1 Mechani cal' | ocking of floor panels, nethods to install and uninstall
panel s, a nethod and an equi penent to produce the |ocking system a nethod
to connect a displaceable tongue to a panel and a tongue bl ank. Area of

| nventi on The invention generally relates to the field of floor panels
wi th nmechanical | ocking systens conprising a separate di spl aceabl e tongue
allowi ng easy installation. 5 The invention provides new i nproved | ocki ng
systens and nethods to install and disconnect building panels, especially
fl oor panels and nethods to produce the | ocking system Background of the
I nvention 10ln particular, yet not restrictive manner, the invention
concerns a nechani-cal | ocking systemfor rectangular floor panels with

| ong" and short edges. Such floor panels are generally installed with an
angl i ng of Mewhgnédgdslo@hiorg ofd@ésoceophmele, cathedsetow hdt iy ldnay,

hori zont al wiiappahl Adndls, rRSeethod ahdngn tdumipeseht etlgeprddhiesd rdeal | ati on
requires toekiagt bpases, rc mezhdils pbacemenit ian diepkadesiohs ti@nnies tal so
requi red t e lpacklakhdf@woreagedlahk.i s al so known from US 2003/0101681 Al
that a | ocking systemcould be formed on the short edge with a tongue and
20 a groove conprising projections and indentations such that the short
edges coul d be mpvgdoharieental |y into contact and thereafter displaced

al ong the short edges and_[ocked. The |l o ges. ar 15 %%Fr | ocked with
angling. This | ocKifig'Sy8tem 4RaeT YaFf e8n ot °6n the 25
same principl es el hevikhowrhanseal i lonkiig tslfetsor t:oradgssngTahe only
advantage | s thal.Lig dlispbAcRIBIL Qhohl%158014 %qgg%]n%@yiﬂaéa%nreduced from

about 0,1-0,2 the w of conventional oor pane to sone
centinmetres a%c]% gnventlon provides new improved locking systems and

methods to install and disconnect building panels,
especially floor panels and methods to produce the locking

system.

Background of the Invention

10 In partlcular, yet not restrictive manner, the invention
concerns a mechanical locking system for rectangular floor
panels with long and short edges. Such floor panels are
generally installed with an angling of long edges. Short
.edges could be connected with anglihg, horizontal snapping

15 or insertion along the short edge. The installation
requires three actions since a displacement in locked

position is alsc required to lock all four edges.

It is also known from US 2003/0101681 Al that a locking

system could be formed on the short edge with a tongue and

20 a groove comprising projections and indentations such that
the short edges counld be moved horizontally into contacf
and thereafter displaced along the short edges and locked.
The long edges are thereafter locked with angling. This
locking system and installation method is based on the

25 same principles as the known insertion of the sort edges.
The only advantage is that the displacement of the short
edges could be reduced from about 0,1-0,2 m (the width of

conventional floor panels) to some centimetres and this



2 smal |l advantage is generally elimnated by the additional costs to form
the projections and indentations with the type of nmachining that is used in
fl oor production. Such | ocking systens are not used on the nmarket. 5It
shoul d be enphasi zed that |ong and short edges are only used to sinplify

t he description. The panels could al so be square, they could have nore than
4 edges and the adjacent edges could have angles other than 90 degrees.
However, the invention is as well applicable to building 10 panels in
general. More particularly the invention relates mainly to the type of
mechani cal Iy | ocki ng systens, which allow that angling of |ong edges and
vertical novenent of short edges could lock all four edges of a panel to
other panels with a single action nethod generally referred to 15 as
vertical folding. The main principles of 2the invention coul d however also
be used in other types of known nechani cal |ocking systens as descri bed
above and bel ow. A floor panel of

this type (fl nted in '
WD2006/ 043893 ( Apptt @é’ﬁ?”%ﬁ% h@eg%“ﬁﬁis%ﬁ %gh“”ﬁﬁ) ggvﬂ tﬁl’zﬁ%& sc‘? glses a floor
panel with a | ocskbg &yfhﬂmt@engm'djscngara kot kindgnedtdiratwiddopet ating with a

| ocking groove, for Q{Hﬁé 4&%9%%@% 2 bbeXihl 8ol seaabl e tongue
(30) cooperatlng Rnt% on ué groove (20), for locking in a verti cal

direction. The fioekits éYﬁ’(’-ﬁi‘@uér%Swé:hE)Wﬁi PR 2% fPgtte | b, bends in the

hori zontal plane and snaps into the tongue groove during connection of the
fI oor panel s mand makesull Pposspipzed thast &dhy he Pwrel 8ddeyp arserti cal

"snap" folding ar,so Y OYa s ircal gy Y. Shdishaéid lce@rd panel s are
further described §1h%f26%§7gf%%f4tﬁwﬁ?ch dlsclos§E Iocflaguiystem
conprising a tordge Re SHuAT| ék?lblcé’ui-%ﬂ"a"?hréo”teoﬁa??e P29k P8R g and

bend"1g adjacent edges could have angles other than 90 degrees.

However, the invention is as well applicable to building

10 panels in general. More particularly the invention relates
mainly to the type of mechanically locking systems,.which
allow that angling of long edges and vertical movement of
short edges could lock all four edges of a panel to other
panels with 2 single action method generally referred to

15 as vertical folding. The main principles of the invention
could however also be used in other types of known

mechanical locking systems as described above and below.

A floor panel of this type (figure la) is presented in

WO2006/043893 {Applicant Vialinge Innovation AB), which

20 discloses a floor panel with a locking system comprising a
locking element cooperating with a locking groove, for
horizontal lecking, and a flexible displaceable tongue
(30) cooperating with a tongue groove (20), for locking in
a vertical direction. The flexible tongue as shown in

25 figure 1b, bends in the horizontal plane and snaps into
the tongue groove during connection of the floor panels
and makes it possible to install the panels by a vertical
“snap” folding or solely by a vertical movement. Similar
floor panels are further described in WO2003/016654, which

30 discloses locking system comprising a tongue with a

flexible tab. The tongue is extending and bending



3 essentially in a yertical direction and the tip of the tab cooperates
with a tongue groove for vertical |ocking. Vertical |ocking and verti cal
folding of this type creates a separation pressure at the short edges when
the 5 flexible tongue or flexible parts of the tongue are displ aced
horizontally in a double action during the angling of the |ong edges. Parts
of the tongue are displaced inwardly during the initial part of the | ocking
and they are thereafter displaced towards the initial 10 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 installation
and that a gap could occur between the edge 15 portions of the short edges.
Such a gap could prevent further installation and the floor panels will not
be possible to connect. It could al so cause serious damage to the | ocking

systemat the ShQLL,eaqes. ; PushiLpo he %Je%%w&aarnqsﬁﬁé dcem% dwengls the

short edges durlng l'at 1 on cou prevent t

instal | ati on netdsederataforieter EoMpls 6aeTE ART VdﬁrFiL‘F%hllPC{‘b“%se si nce three
actions have to be conbi ned and used sinultaneously in connection with
angl i ng down of tHNertiorg edgesg étd iveraled Koblimg af tgHewhveen figure I c

that two ad] acent:.aa §@0g; mggsnl;;}e@sw 3 Emvsggyt dRs: higkede Wi th a
dlsplaceable ton Which i3 E%ace and for exanpl e bended, as

shown in figut Xl]%lf é%‘?% °|5u§4‘?xalf° RArEGRF S8t FUWIE32Y® when t he
adj acent short ngpsa&wvaobmtﬁs)i;dad daﬂﬁlbaéldacpﬁShtdtﬁﬂﬁd tue t he sane

pl ane. Such an 30 nstall n |s scr d i 20060376114B3 and a pre
publ i shed PCT apﬁﬁ?céilon na {% |réﬁ§% nn%&ggléﬁn%% 8 e7This vertical "

(side) push" fOI@SHQaC%F-G*Ia@éHeWa‘MW Fle dottialt @érbwfatb?e]wlﬂiégf roma

long side of a thigrenpanel ﬁﬂbx@aﬁ‘@e&o@@slﬁ&\@eddt&@'raﬁe@uet heisgparate tongue
al ong the sh éﬁ edg %glnt but alg endi_c ar to, the 0|nt 5 direction
B r tPOSF Tt "cﬂa

such that a PrHLE s gt 18C§¥5b€8 01"t A& adj acent
short edge. Thi &ndesmrabeaearrtalweeqbaWBcaﬂl awvpeo dfthéleor pandls eoti on avoi ds

the separation fgrie 68% o2 | bRk tth@raeirtw@énﬂ@wamg Puix ¢heatgs a separation

force when the pane are aylng | at on the
short edges could be pushed away from each other during

installation and that a gap could occur between the edge

15 portions of the short edges. Such a gap could prevént
further installation and the floor panels will not be
possible to connect. It could also cause serious damage to -
the locking system at the short edges. Pushing the
floorboards sideways towards the short edges during

20 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 simultaneously

in connection with angling down of the long edges.

It is also known, as shown in figure lic thaﬁ two adjacent
25 short edges in a first row could be -locked with a
displaceable tongue (30) which is displaced and for
example bended, as shown in figure 1d, by a side push at
one edge secticn (32} when the adjacent short edges have
been folded down and positioned in the same plane. Such an
30 installation is described in DE 1020060376114B3 and a pre
published PCT application made by Valinge innovation BB



10 sub fl oor and when the tongue is pressed into the tongue groove. of the
adj acent panel. Most vertical push folding systens, especially such systens
that conprise a flexible tongue that bends in the length direction of the
joint, are difficult to | ock when the first and the last rows are 15
installed. Fi gures 2a, 2b, 2c, 3a and 3h shows exanpl es of cross
sections of known flexible tongues 30, which could be used to | ock short
edges according to known vertical snap folding technol ogy. Figure 2a shows
a separate tongue 30 20 with a flexible snap tab extendi ng downwar ds.
Figure 2b shows a separate tongue with a flexible snap tab inside a
di spl acenent groove. Figure 2c shows a flexible tongue 30 that bends
hori zontal ly during | ocking according to figures la and | b. Figure 3a show
an enbodi nent of the 25 flexible tongue, *which |l ocks with a conbi ned
turning and snapping action. Such a | ocking systemcould be | ocked w thout
any separation forces. It is however difficult to produce d creates
W

consi der abl e r e8Pkt FEEIeRIr i ngS B kPR EPYUTE: 3o ExiDl e tongue
that is 30 conngstadveity Rr eréLaskofrdmbolangsody efaadttivdt paredps out into

a tongue groove when the pre tension is.,re 8d. toRaht WhEg3Gheshows a
flexible tonguelaé%é?ﬁﬁﬁﬁl¥g'f§ﬁs%gge %hgndggg'tﬁg? Ps dispraced with a

si de pressure frboarordogriove byt 6lan redpaeertelebriguElyri®dde. Vertica

fol di ng accordi g, 44 ikROWLH e6Nal BeY: rB0ULE @%nghe a3 ah@wacabomro that sone

parts of the | ocking system generall Sonme . par f, . of..a $ ale tongue, are
hoHtoeats. T

.a_separ
bended or conpr @sSERPYEhRh TRe SHFEL i SRR E%Be avoi ded with

wedge shaped separgirgiitongues tisd githelisedeiqusheidsc hilsegyraSeeh wedge

shape tongues cansist ;10; gengrald.y;0f; tQaPY th Ofrdaigy Are connected to
grooves, which 3?59%%5E33%§|ﬁe| Wi th the egg%. Thig | eads to_the fact that

expensi ve mat er isabaradior ofAFICEcHERedd tPF RRTELF G e frids Ths P b Used. Al |
these known gnbadh Edos M¥d whek etieetanfifpak aide@Bed into the tongue

groove of the adjacent panel. Most vertical push folding
systems, especially such systems that comprise a flexible
tongue that bends in the length direction of the joint,
are difficult to lock when the first and the last rows are

15 installed.

Figures 2a, 2b, 2c, 3a and 3b shows examples of cross
sections of known flexible tongues 30, which could be used
to lock short edges according to known wvertical snap
folding technology. Figure 2a shows a separate tongue 30

20 with a flexible snap tab extending downwards. Figure 2b
shows a separate tongue with a flexible snap tab inside a
displacement groove. Figure 2c shows a flexible tongue 30
that bends horizontally during locking according to
figures la and 1b. Figure 3a show an embodiment of the

25 flexible tongue, which locks with a combined turning and
snapping action. Such a locking system could be locked
without any separation forces. It is however difficult to
produce and creates considerable resistance during
locking. figure 3b shows a fléxible tongue that is

30 connected with pre tension into a groove and that snaps

out into a tongue groove when the pre tension is released.



15 pressure or |l ocking resistance during installation wth verti cal

folding. This could cause the short edges to separate such that the | ocking
systemw || be damaged or such that the panels will be difficult to
install. Locking strength, |locking quality and production costs are in sone
20 of the known vertical |ocking systens not conpetitive with traditional
mechani cal | ocking systens installed with conbinations of angling and

hori zont al snappi ng. Locki ng systens using the vertical folding installation
met hod coul d capture a considerable |arger market share if 25 separation
and resistance problens could be elimnated and if production costs and

| ocking quality could be inproved. A major objective of the inventionis to
provi de solutions that avoid such separation and resi stance probl ens during
| ocki ng as nmuch as possi ble and where 6 preferably non-flexible materials

or tongues consisting of one separate part only could be used. Several of
the above descrhﬂ%qrg%w@hwsckal RPeL1BCERlRS 20 Aunss ald atdansmethods coul d
be used in the scri bed nbodi ments of the invention and the basic

principles of thHad Addmatohs rdisRLa®rd Bl%fbé’crsf?l‘*c B35PE ¢ D T PR Pocki ng
systens, install@idooa @and i ediatéon eopdhwdsocave al so possible to use in
the known prior art |ocking systens. Definition of Sone Terns

Vertical folding accoxding to known technology requires,

5 as shown above, that some parts of the locking system,
generally some parts of a separate tongue, are bended or
compressed when the edges are locked. This could be
avoided with wedge shaped separate tongues using the side
push technology. Such wedge shape tongues consist

10 generally of two parts or they are connected to grooves,
which are not parallel with the edge. This leads to the
fact that expensive materials or complicated production

methods must be used.

All these known embodiments will create a separation
15 pressure or locking resistance during installation with
vertical folding. This could cause the short edges to
separate such that the locking system will be damaged or
such that the panels will be difficult to install. Locking
strength, locking quality and production costs are in some
20 of the known vertical locking systems not competitive with
traditional mechanical locking systems installed with

combinations of angling and horizontal snapping

Locking systems using the vertical folding installation
method could capture a considerable larger market share if
25 separation and resistance problems could be eliminated and

if production costs and locking quality could be improved.

