ ok PEKLAT; Rak ol %oﬁQHE'QBBSQthZﬁg e

di spl aced essentially horizontally and essentially”in “one direction only
from t he i niarieaiham| atkecepospeieh by athﬁmabweyterebeokededsmEc@Rdln t he

t ongue groove. (,20 not her adj ace anel by the sidewa ressure P
dlrected55|£$t:%QI£§P?% dé}%c?? < g%ﬁ?iﬁ@ﬁﬁpi gﬁaéeg 3. The set
of floor panels as clalned in cIa|n12 c har acteri sedinthat

t he displacéabhemiangueaf(ﬁndo@fp@neaﬁeéslﬁlal&eﬁsnnr@menﬁ gconfigured such

t hat the disgbacenent of the locking part (19) is caused by an edge 10 of
a panel in & secortd & Gw® £ *THe Ssét “of 1 Jdte parlet TPt At fets | reedafm 1

or 2, ¢ ha@ma Gt £daded & hifthat the;di éJ%@S?SQPES £QPQUehakS the
flexible and that a part of the tongue 31 is
displacement of the locking part (19) 1s caused by an edge

10 of a panel in a second row.

4. The set of flocr panels as claimed in claim 1 or 2,
characterised in that the displaceable tongue
is flexible and that a part of the tongue 31 is bent in the
length direction L of the tongue 31.

15 5. The set of floor panels as claimed in claim 3 or 4,
characterised in that the width W of the

tongue 31 varies in the length direction L.

6. The set of floor panels as claimed in claim 1
characterised in that the displacement is

20 caused by a bending principle.

7. The set of floor panels as claimed in claim 1

characterised in that the displacement is

caused by a link principle.

8. The set cof floor panels as claimed in claim 1
25 characterised in that the displacement is

caused by a wedge principle.



|l ength direction L of the tongue 31. 15 S. The set of floor panels as
claimed inclaim3 or 4, char acteri sedinthat the wdth W of
the tongue 31 varies in the length direction L. 6. The set of floor panels
as claimed inclaimlc har acter i sedinthat the displacenent is
20 caused by a bending principle. 7. The set of floor panels as clainmed in
claimlchar acteri sedinthat_the displacenent is caused by a
link principle. 8 The set of floor panel%Jas claimed in claim1l 25 c h ar
acteri sedinthat the displacenent is caused by a wedge principle.
50 9. A set of floor panels conprising a | ocking systemwith a separate
di spl aceabl €91 otk$ag ef efibntr (Hd)elnt egnateédingi thlankedge s¢4acrdb)tof a

fl oor panel for_ connectin he _edge horizontally to an adjacent edge (4a,
4b) of a 5:ﬁrﬁ?%ﬁr%%%e?l%p%aﬁe?bggcl?cgngieie@eatiﬁ%ﬁﬁaﬁn5PgFéﬁ§g a part
of the displaceabhe éogki nga el epnbr(81¥1b6-dpapkaced  andnkbat nhenkocking
is acconplished by a sideway pressure (P) applied at an edge section of
the di spl aces® Toekipgtabl enentan 62y angnesseaei dkky 4bongft Be edge. 10

5 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.

10