A major objective of the invention is to provide
solutions that avoid such separation and resistance

problems during locking as much as possible and where



10In the followi ng 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 called "rear face". The edge between the front and rear
face is called "joint edge". If not defined otherw se 15 upper and | ower
means towards the front face and towards the rear face. Inner and outer
nmeans towards or away fromthe centre of the panel. By "horizontal plane”
is neant a plane, which extends parallel to the outer part of the surface

| ayer. I mmedi ately juxtaposed upper parts of two 20 adjacent joint edges of
two joined floor panels together define a "vertical plane" perpendicular to
the horizontal plane. By "horizontally" is neant parallel wth the

hori zontal plane and by "Vertically" parallel to the vertical plane. 25By
"joint" or "locking systent are neant coéacti ng connecting neans, which
connect the floor panels vertically and/or horizontally. By "mechanical

| ocking systenmf’ is neant that joining can take place w thout gl ue.

Mechani cal | ockippgfesypdbtprrcihetiplappterasbs ogl sondes3oensdAbite@ini t h

gluing. By "intggraled wid Rar-reansg EQrnedeidkeal/ One piece with the panel or
factory connected to the panel By "separat e" parts, conponents el enent and

simlar 1s meant [Dalathey Jce b%v%dﬁgsc @%@Lﬁ'yocﬂngg NQhnkipae piece
with the core or nai n bo ane Separate parts are generally
factory connect eddalmtﬁh%@@oatfeﬁtﬂwiﬁ hcctuﬁé %%m’éledb{ft thRRESEELPRA be suppl i ed

as | ose parts, wWib&im@hes Idi endadvbres u&@oméur;asﬂg: pasﬁcalpha&ldzn of panels.
By a separate ton ue" IS neant a ton

tn%g 1 of a separate
material , conne(’ff"édl1"["'8“‘6%%1 EqgEEDLFO gpﬁ&ﬁgfc p\ﬁﬁ %ho h&8% & CERYT h direction
al ong the j Oi nt sesigess, amlsuasléorqm Aagd prpdnttioh némhoder aiecalsd ocki ng:- system
By a "displ aceapl, b8 HAN0S " deS: KRARL Al bYDS: bt 2 dR9AYSyMRLAD. connect s

adj acent edges vertically and which 1s nad

befinition of Some Terms

10 In the following 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
called "rear face". The edge between the front and rear
face is called “joint edge”. If not defined otherwise

15 upper and lower means towards the front face and towards
the rear face. Inner and outer means towards or away from
the centre of the panel. By "horizontal plane™ is meant a
plane, which extends parallel to the outer part of the
surface layer. Immediately juxtaposed upper parts of two

20 adjacent joint edges of two joined floor panels together
define a "vertical plane" perpendicular to the horizontal
plane. By “horizontally” is meant parallel with the
horizontal plane and by “Vertically” parallel to the

vertical plane.

25 By "joint” or "locking system” are meant co acting
connecting means, which connect the floor panels
vertically'and/or horizontally. By "mechanical locking
system” is meant that joining can take place without glue.
Mechanical locking systems can in many cases also be

30 combined with gluing. By “integrated with” means formed in



15 of a separate material and connected to a floor panel and which is

whol Iy or partly displaceabl e between an unl ocked position and a | ocked
position. A displaceable tongue could be flexible or rigid By "tongue" is
generally neant a part in an edge section 20 that extends beyond the upper
edge and cooperates with a groove in an adjacent edge such that the edges
are | ocked vertically. Atongue is generally nmade in one piece wth the
panel. By "angling" is neant a connection that occurs by a 25 turning
notion, during which an angul ar change occurs between two parts that are
bei ng connected, or disconnected. Wien angling relates to connection of two
fl oor panels, the angular notion takes place with the upper parts of joint
edges at |l east partly being in 8 contact7mﬁth each other, during at |east
part of the notion. By an "angling | ocking systeni is neant a nechani cal

| ocki ng systen1mhich could be connected vertically and 5 horizontally with

angling compri sing g, Jongue, angd g gnogye-Lhat, | agks.Lup gdiacent edges in a

vertical direction ocklng rlp W t Ing el enent in one edge
of a panel call é@m‘-’étrHYp”p‘a?ﬁéqa’tei et te oopEPar e st fment sekisigidtobove on

anot her edge of ;a Rand taatl@dy" gFrOQPreaRICEepkBtang drmackst tikeordges in a
hori zontal direction. The | ocking el and.th ocklnglgroove have

general |y roundéﬁeﬁﬁﬂﬁﬁﬁgt§%5?586§:tﬁﬁﬂmﬁﬂ' g g % cK’Ag el enent into the
| ocki ng groove aaedat@m(pagtsmag@@mhm flagtkyy avdnptiedentrd hori zont al

separation betwagn.Lhe Qdges, thaBYanciehid Gaky| QRKNGe duppiBANEsa | oCking.
that take place when two edges are displaced essentially vertically against

each ot her. BysevRIt55e at P ¥ 6F‘?lg““tP§def?ez§ﬂtb? ASEdl T4 8n of panels with
angl i ng of | ong iedgeslamienect paselong edge angl i ng

By a "separate tongue" is meant a tongue, which is made
10 of a separate material, connected to one edges of a panel,
which has a length direction along the joint edges and is

forming a part of the vertical locking system.

By a “displaceable tongue” is meant any type of a tongue

which connects adjacent edges vertically and which is made

15 of a separate material and connected to a floor panel and

.which is wholly or partly displaceable between an unlocked
position and a locked position. A_displaceable tongue

could be flexible or rigid

By “tongue” is generally meant a part in an edge sectiqn
20 that extends beyond the upper edge and cooperates with a
groove in an adjacent edge such that the edges are locked
vertically. A tongue is generally made in one piece with

the panel.

By "angling” is meant a connection that occurs by a
25 turning motion, during which an angular change occurs
between tw¢ parts that are being connected, or
disconnected. When angling relates to connection of two
floor panels, the angular motion takes place with the

upper parts of joint edges at least partly being in



20 al so is used to connect the short edges horizontally and/or vertically.
By "vertical snap folding" is neant an installation where the short edges
are |locked vertically with snapping of a flexible tongue during the final
stage of the |long edge angling. Such a |ocking systemis not a 25 pure
conmbi nation of for exanple an angling | ocking systemon a | ong edges and a
vertical |ocking systemon short edges since the vertical ,and the angling
actions are conbined and the short edges are fol ded together in the sane
way as scissors. The | ocking takes place gradually 30 from one edge section
adj acent to one long edge, which is 9 angled, to the other edge section
adj acent to the other opposite |ong edge. By "vertical push folding" is
meant an installation where the short edges of two panels are | ocked when
they are laying flat on a sub floor after the 5 angling. The vertical

| ocking is obtained by a side push that displaces a separate tongue in the
| ength direction of the short edges. The horizontal locking is in
conventional f olcgntn “473t33%8 obedi ndeFind theeeahdakdy°as™for the angl i ng
systens with a Iekédg el ement in one edge 10 of a strip panel that
cooperates with a | ocki ng groove on another edge of a groove panel. Summary

of the Invention pThg pgﬁéﬁ% wa&&%l rgt@&nfrsl@tmeam_s%t n8éhdiiickdi ng panel s,
especially floor panels or Oat'ngg | oori a.15 nechgnlcal Iocklng
[

system on the sHOFKIREGESTFT &’Hl?% @y l?furCBHn C&eijr?f)err(j}\}gajr]ﬁsf"a | ati on of
fl oor panel instheshoaith wient aeflingotahipngsand awhercivewadd acgueda@r act or

prevent separation o{octkgetéoh% g qgeg?(?é% lggalx;g_;:géa[lahllp&tl‘gge @ mof the

invention is al <0 rove T nst a ion, strength, quality and
producti on costs @focisw@hsw yil bR |eal oFkiclol AYERSSt BRene AR OF clil ar

objective is toRnheyidai1beckdiregp %%@M&Hahabo@@ubded)euusw loekimck thin
fl oorboards, for exanple with a hIC ness o? l&ednn] The %ggfmtlon mai nly
0

relates to fl oorgrﬁa‘ﬁ%Pé’ PRYIEeT S i T P2R°T ocki g ém*Conpri sing, a
tongue and alt ongudelgrisoviee isdigasdjacenhoddgesal 'ﬁhGEfE@wgueleameFh@q ongue

gr00ve Conpr i se HLALLUSLANS,ANEAY LkaSoantd Guneshiayohoddaat the adj acent
edges can be connect ed vertical ly to'a vertically unl ocked p05|t|on wher e

the protrusions Jvafers sHEIREPs. EARg Fuéde t‘Pﬁel‘f’ﬁﬂé‘He 616 e ®Pohtie groove
can be di spl aced dcRifi@lgabb0h aha BaGHngthertaaed thhonpckhearmtlj acent

prevents horizontal separation between the edges.

15 By “vertical locking” is meant a locking that take place
when two edges are displaced essentially vertically

against each other.

By “vertical folding” is meant installation of panels
with angling of long edges where this long edge angling
20 also is used to connect the short edges horizontally
~ and/or vertically. By “vertical snap folding” is meant an
installation where the short edges are locked vertically
with snapping of a flexible tongue during the final stage
of the long edge angling. Such a locking system is not a
25 pure combination of for example an angling locking system
on a long edges and a vertical locking system‘on short
edges since the veftical_and the angling actions are
combined and the short edges are folded together in the
same way as scissors. The locking takes place gradually

30 from one edge section adjacent to one long edge, which is



10 edges such that some of the protrusions overlap each other whereby the
adj acent edges are |locked vertically. Such a |ocking systemelimnates
essentially all vertical snapping resistance and all separation forces
between the 5 adj acent edges during the vertical |ocking. The only pressure
force that is needed in order to displace and | ock the adjacent edges
vertically is a force in one direction only along the edges when the panels
are laying flat on a sub floor with their adjacent top edges in 10 contact.
Al'l known | ocki ng systens, which are possible to lock vertically with a
vertical notion, create a snapping resistance during the vertical novenent
or a separation pressure force perpendicular to the edges when a tongue is
pressed along a joint and perpendicular to a joint from 15 one edge into an
adj acent edge. The invention providesgfor new enbodi nents of | ocking
systens preferably at short edges but also at |ong edges according to

di fferent aspects offering. I espectiye advanhages  ibalulnarags, for the

i nvention are wal'P"20 panel's, celllﬁgs, exterior appllca¥|ons and fl oor
panel s of any shapesired lneg ercdoal Ry gvettdiriehapesh éspeiigdl Ly nsankla wit h

surface materi al;g 69Nl Bn LARLEDSR! khosk B5LOS s WROGandDE, arkeneer or stone.
The i nvention conprises according to,a first aspect %ﬁ§et éS ofhfloor

panel s provi ded MWFEFE é‘hfaﬁc'i‘(‘?%(ga’é%sltaéfh’i‘%oq"}ﬁlti 2F iy SBP tonfgae Hetal ®dge of a
first floor panengandy.athengueigilodvweking dn cldjsdioedtbyedgeidd pasisi m | ar
second floor pangl,for p1Q00G! LOgLARE €408 VEL tingal LypenTHE JRAGYe and the
t ongue groove are alsﬁﬂacea e i'n relation to each other. 30 The tongue
conprises a protfutiorhext eilieAg HWEr POBYRCAFRY LoFEiBRyiSnd™t he upper part of
the edge and thechoagliongl OMIQ Aot @5 tisOBbBdlithedaysh tiheCodiid guy ek such t hat
t he adj acent edges can obtain a vertically | .Qck ition re the
protrusion of t%é)rt%negﬁgg%%?gcﬁégt‘?"ﬁew%%{/iat 5178% l%ghgg?‘%%éu%“ Be"0Ee

: ! 10 of a strip panel that cooperates with a locking groove on

another edge of a groove panel.

Summary of the Invention

The present invention aims at a set of building panels,

especially floor panels or a floating flooring with a

15 mechanical locking system on the short edge which is
configured to improve installation of floor panel
installed with vertical folding and which will counteract
or prevent separation of the short edges during .
installation. The aim of the invention is also to improve

20 installation, strength, guality and production costs of
such and similar locking systems. A particular objective
is to provide locking systems that could be used to lock

thin floorboards, for example with a thickness of 5-10 mm.

The invention mainly relates to floor panels provided
25 with a locking system comprising.a tongue and a tongue
groove in adjacent‘edges. The tongue and the tongue groove
comprise protrusions and cavities configured such that the
adjacent edges can be connected vertically to a vertically
unlocked position where the protrusions match the
30 . cavities. The tongue and the tongue groove can be

displaced in relation to each other and along the adjacent



5 groove and a vertically | ocked position where the protrusion of said
tongue vertically overlaps the protrusion of said tongue groove. The

| ocki ng system could be formed with only one protrusion on the tongue and

t he tongue groove and one 10 cavity on the tongue groove. It is however
preferable that the tongue and the tongue groove conprise several
protrusions and cavities which are preferably forned al ong the joint edge
with essentially the sanme internediate di stance between each other. The
protrusions should 15 preferably be essentially identical. The cavities
shoul d preferably al so be essentially identical. They should be | arger than
the protrusions and natch the internedi ate di stance of the protrusions. The
i nvention conprises according to a first preferred 20 enbodi nent of the
first aspect a set of floor panels conprﬂging a locking systemwith a

di spl aceabl e tongue integrated with an edge of a first floor panel for
connecting the edge vertically to an adjacent edge of _a sim/lar. second
panel having a §E6%cchr thatcaP¥s 5 Lhe PIStEIESPACYASLEP (BTgus "> fhe

di spl aceabl e t ongue=is t60Nidjguert ddgebeardi sptiaciedessentyal |y horizontal ly
al ong the joint edges when a sideway pressure is applied at an edge section

of the di spl aceabl gt Qngig: ndhe degpliacealle tongueaand sillevgraewe each
conprise a protrusion and a 30 cavity_ such that a_protrusi onnnggeches a

. . y t
cavity in the i MEPRIRUAPHLREECHANE POh SERATIHAD §FSpPorTali ons 12
overlap each ot hefayeid kagdd yunhen thhevalitsphdeabkies -t Ghguelys di spl aced by
the sideway pressice, ol Qogd g Lol oo dlie i SRLACEIRALOL.d BRadi spl aceabl e

t ongue al ong théKF0|n is according to a second preferred enbodi nent of 5
this first aspeciockhihd pddmeansnednsssarpyrat by Exani®€a*t i edge of a
third panel whi cf kscanRobet, angng amResidsd tiRed haefparst sasubk segongd panel s
when they are located in essentiall he sa | ane an i t.nh their short
edges in cont acttraFn?s FpFey efﬁFSEI @ﬁ%‘o%ﬁ?‘%ﬁn? 4t e(r)ig/st gggé[{!m&gpanel s 10 in
t he sane rowl@ar ecanhockadl Viewwnchddhinangisitens + Whieh Famebodsibae ceéhsecuti ve

row i s connected.,.Angl,i.ng, gy ; and: YR 20ahNn&abhd beaade Jndpsisd NPl e vay
according-to known technol ogy since there is no tongue that ¢reates any

resi stance and tif&tStCRsIWIE; BB IYPrEafid PRYET1eehI OF GcRFFRF 250"

pressure force perpendicular to the edges when a tongue is
presséd along a joint and perpendicular to a joint from .

15 one edge into an adjacent edge.

The invention provides for new embodiments of locking
Sygtems preferably at short edges but alsc at long edges
according to different aspects offering respective
advantages. Useful areas-for the invention are wall

20 panels, ceilings, exterior applications and flocr panels
of any shape and material e.g. laminate; especially panels
with surface materials contain thermosetting resins, wood,

HDF, veneer or stone.

The invention comprises according to a first aspect a set
25 of floor panels provided with a locking system comprising
a tongue at an edge of a first floor panel and a tongue
groove in an adjacent edge of a similar.second floor panel
for connecting the edge vertically. The tongue and the
tongue groove are displaceable in relation to each other.

30 The tongue comprises a protrusion extending horizontally



15 is initiated first when a new row of panels are installed. The

di spl aceabl e tongue is than di splaced along the joint and preferably
parallel with the edges. The pressure force is along the joint only and no
separation forces that push the adjacent edges away from each other w ||
occur. This 20 is a major advantage against all known fold down systens
that have a vertical |ocking. The overl apping of the protrusions could take
pl ace even in the firs row since no counter pressure froman previously
installed panel is require to for exanple bend a displaceabl e tongue. 25
The di spl aceabl e tongue and all separate parts described bel ow coul d be
made of flexible or rigid material, for exanple netal, preferably al um nium
sections or alum nium sheet material, moag, fi breboard such as for exanple
HDF or plastic materials. Al materials ed in flexible 30 tongues
according to known technol ogy could be used and the tongue could be

produced by extrusion, _.injectiaon | dj ng i unchi ng or
by conbination51§?°F§é§§ %?%ﬁhé?f%#ﬁhgpﬁéggg ﬁ§qggggng gpo %ﬁgrynaterials
coul d be used suolPtassih ny|Er)ty PONEiPGedppuctpiiaprthpEagiacéPhi | ar havi ng
the properties degekibgf 8POME al GeidiRadl fiddictrsd pesbadnnBid:S. tibese
plastic materials could, when for exangl%lin%ection nn%lgﬁnq_gs gsed, be
rei nforced with FOTPHAMAL ST 589995 BRESPRe VI ArH ibY &€ &Y SR T bre or
talk or chal ki Arpretearndcd vattécahly ilschpapesitiymewhgretbeably extra | ong,

rei nfor ced PP or, BOML. A0THE 10t LIS £0UaT1 pevaRigsd Rnone piece with the
| that i

panel. or of a sébé}ate materi a is connected to the strip or the |
groove panel . ThHEodrsptacehbiadd bARE E6YE-be connected to the edge of
strip panel or of the groove panel. 15 The above-nenti oned aspects have
been descri bed wi the pacgisy Favieny doobd Endosimst wikklgady dfe panels coul d

have nore than four edges antd BeY¥sodhd He saM@lLgrdhR dhgRinacenent of a

protrusion with a displaceabl e tongue could,alternatlvelg QS.acconplished
with a 10 cavity on the tongue groove. It is however preferable that

the tongue and the tongue groove comprise several
protiusions and cavities which are preferabiy formed along
the joint edge with essentially the same intermediate
distance between each other. The protrusions should

I5 preferably be essentially identical. The cavities should
preferably also be essgntially identical. They should be-
larger than the protrusions and match the intermediate

distance of the protrusions.

The invention comprises according to a first preferred
20 embodiment of the first aspect a set of floor panels
comprising a locking system with a displaceable tongue
integrated with an edge 6f a first floor panel for
connecting the edge vertically to an adjacent edge of a
similar second panel having a groove for receiving the
25 displaceable tongue. The &isplaceable tongue is configured
to be displaced essentially horizontally along the joint
edges when a sideway pressure is applied at an edge
section of the displaceable tongue. The displaceable
tongue and the groove each comprise a protrusion and a
30 cavity.such that a protrusion matches a cavity in the

initial unlocked position and that sald protrusions



L e L L

20 di spl acenment of the adjacent short edges. A third preferred enbodi nent
of the first aspect is characterized in that the tongue and the groove
conprise protrusions and cavities such that a protrusion matches a cavity
inan initial vertically unlocked position when the 25 | ong edges of the
panel s are of fset against each and that the protrusions overlap each O her
vertically when the short edges are displaced along the joint to a position
where the | ong edges neet each other and are | ocated essentially along the
sane straight line. 14 According to another preferred enbodi mnent of this
first aspect the displacenment groove and the tongue groove are offset
vertically relative each other. Such offset grooves could give a nuch
stronger vertical |ocking especially in 5 thin panels. Vertically offset
grooves arée not used in the known | ocking2 systens where a di spl aceabl e
tongue is displaced perpendicularly to the edge fromone groove into the
adj acent groove or where a vertical snapping is used. O fset grooves could
be used to inprowerlawicany stheengrtticel ey ehet rrehdi WHERATDIG 6PIAY syst ens
described above.;s gTh9 REQIEHSHhONS RALy GALELLRAS 2CONY drbejsmde i n one piece
wi th the panel on one or both adjacent edges or of a separate material that

i's connected th bot h .a n d formed on
SéD&acean.lthgk SI%_‘\hget %ib%gigggak?ﬂs t%l?&}/e %@HM’ tlﬂ@

| ong and/or 15 s sions and cavities of a separate
mat erial coul d bl@llﬁr‘adﬂe3 eﬁc@#cemb% aofeeqrgi Brefarafil AmLofdRedx 8fipl e net al |

wood, HDF or Pl asglikCri Al adplRr tid Snused ohocdmiea bherodi sphnaeabl e tongue

as descrlbed above, couldfbe % and. t q1 rotrus ons ”QME%X£t es coul d be
produced by 20 SPPLRIBNET 7 fPAEY iIFsH e ho (S nﬁ%aﬁﬁ machi ni Ng. separ at e
part conpri sing tpbreheer@,lylsy atd beawstd paeclpr sherughen aned lopetedaiity, for

exanpl e a di spl ae%%él?t 1&9“&%.-6 sfaIQé ﬁi%ﬁ&'é%@' wlapkchegr Unodt digkageabl e
| ocki ng el enent ori zontal | ock |ngmﬁgma conbi ned el enent that 25 all ows

vertical and horio2battal TREE ARG TEEUF BRe®ILAYE B nET9 SRS h
hori zontal apg/ am ve¢ tda@al rgr aev amicorpd vertiratyl eastt eneipdot rusi on and

e L oo S e 1 2 o SEALGRL AN0! s DALREANER! ARALRDM I IhPD Y 2

di spl acenent of se ar at'e par alon the
di spl acenent from emug.cewe hEnFQﬂ%ﬁOt%eﬁrlm@%%O% F%qué'ﬁ{]g r’fé’dka‘?i'd1 t he out er

protrusions of td@hnology since there is no tongue that creates any
| resistance and that locks vertically. The vertical locking
15 1is initiated first when a new row of panels are installed.
The displaceable tongue is than displaced along the joint
and preferably parallel with the edges. The pressure force
is along the jeoint only and no separation forces that push
the adjacent edges away from each other will occur. This
20 is a major advantage against all known fold down systems
that have a wvertical locking. The overlapping of the
protrusions could take place even in the firs row since no
counter pressure from an previously installed panel is

require to for example bend a displaceable tongue.

25 The displaceeble tongue and all separate parts described
below could be made of flexible or rigid material, for
example metal, preferebly aluminium sections or aluminium
sheet material, wood, fibreboard such as for example HDF
or plastic materials. All materials used in flexible

30 tongues according to known technology could be used and

the Eongue could be produced by extrusion, injection



15 separate part could be |ocated at the sanme distance fromthe edge during
di spl acenent along the joint and during | ocking. Horizontal and/or vertical
separation forces could be reduced or elimnated and the separate part
could 5 be forned as a rather sinple conponent. The invention provi des
according to a second aspect a set - of floor panels provided with a

I ocki ng system conprising a separate part in one edge of a first floor

panel and a groove in an adjacent edge of a simlar second floor panel 10
for connecting the edges vertically and/or horizontally. The separate part

i s displaceable along the adjacent edges, which are configured to be | ocked
vertically and/or horizontally by only a displacenent of the separate part
al ong and parallel to the adjacent edges. 15 The | ocki ng system accordi ng
to the third preferred embodi ment of thelfirst aspect allows that the short
edges could be |l ocked with a vertical notion conbined with a displacenent
of the short edges along the jqQint. This could Qg used tg.inst%II fl oor
panel s accor di ng" TS A Hew S PR AP WRIRAVN 8asi¥er ThaRtHE Sonventi onal
angl i ng/ angl i ng wresangtddagt serapetizédsodany eypecdalpoyywhematasisdEl i ng | ong

panel s. The inventj;an,PrQuldasnags o dicAgid8 , apdlli b, aspestr amEhod to
install floor panels wth a nechanical . -angling 25 | ocking system at | ong

edges and a nechRiséELaToBRTHY &Y tREFPETHSHForEsTdhed B8Hriithg a t ongue
and a tongue gr coMEeeanh cpbeNindads WThbsprigtasuse onseaiml scavuld,eghader ei n t he

met hod conprises, the step (fr.i gﬁé&g ﬁanﬁe‘%%;dce% %‘%‘Pnd panel

of : . .
. . ample injection moulding is
into a position FHweFERIpper’ Pares 6 fhel rshort edges are in 16 contact,

in which positiofez hestreweanthss S8endXpahiel $ilre FArkdte f4%FfR 95l ane and in
a second row w ti gy | 9RAK €083 8 10t mand 1 Wi 1 Ghesshabkepdges '

preferably extra long, reinforced PF or POM.

10 The protrusions could be made in one piece with the panel
| or of a separate material that is connected to the strip
or the groove panel. The displaceable tongue could be
" connected to the edge of strip panel or of the groove

panel.

15 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.

The displacement of a protrusion with a displaceable
tongue could alternatively be accomplished with a

20 displacement of the adjacent short edges.

A third preferred embodiment of the first aspect is
characterized in that the tongue and the groove comprise
" protrusions and cavities such that a protrusion matches a

cavity in an initial vertically unlocked position when the
25 long edges of the panels are offset against each and that

the protrusions overlap each other vertically when the

short ed@es are displaced along the joint to a position

where the long edges meet each cother and are located

essentially along the same straight line.



unl ocked vertically and preferably | ocked 5horizontally. Displacing one of
the panels along the short edges until the long edges are aligned and some
of the protrusions at one of the short edges vertically overlaps sone of
the protrusions at the other of the 10short edges to |ock the short edges
vertically and horizontally. Bringing the aligned |ong edges into contact
wth a long edge of a first panel in a first row Angling down the second
and the new panel along the 15aligned |long edges to |ock the |ong edges of
the first, the second and new panel vertically and horizontally. This third
aspect offers the advantage that the short edge of the new panel could be
connected in a very sinple way 20 with vertical notion and displ acement
al ong the joint and no angling or snapping is required. The short edges
coul d be connected when they are laying #4at on the sub floor or when they ,
are in an angled position relative the first panel with preferably the 25
upper parts of the long edges of the first and second panels in contact.
Fl oor panel s wi thcardiogkFngnreyBeemrestpicts PP Eren's fifageebFértongue or
| ocki ng- el ement ageoF @hB0ai®1EB&nent groove and the tongue groove are

offset vertically relative each other. Such offset grooves

could give a much stronger vertical locking especially in

5 thin panels. Vertically offset grooves are not used in the

known locking systems where a displaceable tongue is

displaced perpendicularly to the edge from one groove into

the adjacent groove or where a vertical snapping is used.

Offset grooves could be used to improve locking strength

10 even in the known prior art systems described above.

The protrusions and cavities could be made in one piece

with the panel con one or both adjacent edges or of a
separate material that is connected the one or both
adjacent edges and they could be formed on long and/or

15 short edges. The protrusions and cavities of a separate
material couid be made of flexible or rigid material, for
example metal, wood, HDF or plastic. All materials used to
make the displaceable tongue, as described above, could be
used and the protrusions and cavities could be produced by

20 extrusions, injection mouldings and machining.

A separate part comprising preferably at least one
protrusion and one cavity, for example a displaceable
tongue for vertical locking or a displaceable locking
element for horizontal locking or a combined element that

25 allows vertical and horizontal locking, could be used in
combination with horizontal and/or wvertical grooves
comprising at least one protrusion and cavity, to
accomplish a wertical and/or horizontal locking with only
a displacement of the separate part along the joint. No

30 bending or displacement from one groove into another

groove is required and the outer protrusions of the



17 first and second aspects are preferably installed with vertical push

fol ding where the displaceable tongue or part is pushed into position along
the joint of the short edges when the panels are laying flat on the sub
floor 5 with their short edges aligned in essentially the same pl ane. The
i nvention provides according to a fourth aspect a nethod to install floor
panels with a nmechani cal angling | ocking systemat |ong edges and a
mechani cal | ocking 10 system at short edges conprising a tongue groove and
a di spl aceabl e tongue whereby the said displaceabl e tongue and tongue
groove each conprises protrusions and cavities configured such that

adj acent short edges can obtain a vertically unlocked position where the
protrusions of one 15 of the adjacent sh?rt edges match the cavities of the
ot her adj acent short edge and a verticall'y | ocked position where sone of
the protrusions of respectively adjacent short edges vertically overlap

each other wher el Lhe meihod ¢oMRr3Es JNESheP gl Alccoungebing the |ong
edges of a second rand afhew panel 1n a second row to a long edge of a first

panel in a firsttheondss dhriegli prylansdeposilergribegie bt sedofitriadd t he new

panel in essenti@lckynd NaoSaichl alR/8R0victi Bat hebhradjcacestceshort edges in
25contact, displacing the- displaceable tongge al ong the ad'acen# short

edges to a posi 980T FEILTe OB e prt AUISi Yifs SCRT-AFEsHEt V81 adj acent
short. edge, averdeaposachastdienther |soakld Remadieatent short edges
30vertically. 18

The invention provides according to a second aspect a set -
of floor panels provided with a locking system comprising
a separate part in one edge of a first floor panel and a
groove in an adjacent edge of a similar secondifloor panel
10 for connecting the edges vertically and/or horizontally.
The separate part is displaceable along the adjacent
edges, which are configured to be locked vertically and/or
horizontally by only a displacement of the sepérate part

along and parallel to the adjacent edges.

15 The locking system according to the third preferred
embodiment of the first aspect allows that the short edges
could be locked with a vertical motion combined with a
displacement of the short edges along the joint. This
could be used to install floor panels according to a new

20 method which in easier than the conventiocnal '
angling/angling or angling/snap methods, especially when

installing long panels.

The invention provides according to a third aspect a
method to install floor panels with a mechanical angling
25 locking system at long edges and a mechanical locking
system at short edges comprising a tongue and a tongue
groove each provided with protrusions and cavities wherein

the method comprises the step of:

e Bringing a new and a second panel into a position

30 were upper parts of their short edges are in



Protrusions and cavities on | ong edges could be used to inprove
installation of panels that for exanple are difficult or inpossible to |ock
with angling. Such 5 installation problenms could occur for exanple around
doors or in panels with two different decorative |ayers on front and rear
faces which are intended to be used as a doubl e side panel where the end
consuner could be given the option to install the panels wth the front
side or the 10 rear side as a decorative floor surface. The invention
conprises according to a fifth aspect a nethod to install floor panels wth
a nmechani cal |ocking systemat |ong edges conprising protrusions and
cavities and a nechani cal |ocking systemat short edges conprising 15 a

di spl aceabl e | ocking el enment all ow ng horizontal snapping of short edges
whereby said | ong edges can obtain a vertGcally and/or horizontally

unl ocked position where the protrusions of one |ong edge match the cavities
i n anot her adjacent |ong edge and a vertically and/or 20 horizontally

| ocked position wher ecetmstofin Heiph FeElsiagnshe gfevr 88HEcERFY ong edge,
overlap each other vepiiQalLhy. andéy shaeizentaldy iwheraicent hewret hod

conprises the step of:, locking, at |ea artially vertically and

25hori zontal |y, the |'6Hg &85 ‘ﬁé??sr ggsb n@?diwnlté i & O%JV(\%élggsa | ong
edge of a second panetniagzkadsecohda¥igwand prederdotyi hgekelde | ong edge of a
new panel i-nghe SeCOH%%ﬂ&%ﬁéf&fihe first panel in the first row by bringing
30t he upper parts of the adjacent |ong edges in contact 19 and di spl acing

t he new panel along the | ong edge of the first panel to a gosition wher e
some of the protrus! oRsSRIRCERME RewW hrfdet Freft £ r3todahlt SG0ET 1%59°8ach ot her
and until a short edgen@fi the ey @aRel are aligned and some of the

protrusions at one of the short edges vertically
overlaps some of the protrusions at the other of the
10 short edges to lock the short edges vertically and

horizontally.

¢ Bringing the aligned long edges into contact with a

long edge of a first panel in a first row

s Angling down the second and the new panel along the
i35 aligned long edges to lock the long edges of the
first, the second and new panel vertically and

horizontally.

This third aspect offers the advantage that the short edge
of the new panel could be connected in a very simple way
20 with vertical motion and displacement along the joint and

no angling or snapping is required.

The short edges could be connected when they are laying

flat on the sub floor or when they are in an angled

position relative the first panel with preferably the
25 upper parts of the long edges of the first and second

panels in contact.

Floor panels with a locking system comprising a

displaceable tongue or locking element according to the



Ssnaps into an adjacent short edge of the second panel. The | ong edges
of the new and the first panel could be | ocked vertically and horizontally
by a vertical or horizontal notion followed by a.displacenent along the 10
| ong edge joint. Such | ocking could be made wi thout any vertical or

hori zontal snapping. The snapping of the short edges could be made with | ow
snappi ng resistance if a nechani cal snapping systemw th a displaceabl e

| ocki ng el enent is used. Conventional one-piece snap systenms could 15 of
course al so be used. The short edges conprising a displaceable tongue coul d
be di sconnected with a hooked shaped tool, which could be inserted fromthe
corner section in order to pull back the displaceable tongue. One panel
could than be angled up 20 while the othgf panel is still on the sub floor.
O course the panels could al so be disconnected in the traditional way by
angling up or displacenent along the joint. The short edges could al so be
di Sﬁognectfd iLﬂlmgtOHr@pb@@&@bhgpé&@ga& ip&et@famgi sucfalt batwiickh coul d be
pushed 25 further alo e i,nt t nl tlon The invention
conpri ses accord’ﬁ g&x Edln éﬂ ﬁ %afgﬁﬁéns?aﬁﬁlng f1oor panels
with long and shalrt JeSdg:eshegxt ovi:dem)smtltw albm:kqmgm-ygct ef ©re shershort edges

conprising a di sg%@g%Qhetﬁé)@ggslétar@n@aﬁ%efﬁt anfidsStuBOeifoboor panel and

a tongue groove in an adjacent edge of
5 with their short edges allgned in essentially the same

plane.

The invention provides according to a fourth aspect a
method to install floor panels with a mechanical angling
locking system at long edges and a mechanical locking

10 system at short edges comprising a tongue groove and a
displaceable tongue whereby the said displaceable tongue
and tongue groove each comprises protrusions and cavities
configured such that adjacent short edges can obtain a

~ vertically unlocked position where the protrusions of one

15 of the adjacent short edges match the cavities of the
other adjacent short edge and a vertically locked position
where some of the protrusions of respectively adjacent
éhort edges vertically overlap each other wherein the

method comprises the step of:

20 s connecting the long edges of a second and a new
panel in a second row to a long edge of a first
panel in a first row with angling and positioning
the second and the new panel in essentially the same
plane and with their édjacent short edges in

25 contact,

» displacing the displacéable tongue along the
adjacent short edges to a position where some of the
protrusions, of respectively adjacent short edge,
overlap each other to lock the adjacent short edges

30 vertically.



20 simlar second fl oor panel for connecting the short edges vertically.
The tongue and the groove each conprises protrusions and cavities
configured such that the short edges can obtain a vertically unl ocked
position where the 5 protrusions of on of the adjacent short edges match
the cavities in the other of the adjacent short edges and a vertically

| ocked position where sone of the protrusions, of respectively adjacent
short edges, overlap each other vertically, wherein the nethod conprises
the steps of: 10 applying a pressure force at an edge of the displ aceable
tongue in vertically |ocked position, displacing the displaceable tongue
to the vertically unl ocked position, separating the short edges
from each other by angling 15upward one of the panels along its |ong edge.
This sixth aspect offers the advantage tHat the short edge of the new panel
could be unlocked in a very sinple way and it is not necessary to grab an
edge of the tongue in 20 order to pull it out. The displaceabl e tongue
coul d be designed such that it is always in an unlocked position when an
edge neets the |long edge of an installed panel in an adjacent previously
installed row. Treroretsigatscand dabetissedn tiengnkdede pawkd $ecoifst £3ing a

di spl aceabl e t ongye,5; hhah 1hesks canshdankoeks: edgas.augrd igal |y and/ or
difficult or impossible to lock with angling. Such
5 installation problems could cccur for example around doors
or in panels with two different decorative layers on front
and rear faces which are intended to be used as a double
side panel where the end consumer could be given the
option to install the panels with the front side or the

10 rear side as a decorative floor surface.

The invention comprises according to a fifth aspect a
method to install floor panels with a mechanical locking
system at long edges comprising protrusions and cavities
and a mechanical locking system at short edges comprising

15 a displaceable locking element allowing horizontal
snapping of short edges whereby said long edges can obtain
a vertically and/or horizontally unlocked positionfwhere
the protrusions of one long edge match the cavities in
another adjacent long edge and a vertically and/or

20 horizontally locked position where some of the
protrusions, of respective long edge, overlap each other
vertically and/or horizontally wherein the method

comprises the step of:

e locking, at least partially vertically and
25 horizontally, the long edge of a first panel in a
first row to a long edge of a second panel in a

second row,

*» connecting the long edge of a new panel in the second
row to the first panel in the first row by bringing

30 . the upper parts of the adjacent long edges in contact



horizontally. 21 each other along an edge of a floor panel with a rotating
tool having an axis of rotation. The nmethod conprises the step of: a)
Bringing an edge of the floor panel in contact with the 5 tool. b)

Di splacing the edge of the panel in relation to the tool essentially
parallel with the axis of rotation. This production nmethod nmakes it
possi bl e to produce protrusions and cavities in a very rational way and
with 10 high precision. A short edge of panel could for exanple be noved in
the traditional way in the production line and there is no need to stop the
panel or to nove a tool in order to formthe protrusions and cavities.
Several tool configurations could be used such as a screw 15 cutter or a

| arge rotating tool with cutting teethes hocated on only a limted section
of the outer tool part. A displaceable td gue, which is suitable to use in
thin floor panels or to |l ock panel edges both vertically and horizontally,

is generally nore difficul a fi i c Nt 8" QM€ Jhan a
conventional tongue ﬁﬁ%fgs%H%nfgnéﬁ%ng %%g%rggﬁﬁbgg%eﬁg%cugﬁ?Py to the
joint and a frictionteorfieet el stuse@dosiFRPeMITEnaP™e [%éxHEt e or

di spl aceabl e t ongues,asigugenes alel ynalneq snsent et dsht gare1dbsPtiagenent

groove, which is located ipn a plane extending 25 over. the upper part of a
| ocki ng el enent of aE§?}P5Qe%&@ﬁ 29 eﬁt%gﬁ | © ‘%ﬁ%né“%fg é%%m%nd net hods
to fix a di spfaceabl endrenguoeo tap adip@ovestamg adde 9di thxblsecémt t he type of

panel s described aboyg,.; 22

The long edges of the new and the first panel could be
locked vertically and horizontally by a vertical or
horizontal motion followed by a displacement along the

10 long edge joint. Such locking could be made without any
vertical or horizontal snapping. The snapping of the shoxt
edges could be made with low snapping resistance if a
mechanical snapping system with a displaceable locking
element is used. Conventional one-piece snap systems could

15 of course also be used.

7 The short edges comprising a displaceable tongue could be
disconnected with a hooked shaped tool, which could be
insarted from the corner section in order to pull back the
displaceable tongue. One panel could than be angled up

20 while the other panel is still on the sub floor. Of course
the panels could alsc be disconnected in the traditional

way by angling up or displacement along the joint.

The short edges could alsc be disconnected if the
displaceable tongue is formed such that it could be pushed

25 further along the joint to an unlocked position.

The invention comprises according to a sixth aspect a

method of uninstalling floor panels with long and short
.edges provided with a locking system on the short edges
comprising a displaceable tongue at one edge of é first

30 floor panel and a tongue groove in an adjacent edge of a



To solve this problem the invention conprises according to a seventh
aspect a nethod to connect a displaceable tongue to a displacenent groove.
The net hod conprises the steps of 51. Separating a displaceabl e tongue
froma tongue bl ank that conprises several displaceable tongues. 2.
Connecting the displaceable tongue into a displacenent groove of a panel
edge by inserting the tongue sideways along the joint 10 The cost structure
and production capacity and flexibility to produce and fix a preferably

di spl aceabl e tongue to an edge of a panel could be inproved considerably if
tongues could be provided in tongue bl anks that conprises nmultiple rows of
tongues. Such a tongue bl ank could be used in the 15 descri bed enbodi ments
but also in known | ocking systens for exanple in systens described in
figures 1 - 3. The invention conprises adtording to a ninth aspect a tongue
bl ank conprising several displaceable tongues arranged in several roms W th
at least two tongues in each row. 20Locking of thin floorings could be

i nproved if the SdPsiRTacBEMI% oMy Fa fs™ 4t C‘f"é‘?ﬂ‘lﬁg goPt FIsHE pPEter abI y a
m ddl e portion, vaktirdipperrm@ndotgiseand omagtosuer tadesoifatselsock i nto an

adj acent groove.. ol .l Ague.OULY be.ugerld nytheudeserd begs enbodi rent s

but also in kno In systens described in
figures la and zég¢héﬂpn¢€ﬁﬂpoﬁ‘Gﬁﬁﬁ?#%@@uakﬁﬁﬁélﬁﬁ”ﬁéoﬁ‘F@ﬁ?huﬁkpect a

5 protrusions of on of the adjacent short edges match the
cavities in the other of the adjacent short edges and a
vertically locked position where some of the protrusions,
of respectively adjacent short edges, overlap each other

vertically, wherein the method comprises the steps of:

10 s applying a pressure force at an edge of the

displaceable tongue in vertically locked position,

. displacing the displaceable tongue to the vertically

unlocked position,

e separating the short edges from each other by angling

15 upward one of the panels along its long edge.

This sixth aspect offers the advantage that the short edge
of the new panel could be unlocked in a very simple way
and it is not necessary to grab an edge of the tongue in

20 order to pull it out. The displaceable tongue could be
designed such that it 4s always in an unlocked position
when an edge meets the long edge of an installed panel in
an adjacent previously installed row. The method could be
used to unlock panels comprising a displaceable tongue

25 that locks and unlocks edges vertically and/or

horizontally.

The invention comprises according to a seventh aspect =z

method to produce protrusions and cavities located after



tongue adapted for being received in a sidewardly open groove of a floor
panel wherein the tongue is of an 23 elongated shape, and configured such
that it, when received in the groove, is displaceable in a plane
substantially parallel with a main plane of the floor panel and wherein the
tongue has a bevelled or rounded 5 edge part and a mddl e section with
upper and | ower contact surfaces that are adapted to |lock into an adjacent
groove and prevent vertical displacenent of the adjacent edges. Locking
systens that conprise a displaceable tongue or 10 | ocking elenent that is
di spl aced along the joint with a side push applied at a edge of the

di spl aceabl e tongue by for exanple a | ong side tongue of a panel in a new
row, .according to the described enbodi ne }s or the known | ocking systens
described in figures I c and 3c, create af 15 upward pressure force during
angling of the long side tongue that could lift the corner section at the

edge of the disp e i n ene I Ver. IThij d be
avoided if the é%%% gﬁggp%%?gfgglgialsgq}%ggéfﬁkﬁglrﬁ%jﬁgnh§§¥g§$tongue are
adapt ed to reduceoeravizgl af raxéei oh 1202 ocethe Mefhad coFPERISSd¥uri ng

angling. The invanrbi & conprises according to an el eventh aspect a tongue
adapted for being received in a sidewardly open groove of a floor panel

wherein that tongue.is,.: | an e d.confd u that it,
when 25 receiveggiﬁr% %ﬁ%r%@&%?gigé ?gpﬁggga%T%ﬁéﬁgHgﬂ?%EEﬁgfﬁtEﬂ%en a side

pressure is appli®d-on an edge part of said tongue and wherein the edge
part has an essentially bevelled edge that is intended to reduce verti cal
friction during Ho0képigrcing the edge of the panel in relation to the

tool essentially parallel with the axis of rotation.

This production method makes it possible to produce
protrusions and cavities in a very rational way and with
10 high precisioﬂ. .\ short edge of panel could for example be
moved in the traditional way in the production line and
there is no need to stop the panel or to move a tool in

order to form the protrusions and cavities.

Several tool configurations could be used such as a screw
15 cutter or a large rotating tool with cutting teethes

located on only a limited section of the outer tool part.

A displaceable tongue, which is suitable to use in thin
floor panels or to lock panel edges both vertically'and
horizontally, is generally more difficult to fix to a

20 displacement groove than a conventional tongue where the
tongue is inserted perpendicularly to the joint and a
friction connection is used. Conventional flexibkble or
displaceable tongueé are generally alsoc inserted into a
displacement groove, which is located in a plane extending

25 over the upper part of a locking element of a stri?. Such
conventional locking systems and methods to f£ix a
displaceéble tongue to a groove are not suitable for the

typé of panels described above.
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24  The invention conprises according to a twelfth aspect an equi pnent to

produce a | ocking system conprising a separate part

of a panel. The equi pnent conprises a doubl e-end tenoner with several
cutting tools, an inserting device with a pusher adapted to inserts the

separate part into the panel edge, a transportation device adapted to

di spl ace a pane

relative the cutting tools and the inserting device,

inserted into an edge

5

and a

control system The inserting device is integrated with the double 10 end
tenoner as one production unit and the pusher and the transportation device

are connected to the sane control

devi ce and the pusher. Al references to "a/an/the (el enent, device,
conponent, 15 neans, step, etc)" are to be interpreted openly as referring
to at | east one instance of said el enment?2 device, conponent, neans, step,
etc., unless explicitly stated otherw se. Al nost all enbodinents are
described with separate 20 tongues on the strip panel conprising the
| ocki ng strip andTe¢ eeliveciiisgretdeBnt thendnvencles ¢IPrasifacenrerddges

systemthat controls the transportation

horizontal Iy, mai,n} Ysdv@nf4 Cé%ﬁe&@ ShEphdd Yot Bshrdescd ipbpibeabne separate

tongue could be located in_t

edge of the groove n

el
| ocki ng groove {RAFUS GOpRrHEBSETE SRt HIKE - | KRy 81 7Bt >°Bri'e
Descri ption of tsheprefwi ngs Figs la-dillustrate prior art |ocking system
Fi gs 2a-cshow enbodi nents of prior art | ocking

5

10

15

20

25 °

1. Separating a displaceable tongue from a tongue blank

that comprises several displaceable tongues.

2. Connecting the displaceable tongue into a displacement
groove of a panel edge by inserting the tongue sideways

along the joint

The cost structure and production capacity and flexibility
to produce and £ix a preferably displaceable tongue to an
edge of a panel could be improved considerably if tongueé
could be provided in tongue blanks that comprises multiple
rows of tongues. Such a tongue blank could be used in the
described embodiments but also in known locking systems
for example in systems described in figures 1 - 3. The
invention comprises according to a ninth aspect a tongue
blank comprising several displaceable tongues arranged in

several rows with at least two tongues in each row.

Locking of thin floorings could be improved if the
displaceable tongue has at least a portion, preferably a
middle portion, with upper and lower contact surfaces that
lock into an adjacent groove. Such a tongue could be used
in the described embodiments but also in known lecking
systems for example in systems described in figures la and

2c

The invention comprises according to a tenth aspect a
tongue adapted for being received in a sidewardly open

groove of a floor panel wherein the tongue is of an

cQ ria{ng t he



systens. 25 Figs 3a-cshow enbodi nents of prior art |ocking systens. Figs
4a-cshow a | ocki ng system according to a basic enbodi nent of the invention.
5Fi gs 5a-cshow |l ocking with side push of a displaceable tongue. Fig 6

a- hshow i n several steps |ocking of short edges. Fig 7a-dshow | ocki ng of
four panels according to 10one aspect of the invention Fig 8a-fshow cross
sections of panels during installation. Fig 9a-4show | ocking systens forned
i n one piece

23

elongated shape, and configured such that it, when
received in the groove, is displaceable in a plane
substantially parallel with a main plane of the floor
panel and wherein the tongue has a bevelled or rounded

5 edge part and a middle section with upper and lower
contact surfaces that are adapted to lock into an adjacent
groove and prevent vertical displacement of the adjacent

edges.

i Locking systems that comprise a displaceable tongue or

| 10 locking element that is displaced along the joint with a
side push applied at a edge of the displaceable tongue by
for example a long side tongue of a panel in a new row,
according to the described embodiments or the known
locking systems described in figures lc and 3¢, create an

15 ‘upward pressure force during angling of the long side
tongue that could lift the corner section at the edge of
the displaceable tongue in an uncontrelled way. This could
be avoided if the edge and preferably also the tip of the
long side tongue are adapted to reduce vertical friction

20 forces that are created during angling.

The invention comprises according to an eleventh aspect a
tongue adapted for being received in a sidewardly open
groove of a floor panel wherein that tongue is of an
elongated shape, and configured such that it, when

25 received in the groove, is displaceable along the joint
when a side pressure is applied on an edge part of said
tongue énd wherein the edge part has an essentially
bevelled edge that is intended to reduce vertical friction

during locking.
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with the panel. 15Fig 10a-cshow installation of panels with a one piece

| ocki ng system conbined with a displacenent of panels during locking. Fig
Ila-c 20Fi g 12e-f Fig 13a-f show an alternative installation nethod based
on connection in angled position. show a | ocking systemon |ong edges nade
in one piece wwth the panel show a nethod to | ock panels with displacenent
of long edges and snappi ng of short edges. 26 Fig 15a-eshow how panels
with protrusions on long and short edges could be | ocked. show a one piece
| ocki ng system which could be connected with a vertical and/or horizontal
di spl ac?arrent.. show a nmethod to produce protrusions according to a cutter
principle.

24

" The invention comprises according to a twelfth aspect an
equipment to produce a locking system comprising a
separate part inserted into an edge of a panel. The
equipment comprises a double-end tenoner with several

5 cutting tools, an inserting device with a pusher adapted
to inserts the separate part intoc the panel edge, a
transportation device adapted to displace a panel relative
‘the cutting tools and the inserting device, and a control
system. The inserting device is integrated with the double

10 end tenoner as one production unit and the pusher and the
transportation device are connected to the same control
system that controls the transportation device and the

pusher.

All referances to "a/an/the [element, device, component,
15 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

stated otherwise.

Almost all embodiments are described with separate
20 tongﬁes on the strip panel comprising the locking strip
and the locking element that locks the adjacent edges
horizontally, mainly in order to simplify the description.
The separate tongue could be located in the edge of the
groove panel comprising the locking groove that cooperates

25 with the locking element.

Brief Description of the Drawings

Figs la-d illustrate prior art locking system

Figs Za-c show embodiments of prior art locking

systems.



show a nmethod to produce protrusions with a sawbl ade principle. show a

met hod to produce protrusions according to a screw cutter principle. show
an exanple of a screw cutter tool. show how protrusions could be formed in
a wood flooring and form ng of protrusions with a specially designed saw
bl ade. Fig 22a-fshow an equi pnment to connect a separate part to a panel
edge. Fig 23a -eshow a nethod to connect a separate part 20to an edge by
insertion along the joint and a tong bl ank conprising several tongues. Fig
24a- cshow enbodi nents of | ocking systens. Fig 25a-dshow enbodi nents of

di spl aceabl e 25t ongues. 27

25
Figs 3a-c show embodiments of prior art locking
systems.
Figs 4a-c show a locking system according to a

basic embodiment of the invention.

5 Figs ba-c¢ show locking with side push of a

displaceable tongue.

Fig 6 a-h show in several steps locking of short
edges.
3 Fig 7a-d show locking of four panels according to
|
| 10 one aspect of the invention
Fig 8a-f show cross sections of panels during
installation.
Fig %9a-d show locking syétems formed in one piece

with the panel.

15 Fig 10a-c show installation of panels with a one
piece locking system combined with a

displacement of panels during locking.

Fig lla-c show an alternative installation method

hased on connection in angled position.

20 Fig 1l2e-f show a locking system on long edges made

in one piece with the panel

Fig 13a-f show a method to lock panels with

displacement of long edges and snapping

of short edges.

.25 Fié l4a~e " show locking of several panels

comprising protrusions on long edges.



Fig 26a -e show wedge formed tongue protrusions and | ocking systens with
vertically extendi ng snappi ng hooks. Fig 27a-fshow enbodi nents of

systens with 5vertically offset grooves.
the side push is replaced by a snapping along the joint.
enbodi mnents where the side push is replaced by a turning action.
30a- dshow enbodi nents of a displ aceabl e tongue,
edges vertically (D1) and horizontally (D2).

Fig 33a -c

10

15

20

25

Fig

Fig

Fig

Fig

Fig

Fig

Fig

Fig

Fig

Fig

Fig

l5a-e

lea-c

17a-e

18a-e

1%a-e

20a-d

2la-c

22a-f

23a-e

24a-c

25a-d

26

show how panels with protrusions on long

and short edges could be locked.

show a one piece locking system, which
could be connected with a vertical

and/or horizontal displacement.

show a method to produce protrusions

according to a cutter principle.

show a method to produce protrusions

with a sawblade principle.

show a method to produce protrusions

according to a screw cutter principle.
show an example of a screw cutter tool.

show how protrusions could be formed in
a wood flooring and forming of
protrusions with a specially designed

saw blade.

show an equipment to connect a separate

part to a panel edge.

show a method to connect a separate part
to an edge by insertion along the joint
and a tong blank comprising several

tongues.

show embodiments of locking systems..

show embodiments of displaceable

tongues.

| ocki ng

Fi g 28a- eshow enbodi nents where
Fig 29a- eshow
10Fi g
whi ch | ocks the adjacent
15 20 Fig 3la -e Fig 32a -d



show enbodi nents of a di spl aceabl e tongue, which | ocks the adjacent edges
vertically and horizontally. show enbodi nents of a displaceabl e tongue,

whi ch | ocks the adjacent edges vertically and horizontally. show

enbodi ments where a. di spl aceabl e tongue | ocks in a groove on an outer part
of a locking strip. Fig 34a-dshow a production nethod to form undercut
grooves. Fig 35a-cshow alternative production nethods to 25form under cut
grooves. 28 Fig 36a -dshow a nethod to connect a separate part into an
edge with insertion along the joint Fig 37a-cshow connection of a separate
part. 5Fi g 38a-cshow connection of |ocking systens conprising a separate
flexible part. Fig 39a-dshow connection of a separate part with

27

Fig Z6a-e . show wedge formed tongue protrusions and
locking systems with vertically

extending snapping hooks.

Fig 27a-f show embodiments of locking systems with
5 vertically offset grooves.
Fig 28a-e show embodiments where the side push is

replaced by a snapping along the joint.

Fig 2%a-e show embodiments where the side push is

replaced by a turning action.

10 Fig 30a-d show embodiments of a displaceable
' tongue, which locks the adjacent edges

vertically (Dl).and horizontally (D2).

Fig 3la-e - show embodiments of a displaceable
: tongue, which locks the adjacent edges
i 15 vertically and horizontally.
: Fig 32a-d show embodiments of a displaceakble

tongue, which locks the adjacent edges

vertically and horizontally.

Fig 33a-c show embodiments where a.displaceable
20 tongue locks in & groove on an outer

part of a locking strip.

Fig 34a-d - show a production method to form

undercut grooves.

Fig 35a-c show alternative production methods to

25 form undercut grooves.
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vertical feeding of tongue blanks. Fig 40a-dshow connection of a separate
part with 10turning.. Fig 4la-eshow alternative nmethods to connect a
separate part into an edge. Fig 42a-bshow how a di spl aceabl e tongue coul d
be formed by punching. 15Fi g 43a-gshow how principles of the invention
could be used in prior art locking systens. Fig 44a -dshow how an edge part
of a displ aceabl e tongue could be formed in order
to 20reduce friction during |ocking. Fig 45a-dshow an enbodinent with a

fl exi bl e edge section. 29 Fig 47a-cshow how cavities could be used to

28

Fig 36a-d show a method to connect a separate part

into an edge with insertion along the

joint
Fig 37a-c show connection of a separate part.
5 Fig 38a-c show connection of locking systems

comprising a separate flexible part.

Fig 39%a-d show connection of a separate part with

vertical feeding of tongue blanks.

Fig 40a-d show connection of a separate part with
10 turning.
Fig 4la-e show alternative methods to connect a

separate part intc an edge.

Fig 42a-b show how a displaceable tongue could be
formed by punching.

15 Fig 43a-g show how principles of the invention

could be used in prior art locking

systems.
Fig 44a-d show how an edge part of a displaceable
tongue could be formed in order to
20 _ reduce friction during locking.
Fig 45a-d show an embodiment with a flexible edge
section.
Fig 46a-b show an embodiment with a cavity formed

in a locking strip, which could be used
25 ' to displace a tongue into an adjacent

groove.



inprove prior art |locking systems. 30 Fig 48a-hshow several enbodi nents of
fl exi ble and di spl aceabl e tongues. Fi g 49a-bshow a nethod to connect
separate parts to an edge with two pushers. 5Fi g 50a-gshow an enbodi nment

wi th displaceable parts that are displaced to a correct position
automatically during | ocking. Fig 5la -eshow unl ocking of a | ocking system
W th a di spl aceabl e tongue and | ocking with a 10di spl aceabl e

t ongue conprising only one protrusion. Description of Enbodi ments of the

I nvention Figure 4a shows one enbodi nent of panels with a vertical push
fol ding | ocking system according to the invention. 15 The short edges 4a
and 4b conprise a displaceable tongue

29

Fig 47a-c show how cavities could be used to

improve prior art locking systems.



30 connected to a displacenent groove 40 in one edge cooperating with a
tongue groove 20 in an adjacent edge for vertical |ocking of the edges. The
di spl aceabl e tongue 30 and t he tongue groove 20 conprise protrusions 3la,
31b 20 and cavities 33a, 33b. The protrusions 3la on the ,displaceable
tongue extend horizontally beyond the vertical plane VP and the upper part
of the edge. The short edges conprises furthernore a |ocking strip 6 with a
| ocking el enent 8 in one edge that cooperates with a 25 | ocking groove in
an adj acent edge for horizontal |ocking of the edges. The panels are
installed as follows. A first panel 1" in a first row Rl is connected to a
second 1 panel in a second row R2. A new panel |' is noved with its |ong
edge 5a towards the | ong edge 5b of first panel 1"at 30 a normal
installation angle of about 25-30'degree® 31 pressed to the adjacent edge
and connected with its long edge 5a to the | ong edge 5b of the first panel
with angling. This angling action also connects the short edge 4b of the
new pane |' with Fiwe48hort edgeshba ofvarkd emvvate® spahefleribimentdo| d panel
|" could be l'ocked horizontal |l yytp:t8e3krishgpanel 1 with a combined
vertical and turning notion along the vertical plane VP and with a contact
bet ween the top edges.of the second panel .1 a e .. The upper
t ongue protrusiongl %gaVﬁll duf%ﬁg id“%%ﬁ?i%ﬁqggégﬁi?%%% q%hgéﬁgxities 33b
on the tongue groove 20. The edgesndedge4lith evenpidhiessst age not | ocked
vertically and coul d be angl ed up again. The displ aceabl e tongue 30 has an
edge sectionsw t hriy poessi ng edgew32n exxpodikrat witte dieppoedgle 5b of a
second panel 1. The 15 pressin e u i | ong t he
short edge 4a joint when the ngﬁﬁﬁg 2%1 %E%Qgggg% ggé?g%ﬁgfgglaying flat
on the sub floor. The di spl aceatsisétiohgueont-icghly deley JFFatt essential ly
parallel to the short edge 4a such that the upper tongue protrusions 3la
overlap the 20 | omer stengue grohee prniiakisy ofs a3ldrkand sywitsmowie appi ng

| ‘ a displaceable tongue and locking with a &

i0 displaceable tongue comprising only one

protrusion.

Description of Embodiments of the Invention

Figure 4a shows one embodiment of panels with a vertical
push folding locking system according to the invention.

15 The short edges 4a and 4b comprise a displaceable tongue
30 connected to a displacement groove 40 in one edge
cooperating with a tongue groove 20 in an adjacent edge
for vertical locking of the edges. The displaceable tongue
30 and the tongue groove 20 comprise protrusions 3la, 31b

20 and cavities 33a, 33b. The protrusions 3la on the
displaceable tongue extend horizontally beyond the
vertical plane VP and the upper part of the edge. The
short edges comprises furthermore a locking strip 6 with a
locking element 8 in one edge that cooperates with a

25 locking groove in an adjacent edge for horizontal locking
of the edges. The panels are installed as follows. A first
panel 1’' in a first row Rl is connected to a second 1
panel in a second row R2. A new panel 1’ is moved with its
long edge 5a towards the long edge 5b of first panel 177at

30 a normai installation angle of about 25-3C. degrees,



| ocks the adjacent short edges 4a, 4b vertically. The pressure forces are
parallel to the joint and the risk for edge separation during locking is
el im nated. The whol e pressing force could be used to |lock the panels in
the 25 sane plane even if the edges are sonmewhat warped before
installation. The | ocking systemis especially suitable to | ock wood
flooring with sharp edges (w thout bevels). The protrusions and cavities
could be forned in several ways. A saw bl ade principle could be used where
preferably 30 several saw bl ades formthe protrusions and cavities. A _
cutter principle could al so be used where several cutters, 32 one for each
cavity, are used. A very efficient nethod is the screw cutter principle.
Protrusi ons and cavities could be produc g in a very cost efficient way in
a continuous production line and with hig accuracy especially if the 5
panel position is synchroni zed accurately with the tool position and the
tool rotation sp a I 0 i t | ocat ed on
only alimted sp %f’%aral\ %’f E?%eardg%?&el{rytgggg Anéi\thcgrghoe%Il%& Qh €§ [}Z@g to form

t he cavities andegseob? usi 8hs.looFhedaensp sthar%lqsésé?neﬂoweth ting or

pﬁnchi nﬂ g\l ! lrreérllfﬁdiﬁg cauhd m§8§@¢&esaraa@eLy%ﬁecta QRITBh oA iefaas Fi gure 4b
shows the displ acea tangue ed posi een fr above
The tongue prot I’ﬂ%lg gh%fﬁ FHEC %)ca“[ g &éerts’l 8a1flep ovear {}hghegrsggerégncaw ties
33b. Figure 4% Ilfgarehows Thhefdlgckeanklpdsi ¢idn hhekpciediavaynymldgste e P has

di spl aced the disp egﬁﬁ%snémgu@t@% %uﬁ&ﬁehaﬁremgaim@um%gr oove

protrusions 3la, 31b overlap each other, The | ocking systemcoul d be
formed with onl yrGAE" fHERR Ui Re BkEanPEIRe VEnjife "aRY & K8 ta5tgue groove 31b
_and between the top edges of the second panel 1 and the new

panel 1. The upper tongue protrusions 3la will during

10 angling pass trough the cavities 33b on the tengue groove
20. The edges 4a, 4b are in this stage not locked
vertically and could be angled up again. The displaceable
tongue 30 has an edge section with a pressing edge 32
exposed at the long edge 5b of a second panel 1. The

15 pressiﬁg edge could be pushed sideways along the short
edge 4a joint when tﬁe new 1’ and the second panel 1.are
laying flat on the sub floor. The displaceable tongue 30
could be displaced essentially parallel to the short edge
4a such that the upper tongue protrusions 3la overlap the

20 lower tongue groove protrusions 31b and this overlapping
locks the adjacent short edges 4a, 4b vertically. The
pressure forces are parallel to the joint and the risk for
edge separation during locking is eliminated. The whole
pressing force could be used to lock the panels in the

25 same plane even 1f the edges are somewhat warped before
installation. The ldcking system is especially suitable to

lock wood flooring with sharp edges (without bevels).

The protrusions and cavities could be formed in several
ways. A saw blade principle could be used where preferably
30 several saw blades form the protrusions and cavities. A

cutter principle could also be used where several cutters,
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20 one cavity 33b on the tongue groove. It is however preferable that the
tongue and the tongue groove conprise several protrusions and cavities
which are preferably forned along the joint edge with essentially the sanme
i nternedi ate di stance between each other. The protrusions 25 should
preferably be essentially identical. The cavities should preferably al so be
essentially identical. They should be | arger than the protrusions and match
the internedi ate di stance of the protrusions. Fi gure 5a shows a
cross section of a |ocking system 30 according to the invention. The

di spl acenent groove 40 33 could be nade nmuch smaller than in the prior art
systens since no perpendicul ar displacenent is required. Sufficient |ocking
strength could for exanple be reached with a displacenent groove that has a
groove depth GD of 5 about 0,5 times the¥? | oor thickness FT or even snaller
and a tongue groove that has a groove depth GO of about 0,4 tines the
floor thickness FT or snaller. As a non-limting exanple it _could be

menti oned that Phe f¥ngae" \/ﬁaHfW'TWf)r”esleéra’bl";?réfo%ﬁﬁcb’é"%lﬁﬁﬁ?o% € nm This
means that the 1RewWddkeh @fttebeptiorgpr: .coubtkzeossanderatihans tdwmlfil oor

t hi ckness. The hICk ess . of the tongue |.d bou mes t he

fl oor thickens ve%ncgcr%nj]nl &r verKsch%no% (Ig;lngl%ttl w‘g‘? o oélqiitgm%:dgul d be

ment i oned t hat Phedltqtnguelﬂtnhl ed@e’%hmlehe@%blr?cﬁo?ﬁmcb@“é[béﬁtthf 5 mm This

makes the 15l O%ng pR¥St &R Y@@@m%Hl:&rﬁ.Q'e@ s&urggm i Bn fdn@Otoquanel s with a
t hi ckness of 5-

0 rrmvertlcallé/ % and hori onta]Sa (ch) A strong
| ocki ng has beeR°®HEPNERF WiPEhtWits pP HEe8BI F6n gl %ﬁa’fo RV a wi dth,
which is snall erodharith oontand eethécKoessed mal beYy fhaimitedm Enbodi nents
20 have al so been @f%dﬁfegnel oweratgbls%'a@feeémﬂtd 9IaPYe &k 8o tRp@ue groove

whi ch each have a ess than gure 5b shows the
di spl aceabl e toﬁgﬁéiaa’@ti?ﬁ éﬁduﬁ*ﬂ%!&éﬁ“ﬁos?’fﬁe&nm@é@@f PHn'aB%Ve. The tongue
protrusi ons [3lacateidgnos YsthcDhPClied RAsbEs Wdulacst eded evcpbeaidly over the
25 groove cavities, 33b. The{\_zl %ority of the protrusions are in this
enbodi ment pr ef 8F atft yOI"BEMTRAF and the internediate distance 34 neasured
fromcentre to centre is essentl ally the sane. A preferable distance is
about one to two Figws thebersdrhe Hf%‘?ég%bleslt%‘iﬁ‘be P8ckt A§ WS BERN 30
reached with prebsusioansediaicag sdiove Ntreenedigukepthistianee Glaabeut 10 mMm
Figure Sc shows thz?teldogléxegl a??l tolv%@ 1I‘:’%@ngrg‘ove cavities 33b. Figure 4c
15 shows the locked position when a.sideway pressure P has
displaced the displaceable tongue 30 such that the tongue

aﬁd groove protrusions 3la, 31lb overlap each other.

The locking system could be formed with only one

protrusion 3la on the tongue and the tongue groove 31k and

20 one cavity 33b on the tongue groove. It is however
preferable that the-tongue and the tongue groove comprise
several protrusions and cavities which are preferably
formed along the joint edge with essentially the same
intermediate distance between each other. The protrusions

25 should preferably be essentially identical. The cavities
should preferably also be essentially identical. They
should be larger than the protrusions and match the

intermediate distance of the protrusions.

Figure 5a shows a cross section of a locking system

30 according to the invention. The displacement groove 40



34 sideway pressure P, preferably applied on a protrudi ng edge section 32
of the displaceabl e tongue 32, has displaced the displaceabl e tongue 30

al ong the joint such that the tongue and groove protrusions 3la, 31b
overlap 5 each other. The displacenent should preferably be about the sane.
as the length of the protrusion 35. Strong | ocking has been reached with
protrusions having a Il ength of about 4 mm The displaceable tongue 30 coul d
preferably be connected to the displacenent groove 40 in many ways 10 for
exanple with preferably a flexible friction connection 36, with wax or just
with friction between the tongue and the groove. The friction connection 36
is in the shown enbodinent formed as a flexible tap that creates a vertica
pressure agai nst the upper or lower part of the 15 di splacenment groove 40.
Such a friction connection gives the advéﬁtages that the displaceabl e
tongue 30 is fixed into the displacenment groove 40 in a reliable way, even
if the groove openhggbvaries dgr%@ggggo qﬁ}kon. Sueh f%k%tioqe%gnnection

al l ows that the dsplac8ReRt™E0u 20" EBnP1S BRET FEhS 5 STe det er ni ned

friction force. sinFegur @ebper8licghaw digpioipnest eigs regeikiedg of a section of

the short edges @GEoOrdifig10kitnde st AMRRLT Qb1 dAe SN RkEmEAI80fc2nB8W Panel
j'is in this enbodi nent. noved vertlcaII%Rtomards t he second panel 1 as

shown in figures'$8- & IPREEFFPENFROVEr RFUSFOITs I5IR TEERR" tFre®Lavi ti es
33b, they aresofdimet 4,5 réhad ithe fipdrhehrkoeve HIY ot reisinonsaBEr amdl | ocat ed

na plane under, the g g,gxgveortggwasogsé%o% FUrhes ver thGal grpvenent il |

bring the tongue pro ion 3la in th roove caV|té%33b and of course al so
the groove 30 prigfeasiionfBaey ithickessoRjuy 683 ey - 3302 PPRUYELLERIf show
the position whedkahpee panedsidl pel medtavgedadat viete komdley width T™W

preferably could be about 5-6 mm. This means that the
10 width of the'tongue_could be smaller than the floor
thickness. The thickness of the tongue TT could be about
0,2 times the floor thickens or even smaller. As a non-
limiting example it could be mentioned that the tongue
" thickness preferably could be about 1,5 mm. This makes the
15 | locking system very suitable to lock thin floor panels '
with a thickness of 5-10 mm vertically (D1) and _
horizontally (D2}. A strong locking has been obtained with
displaceable tongues that have a width, which is smaller
than 5 mm and a thickness smaller than 1 mm. Embodiments
20 have also been produced with a displacement groove and a

tongue groove which each have a depth of less than 2 mm.

Figure 5b shows the displaceable tongue 30 in an unlocked
position seen from above. The tongue protrusions 3la are
in such unlocked position located vertically over the
25 groove cavities 33b. The majority of the protrusions are
in this embodiment preferably identical énd the
intermediate distance 34 measured from centre to centre is
essentially the same. A preferable distance is about one
to two times the floor thickness. Strong locking has been
30 reached with protrusions having an intermediate distance

of about 10 mm. Figure 5c¢ shows the locked position when a



35 connected and are laying flat in the same plane on the sub floor.
Figures 6g-h show finally the vertically | ocked position where the
protrusions 3la, 31b overlap each other due to the displacenent of the

di spl aceabl e tongue 30 5 along the joint edge. This installation nethod
and | ocking systemis further explained in figures 7a-7d. Figure 7a shows
how t he pressing edge 32 could be displaced along the joint by a side
pressure P caused by a | ong edge tongue 10 during 10 angling of the |ong
edges 5a when a new row is installed. The displacement is in an initial
step mainly caused by a |inear displacement of the long edge tongue 10
until the upper part of the |ong edges 5a, 5b are close to each other,
preferably in contact. Figure 7b shows the | ocked 15 position with the

di spl aceabl e tongue 30 is in its final l¥cked position. The final |ocking
is acconplished with a turning action, which displaces the tip of the
tongue 10 and the displaceable tongue 30 further into the tongue groove 9
of the |ong si déideitfe. PTRSSUTEORK TG IR L AnRP EBA 2 GoBF AL VALY bet ween f or

te_xarrp:c etg, Ot5 - ngﬁogeicﬁg&] ngoef dHai ekdassellcdependi Bg, arast he shape of the
ipo e tongue and_t he pressi dge 32., The | i l apgnt 8 and
the | ocking grogﬁép]flfegr%heg3ﬁg’?%ﬁﬁe§{}?ene°€gﬁ‘f%§to ag?r}gngﬁfgr%’qﬁg' or part of

thi s angling andhai sjpleatensrt a8d grooTher2srisgivgac3 B0 kP @VESHP edge 5a

coul d during st hi.g.f ifak.! 06k AYslEBn&H e ahEn 1A EH@ﬁﬁﬂﬁ.%eﬂe BEESSUr € agai nst
t he pressing ed%g?SZ and the short edq?s da, 4D, e %%cked firmy

coyl_d
agai nst each ot fanet R Wer LPReh of the Protrusicn 5. Stro
locking has been reached with protrusions having a length

of about 4 mm. The displaceable tongue 30 could preferably
be connected to the displacement groove 40 in many ways

10 for example with preferably a flexible frictipn connection
36, with wax or just with friction between the tongue and
the groove. The friction connection 36 is in the shown
embodiment formed as a flexible tap that creates a
vertical pressure against the upper ox lower part of the

15 displacement groove 40. Such a friction connection gives
the advantages that the displaceable tongue 30 is fixed
into the displacement groove 40 in a reliable way, even if
the groove opening varies during production. Such friction
connection allows that the displacement could be

20 accomplished with a pre determined friction force.

Figure 6a-6h show in four steps locking of a section of‘
the short edges according to the invention. A short edgé
of a new panel 1’is in this embodiment moved vertically
towards the second panel 1 as shoﬁn in figures 6a-b. The

25 tongue protrusions 3la match the cavities 33b, they are
offset in relation to the groove protrusions 31lb and
located in a plane under the groove protrusions 31b.
Further vertical movement will bring the tongue protrusion
3la in the groove cavity 33b and of course also the groove

30 protrusion 31b in the tongue cavity 33a. Figures fe-f show

the position when the panels 1, 1’ have been vertically



direction. Figure 7c shows the position of the second 1 30 and the new

panels |' before their short edges 4a, 4b are | ocked vertically and figure
7d show the | ocked position 36 when the tongue 10 of a third panel |a has
di spl aced the displaceable tongue 30 to its final |ocked position. It is

obvi ous that the tongue could be displaced with a pressure P against the
pressing edge 32, which is applied 5 by the installer during installation,
with for exanple a tool and not by the angling of the third panel. It is

al so obvious that displaceable tongues 30 could be connected to an edge of
a panel during installation. Figures 8a-8b show | ocking of a floorboard,
which in this 10 case is a wood flooring, and | ocking according to the
vertical push folding principle. The dis?%aceable tongue 30 is in this
enbodi nent fixed to the floorboard such it ends approximately at the
upper edge of the tongue side 10 of one | ong edge 5a and protrudes with its

pressing 15 ext e&%g&e%zaﬁ?c‘i’yé}%dléﬁg%i@{ :.|n0£‘19e edge Phnkhen an@Oo¥&, side 9.
This is shown in figures 8a, Sc and . third panel |a,_ as shown in

figure 8e, is comfeEt &dFHFeh %n@l?‘ﬁ’@’ Fb“atlﬁé( E%aﬁdtb%ﬁ‘}éyl %HE%i ts tongue 10
presses against gdietpsesaenyg whdgpradzueiotheld) spbaceahlae tangovendd. Figure

8f 20 shows howc%uhhe tqcn%uglsfﬂtahg?gﬁiglfa&eedd wWith ang; 0 tobg S. edge sections

Esl spaced fromihe T nner | ong edge groove the first pane
1" and the otﬁeﬁﬂedgeﬂ5909+@med§ﬁe pressing edge 32, in contact with the

tip of the tongue 10 of the third panel la. This installation 25 principle
all ows that, depermdifgnenalaibnitddbdpasi tbckimf sydeerdiispfaeeabl e t ongue,

the floor could he, éﬁetda# ﬁlg ?epo}ah di recli-ons, éhm"é BotNEnd ONg edge tongue

part on the strip or wt edge strip under the tongue. It could be
mentioned that @rgespraceaent? 6pukbégt disrgaced aigpg the joint by a

side pressure P caused by a long edge tongue 10 during
10  angling of the long edges 5a when a new row is installed.
The displacement ié in an initial step mainly caused by a
linear diéplacement of the long edge tongue 10 until the
upper part of the long edges 5a, 5b are close to each
othér, preferably in contact. Figure 7b shows the locked
15 position with the displaceable tongue.30 is in its final
locked position. The final locking is accomplished with a
turning‘actidn, which displaces the tip of the tongue 10
and the displaceable tongue 30 further into the tongue
groove 9 of the long side edge. This locking distance LD
20 coﬁld.vary between for example 0,05 - 0,15 times floor
thickness FT depending on the shape of the tip of the
tongue 10 and the p£essing edge 32. The locking eiement 8
and the locking groove 14 are generally in contact during
the major part of this angling and displacement step. The
25 tongue 10 on a long edge 5a could during this final
locking step create a substantial pressure against the
pressing edge 32 and the short edges 4a, 4b could be
locked firmly against. each other in the vertical
direction. Figure 7c¢ shows the position of the second 1
30  and the new panels 1’ before their short edges 4z, 4b are

locked vertically and figure 7d show the locked position



30 could results in a very strong | ocking. 37 Fi gures 9a-9d shows an
enbodi nent according to the first aspect of the invention where the
vertical locking of the short edges is obtained by a displacenent of the
panel s along the short edges. The protrusions on the tongue and 5 on the
tongue groove 3la, 31b and the cavities 33a, 33b could be made in one piece
with the panel core or of a separate material that is connected to the |
panel . Figure 9d shows an enbodi nent where the strip 6 and its | ocking

el enent 8 conprise protrusions and cavities. Such an . 10 enbodi nent could
be used to sinplify production of the tongue protrusions 3la since a tool
could be used that could cut trough the strip 6 when the tongue protrusions
3la are formed. Figure 10a - c¢ shows installation of an enmbodi nent with 15
fixed and non-di spl aceabl e protrusi ons 33a, 31b. A short edge 4b of new
panel |' is connected, preferably with a vertical novenment, to an adjacent
short edge 4b of second panel in the sane row such that the protrusions 3la
passes the cavi thes G@htarmret hatoh Retfesantle IPokke 20 A16F Yoht al | y. The
short edges 4a, dbpaiRabhereattersodisplacednan 16ekat ippnitimneach ot her and
in a horizontally | ocked position along the adjacent edges such that the

| ong edges Sa,. 5@ %f 8@l dugned @l % dG e SR oShE aii8Bl adddngi @s sshown in
figure 10b and | ocked vertically and 25_hor|zontally‘mherebg t he
protrusi ons 31aPrSiHsyEridineacHcoPResinthe?Iongr dget Ba2PBhe%f two

panel s 1, |' sar eyt figy aabierccosnachetndalaatidst wpanedbr 1éxanbtd gref er abl y
angling as shown in figure .10 . FlL gur Il a- ow.t hat_.such
connecti on coul&oﬁg %%hgoﬁﬁnhﬁF%E?ﬁél???gtgﬁs1%%5& %@%Edw% Eiﬁ% in an
angl ed positi on cagsdusstthetch soldrmabhp ttpnghes r30ugpeld par¢nsFtehde 38

an edge of a panel during installation.

Figures 8a-8b show locking of a floorboard, which in this

10 case is a wood flooring, and locking acceording to the
vertical push folding principle. The displaceable tongue
30 is in this embodiment fixed to the floorboard such that
it ‘ends approximately at the upper edge of the tongue side
10 of one long =dge 5a and protrudes with its pressing

15 extension 32 beyond the other long edge 5b the groove side
9, This is shown in figures 8a, 8c and 8d. A third panel
la, as shown in figure 8e, is connected with angling to
the second pane 1 and its tongue 10 presses against the
pressing edge 32 of the displaceable tongue 30. Figure Bf

20 shows how the tongue 30 is displaced with one of its edge
sections Esl spaced from the inner part of the long edge -
groove 9 of the first panel 1’’ and the other edgs
section, the pressing edge 32, in contact with the tip of
the tongue 10 of the third panel la. This installation

25 principle allows that, depending on the initial position
of the displaceable tongue, the floor could be installed
in both directions - with the long edge tongue part on the
strip or with the long edge strip under the tongue. It
could be mentioned that a displacement of about 0,5 - 3 mm

30 could results in a very strong locking.



| ong edges in contact. A short edge of a new panel |' is than connected
with a vertical notion to an adjacent short edge of a second panel, which
is in an angled position to the sub floor, in the same way as shown in

figure 10a. The 5 new panel |' is than displaced in the angled position
with its short edge connected to the short edge of the second panel 1 until
its long edge neets the |l ong edge of the first panel 1". The new |' and the
second panel 1 are than angled down and the new panel |' is |ocked 10
mechanically vertically and horizontally to the first 1"and the second 1
panel s. The advantage with the above-described installation nethod is

that the short edges could be connected and | ocked horizontally w thout any
angling. This is an 15 advantage when thg panel s are | ong or when an
installation is nade in corners or around doors where angling is not

possi bl e to use. Figure 12a - 12f show that the basic principle of
formng protrusio on the e C i 20
vertical notion cgﬁ?%ralso (Q%Eé%% 8 dgﬁ#ﬁgéfgﬁéggkg g% Eé?%ggﬁd

cavities 38a, 38iyrent|dnghedgesnsien Ebeﬁ*\atﬂlea‘{'qré\ﬁﬁal IJ{?@I@WQ aki £he a

hori zontal notiofeet anes! onGredased Q\ﬁﬁédﬁsﬁﬂﬁé&@lﬁtaﬁj aeentarde0Bg edge.
Figures 12e and 12f and 12a ShOW/tha% 5a_and 5b ouId be 25

connect ed hori zdHtaf 1 §S "t He *€8RHe pl 8n%r°§ﬁas °6‘(§k§§siil}5§ &38R OF

vertical |l y suth drhate tthegpe airouse o¥is:, 37t @hdt e seripiqsafsd, Bﬁbrrat ches the

cavities 38b of éofagd%eos;agge &%ﬂ@&e%e@@%iﬁetpé q;aagwm 3£h,0f the groove
panel 5a matches e cavities 38b of the str|£1qane Sb. The | ong 30 edges

5a, 5b coul d t hei®@aFter mBEe’ﬂlaépF‘é"i‘:"ec’rsaF‘b‘H@’cF Sohb® RAGES - SUGHTEhat sai d
pr ot r usi ons overdcaph@,&cbnoéd&ﬁfdm&& haeiz aineaktsipwhesel dne prcxingisi on i s

positioned behi ne th?t -8 gtnl;]pegls ]LZ %Isgcl;]nsara]agd CQ%YLt_lLQka th %dges
hori zontal |y as shown in |gure
10 embodiment could be used to simplify production of the
tongue protrusions 3la since a tool could be used that
could cut trough the strip 6 when the tongue protrusions

3la are formed.

Figure 1l0a - ¢ shows installation of an embodiment with

15 fixed and non-displaceable protrﬁsions 31a, 31b. A short

' edge 4b of new panel 1’ is connected, preferably with a
vertical movement, to an adijacent short edge 4b of second
panel in the same row such that the protrusions 3la passes
the cavities 33b and that the edges are locked

20 horizontally. The short edges 4a, 4b are thereafter
displaced in relation to each other and in a horizontally
locked position along the adjacent edges such that the
long edges 5a, 5a’ are aligned along the same straight
line as shown in figure 10b and locked verticaliy and

25  horizontally whereby the protrusions 3la, 3lb overlap each
other. The long edges 5a, 5a’” of two panels 1, 1' are
thereafter connected to a first panel 1’'’ with preferably

angling as shown in figure 10c.

Figures lla-1lic show that such connection could be made
30 with the first 1’’ and second 1 panel in an angled

position against each other with their upper parts of the
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Figures 13a - 13e show in detail installation of floor 5 panels with a |ong
edge | ocking system as shown in figures 12a-12f. Two | ong edges 5a and 5b
are connected horizontally in the sane plane and | ocked to each ot her
vertically as shown in figures 13a and 13b such that the protrusions 37a of
the strip panel 5b matches the cavities 10 38b of the groove panel 5a and
the protrusions 37b of the groove panel 5a matches the cavities 38a of the
strip panel 5b. The | ong edges 5a, 5b are thereafter displaced al ong each
ot her such that the protrusions overlap each other and | ock the edges

hori zontally. The short edges 4a 15 and 4b coul d be | ocked by hori zontal
snappi ng, preferably with a snapping systemthat conprises a flexible

| ocki ng el enent 8" as shown in figure 13d. Such installation nethod could be
used to |l ock double sided panels with de8drative surfaces on both opposite
sides as shown in figure 13f. 20Figures 14a and 14b show that it is
essential that the protrusions 37a, 37b and cavities 38a, 38b on the |ong
edges are di strilboyesigaboiny dohbacdgé et Adgmert ey presdt 5 &5 wel |

defined pattern.npref&hablyg With 4 Re-sadm hot&nmedi At @aglisdndnsgorthen two
fl oor boards are connected 25 with their short edges and that such a

pattern corresp8Afe o2t ARFIRS Rt t PP on St He Pndf4iduBPS Y54RI E° The
fl oor boards accandi fig ttacdhi Inptief ernedvgnbodineent irarfégetmridet efiezed i n

that the internediate distanc ' s Protr Ush QRS 3@ ionddaof two
connect ed SO%f | 661 %I}egs§l gi,s %bgrlf sﬁggg%%tqﬁ éﬁl%et Heésarrg as lﬁ\le i nternedi ate
di stance of two isFotharsi efge Iparect3iaterihgnehorFpesde et SvseFP¥Or boar ds | a,

or 1". Figure l4g,showsndisecenthdd eagdareds lHehabnd@aagbesn tdespl aced al ong
the joint and | ogked verii cal |y and hg;i 4 nggl Ly Lo, two cagnnect ed
fl oorboards 1a, ‘1¥StPaaetit's «r o "Bigur €841 P

than angled down and the new panel 1" is locked
10 mechanically vertically and horizontally to the first

1/ 7and the second 1 panels.

The advantage with the above-described installation
method is that the short edges could be connected and
locked horizontally without any angling. This is an

15 advantage when the panels are long or when an installation
is made in corners or around doors where angling is not

possible to use.

Figure 12a - 12f show that the basic principle of forming

protrusions on the short edges that allow a locking with a

20 wvertical motion could alsc be used to form protrusions
37a, 37b and cavities 38a, 38b on long edges 5a, 5b that
allow a locking with a horizontal motion of one long edge
towards another adjacent long edge. Flgures 1l2e and 12f
and 12a show that two long edges 5a and 5b could be

25 connected horizontally in the same plane and locked to
each other vertically such that the protrusions 37a of the
strip panel 5b matches the cavities 38b of the groove
panel 5a and the protrusions 37b of the groove panel 5a
matches the cavities 38b of the strip panel 5b. The long

30 edges 5a, 5b could thereafter be displaced along the long

edges such that said protrusions overlap each other



5 and 14e shows how a | ong edge of a new panel |' in a second rowis |ocked
with a horizontal novenent towards the |ong edge of a first panel 1" in a
first row, sliding along said | ong edge and finally with horizontal
snapping to an adjacent short edge of a second panel 1 in the sane 10
second row. Figures 15a-e show alternative ways to install panels
conprising protrusions on |long edges. Figure 15a shows that adjacent short

edges of a second 1 and a new panel |' in a second row could be | ocked
vertically and 15 horizontally with for exanple angling, horizontal
snapping or insertion along the joint. The new panel |' could thereafter be

di spl aced and connected to the adjacent |ong edge of a first panel 1" in a
first row, provided that the second panel,1 is not conpletely |ocked. This
will 20 allow the protrusions to match the cavities on the |ong edge. The

second 1 and the new panels could thereafter be displaced along the

connected | ong QQH%%:%L@:LP%@@ YeL tgrgaidsxéoangs hesk 251l bahiddl g e 15b - e

show an alternative installation method. 25 The short edges of the second 1
and new | panel E$PEERTPBESI YL RRA BiPYalomdt hEaF%F RoOTizeBRt Y 8Bnnection of
t he edges fol | owedwbyim fdgspd acenent al ong the short edges such that the
protrusions overlap each other and until the upper parts of the adjacent

| ong edges are 'nFQ&E'EéCtlBaShQW@ Mbw30n fdgui € dakadiachha bpndogdges are
finally Iockgg é%ga di spl acenent of both said &?nels 1, 1 along?the | ong

41 edges of eiL?\s‘flaYPl RN aPFadPEEE SYoOWThAG THIME bt iigetth

adj acent | ong edge-pzdt ITysi gy kigss Sa and 5b are connected

horizontally in the same plane and locked to each other
vertically as shown in figures 13a and 13b such that the
ﬁrotrusions 37a of the strip panel 5b matches the cavities

10 38b of the groove panel 5a and the protrusions 37b of the
groove panel 5a matches the cavities 38a of the strip
panel 5b. The long edges 5a, 5b are thereafter displaced
along each other such that the protrusions overlap each
dther and lock the edges horizontally. The short edges 4a

15 and 4b could be locked by horizontal snapping, preferably
with a snapping system that comprises a flexible locking
element B8’as shown in figure 13d. Such installation method
could be used to lock double sided panels with decorative

surfaces on both opposite sides as shown in figure 13f.

20 Figures l4a and l14b show that it is essential that the
protrusions 37a, 37k and cavities 38a, 38b on the long
edges are distributed along the edge in a manner that
creates a well defined pattern, preferably with the same
intermediate distance, when two floor boards are connected

25 with their short edges and that such a pattern corresponds
to the main pattern on the individual panel. The
floorboards according to this preferred embodiment are
characterized in that the intermediate distance of
adjacent protrusions 37a'; 37a’'cf two connected

30 floorboards la, 1'’ is essentially the same as the

intermediate distance of two protrusicons 37a’", 37a on one
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hori zontal Iy overl apping position as shown in figure 15e. The |ong edges
could be formsuch that friction keeps the 5 edges together until a whole
row i s displaced. The protrusions could be wedge shaped in the |ongitudinal
direction such that a displacenent along the edges will automatically align
and preferably press the edges agai nst each other. The individual rows
could be prevented from 10 sliding agai nst each other after installation
with for exanple friction, glue or flexible nmaterial that are inserted
between the first and |last panels in a row and the adjacent wall.

Mechani cal devices that snap or create friction integrated with the | ocking
system and which lock 15 the panels in a |ongitudinal position and prevent
sliding could al so be used. Fi gures 16a-16c¢c shows that the enbodi nents
shown in figures 9 and. 12 could be conbi #&d and that adjacent short edges
conprising matching protrusions 3la, 31b and 20 cavities 33a, 33b could be
connected with a vertical and/or horizontal notion and | ocked vertically
and hori zont al | pfwkkd taodf kppirheerfentaal ¥nd’ t he FABpEcAf BR¥Es2such that the

protrusions 3la,;.3dby QMehldRRach athels dadn | DGksaddte andhnaant edges
vertically and that the Iocking 25 egﬁgent § enteg;LinEo_an | ocki ng groove
14 and | ocks t hé AR} £o8nt &ETe T HOTICZONY Ay O df R H Wocki RG system coul d be
used to | ock theoshestededigsbagody denglt’o ihi guides 15ty .- FiBtkes 49d Sever a

cutters 70 C%“' d.ge, gsed erﬂ%wfero%acg'dc_fea\éifté/-ne;hf‘a&\eqrh.ncirplae could be used
on | ong and short "edges ?pr the tongue and/or the tongue groovye side. The
fornming coul d t @eeopd gou beflorkedrvizpt & MorherHAf MYE™E0t . " BRI Btire 18 a- e

show t hat the aheke;smntigned hofidsigpanel 1’¢ in a first row, sliding
along said long edge and finally with horizontal snapping
to an adjacent short edge of a second panel 1 in the same

10 second row.

Figures 15a-e show alternative ways to install panels
comprising pfotrusions on long edges. Figure 15a shows
that adjacent short edges of a second 1 and a new panel 1’
in a second row could be locked vertically and ‘

15 horizontally with for example angling, horizontal snapping
or insertionm along the joint. The new panel 1‘ could
thereafter be displaced and connected to the adjacent long
edge of a first panel 1’’ in a first row, provided that
the second panel 1 is not completely locked. This will

20 allow the protrusions to match the cavities on the long
edge. The second 1 and the new paneis could thereafter be
displaced along the connected long edges and locked

'vertically and horizontally.

Figure 15k - e show an alternative installation method.
25 The short edges of the second 1 and new 1’ panels could be
- locked by a vertical or horizontal connection of the edges
followed by a displacement along the short edges such that
the protrusions overlap each other and until the upper
parts of the adjacent long edges are in contact, shown in
30 figure 15b - d. The long edges are finally locked by a
displacement of both said panels 1, 1’ along the long



could al so be made wth the saw bl ade principle where preferably severa
saw bl ades 71 preferably on the sane axes, fornms the protrusions 31b and
cavities 33b. Figure 19a-19e show a nethod to formthe above nentioned 10
protrusions 31b and cavities 33b with a screw cutter principle. Such
formng could be produced in a very cost efficient way in a continuous
production line and with high accuracy especially if the panel position is
synchroni zed accurately with the tool position and the 15 tool rotation
speed. The screw cutter 72 could be used as separate equi pnent or nore
preferably as an integrated tool position in a double-end tenoner. It could
have a separate control systemore nore preferably a control systemthat is
integrated with the main control system §p 20 of the doubl e-end tenoner.
The edge is displaced essentially parallel to the axis of rotation AR of
the screw cutter tool 72. It is possible to produce any shape, wth round

or sharp porti O%gegrb% ?Hltxéisngng%llgdtﬂk%npg Ref A Landfdigt Or in
connection with the profile cuttin 25 When Torm ng short edges, it is-

preferabl e to ud&ipge %tﬁwcégtolr?é‘go?d‘%%é’r??ﬁ’zﬂlogfe‘ﬁ’sawhen the long edge
and at | east therbpjmalpardweroépding séartoedge shewkiing fsyateensdave been
formed. It is preferable in sonme enbodi nents to formthe protrusions and

cavities on the gpROMengi &&e30.0efoLe fd}% g@&g%agrﬁq%%l&o kles.p; ipeed. This
reduces the 43 anmount of |l ose fibres and Jrg) on the inner walls of

the cavities SanGBPotiPIEroHs lm"'F’rlle 8PS SR aé?? Gt i rection of a
cavity 33b for npdoorusdopansiuledge wependaped jtmeh@omntgwmmfalt he

direction such that a displacement along the edges will
automatically align and ?referably press the edges against
each other. The individual rows could be prevented from

10 sliding against each other after installation with for
example friction, glue or flexible material that are
inserted between the first and last panels in a row and
the édjacent wall. Mechanical devices that snap or create
friction integrated with the locking systém and which lock

15 the panels in a longitudinal position and prevent sliding

could also be used.

Figures l6a-16c shows that the embodiments shown in
figures 9 and 12 could be combined and that adjacent short
edges comprising matching protrusions 3la, 31k and

20 cavities 33a, 33b could be connected with a vertical
and/or horizontal motion and locked vertically and
heorizontally with a displacement along the adjacent edges
such that the protrusions 3la, 31lb overlap each other and
locks the adjacent edges vertically and that the locking

25 element 8 enters into the locking groove 14 and locks the
adjacent edge horizontally. Such a locking system could be
used to lock the short edges acéording to figure 15b -

15d.

Figure 17a-17e shows a production method to form cavities

30 33b and protrusions 31b according to the cutter principle.
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5 first entrance tool tooth 56a that cones into contact with the panel edge
as shown in figure 19c. This neans that the rotation of the tool nust be
adjusted to the panel edge that is noved towards the tool. Such an
adj ust mrent coul d be made by neasuring the speed of a transportation chain
10 or a belt or the driving device that noves the chain or the belt. This
coul d be suitable when form ng the short edges since a chain generally
di spl aces the panels with chain dogs, which are positioned at very precise
internedi ate di stances. Alternatively the adjustments 15 could be nade by
a nmeasurenment of the position of a panel when it approaches the screw
cutter tool. This alternative could be used for exanple when the | ong edges
are machi ned. The di ameter 53 of the shown screw cutter tool 72 should 20
preferably be snmaller on the entrance si @& ES than on the opposite exit
side. The screw cutter tool could however have the sane dianeter 53 over
the whole I ength 54. The increased cutting depth could in such a tool
configuration beevesghedtirtsh "AncadidsPofusegdt atiohot A 6 Wght Iy 25
angl ed in rel atigastgrinkepfeediung wli need icanlafy the panel edggefor The pitch
54 of the tool configuration defines the inter | at.e . di e of the
cavities and t het?"ﬁr ‘?’?‘%?i %‘hésj/.orl %h? gwf’ﬁ%er’ S%ge \%rg%/ qulsey!f(?%ﬁ?%r ma | ot of
cavities and 44opidtrakei phscanbefoneery pitesi she PreErifediht e di st ances over
a considerable length of a joint. The teeth 56 of a screw cutter should
preferably bes madeigird ndust i ahowlitaaengds: abdve: oot imlednttmring3 is

preferably 5 about .50 - 150 mm and.the_to ; 4 gholte,20 - 100 nm
Each tooth shoulcd)urljge?lesfa%? ym dgv'télah gﬁ?tslaﬁ}gb%ﬁ%?%pﬁ% 8 05 - 0,2 mMm
Figure 20a - c shekewablexasyiralotawn bdadesy’dupider7owircih&8™Been desi gned

to formcavities,aad RIQLN U8 QRSc#IkiBn6-31b and cavities 33b.

Figure 19a-19e show a method to form the above menticned
10 protrusions 31b and cavities 33b with a screw cutter
principle. Such forming could be produced in a very cost
efficient way in a continuous production line and with
high accuracy especially if the panel position is
synchronized accurately with the tool position and the
15 tcol rotation speed. The sérew cutter 72 could be used as
separate equipment or more preferably as an integrated
tool position in a double-end tenoner. It could have a
separate contrdl system ore more preferably a contrel
system that is integrated with the main control system 65
20 of the double-end tenoner. The edge is displaced
essentially parallel to the axis of rotation AR of the
screw cutter tool 72. It is possible to produce any shape,
with round or sharp portions. The cutting could take place
before, after or in connection with the profile cutting.
25 When forming short edges, it is preferable to use the
method as one of the final steps when the long edge and at
least the major parts of the short edge locking system
have been formed. It is preferable in some embodiments to
form the protrusions and cavities on the groove side

30 before the tongue groove 20 is formed. This reduces the



10 10 mmthick lam nate flooring edge with a core of HDF material. It
conprises 32 teeth 56, each with a cutting depth of 0,1 mmwhich all ows
formng of cavities with 3,2 mmwalls. The pitch is 10 mmand the teeth are
positioned in 5 screw rows. The diameter 53 is 80 mmand the length 15 54
is 50 mMmm The rotation speed is about 3000 revol utions per mnute, which
nmeans that the feeding speed could be 3000*10= 30.000 nmmn or 30 neter
per mnute. The feeding speed could be increased to 40 neter-if the
rotation speed is increased to 4000 revolutions. The pitch could be 20
increased to 20 nmand this could increase the feeding speed further to 80
nmeter/ mnute. The screw cutter could easily neet the conventional feeding
speed of 55 neter/mnute, which is generglly used in production of the
short edge | ocking system The screw cutter could al so be 25 designed too
allow a feeding speed of 200 neter/mnute if required when formng

three-di mensi onal,,groQes, AN $hALd aﬁggﬁﬁpplng onl Rfe SGIMEW wihkese coul d have
nore than one entrance 56a and double screw rows of teeth and this could

i ncrease the 30 %8etiHfiepedd RO LPSbly. 45 The position of the
cavities in relation to an edge corner could be nmade with a tol erance of

| ess than 1,0 nm &hel pdsiisids igufifd deeath Coreorimrachiggkkayitad BBy | ocki ng

syst em accor di nGt-Red MR hwa%rétlle@abe Eéﬁaed& aﬁl @devaa&ag%nl br tthge internedi ate
di st ance between the chain do is evenl %éal vided wth the pitch., 300 mm

bet ween the drzifgSShrifdt&apit & %ft"fﬁhn?ﬁ A% GMEP 1He §%’?‘t€\ﬁtc‘ﬂ]ttt er shoul d

rotate exactly 3fBerevcliutignss showor derfigore 19¢c. This means that the

rotation of the tool must be adjusted to the panel edge
that is moved towards the tocl. Such an adjustment could
be made by measuring the speed of a transportation chain

10 or a belt or the driving device that moves the chain or
the belt. This could be suitable when forming the short
edges since a chain generally displaces the panels with
chain dogs, which are positioned at very precise
intermediate distances. Alternatively the adjustments

15 could be made by a measurement of the position of a panel
when it approaches the screw cutter tool. This alternative
could be used for example when the long edges are

. machined.

The diameter 53 of the shown screw cutter tool 72 should
20 preferably be smaller on the entrance side ES than on the
opposite exit side. The screw cutter tool could however
have the same diameter 53 oﬁer the whole length 54. The
increased cutting depth could in such a tool configuration
be reached with an axis of rotation that is slightly
25 angled in relation to the feeding direction of the panel

edge.

The pitch 54 of the tool configuration defines the
intermediate distance of the cavities and the protrusions.

It is therefore very easy to form a lot of cavities and



teach the sanme position. This neans that only a small 10 adjustnent of the
screw cutter is needed in order to reach the correct position and to over
bri dge eventual production tolerances. Figure 20d shows an edge part |
with the surface turned downwards, of an 8 mmlam nate flooring, which has
been 15 forned wth the screw cutter 72 shown in figures 20a-c. The
protrusions 31b and cavities 33b are forned on the lower lip 22 of the tong
groove 20. The inner part of the cavity 33b is smaller than the outer part
and has the sane geonetry as the tool tooth. The cavity could be |arger 20
than the tooth if the teeth are displaced in the tool or if the too
rotation is not conpletely adjusted to the feeding of the panel. The
intermedi ate distance will however still be the sanme. The screw cutter
principle, which has never been used in %6 flooring production, opens up
possibilities to formnew | ocking systens with di scontinuous and
non-parall el three- dinmensional shapes especially on | ong edges. This new
product i on met hGFoRERESTFt "iHds ¥PBY #6115 BT eChatarevedfsscPT®ed | ocki ng
syst ens conpri Sid@opsfeir-dbi®Nengt c30acprinties in a very rational and cost
efficient way. The 46

The teeth 56 of a screw cutter should preferably be made
of industrial diamonds. The tool diameter 53 is preferably
5 about 50 — 150 mm and the tocl length 54 about 30 - 100
mm. Each tooth should preferably have a cutting depth of
0,05 - 0,2 rum.

Figure 20a -~ ¢ show an example of a screw cutter 72 which

has been designed to form cavities and protrusions in a 6-

10 10 mm thick laminate flooring edge with & core of HDF
material, It comprises 32 teeth 56, each with a cutting
depth of 0,1 mm which allows forming of cavities with 3,2
mm walls. The pitch is 10 mm and the teeth are positioned
in 5 screw rows. The diameter 53 is 80 mm and the length

15 54 is 50 mm. The rotation speed is about 3G0C révolutions
per minute, which means that the feeding speed could be
3000*10= 30,000 mm/min or 30 meter per minute. The feed}ng
speed could be increased te 40 meter if the rotation speed
is inereased to 4000 revolutions. The pitch could be

20 increased to 20 mm and this could increase the feeding
speed further to 80 meter/minute. The screw cutter could
easily meet the conventional feeding speed of 55
meter/minute, which is generally used in production of the
short edge locking system. The screw cutter could also be

25 designed too allow a feeding speed of 200 meter/minute if
required when forming three-dimensional grooves on short

edges.

The screw cutter could have more than one entrance 56a
and double screw rows of teeth and this could increase the

30 feeding speed considerably.



principle could al so be used to produce decorative grooves and bevels wth
variations in the length direction. Fi gure 2la-b show that form ng of
the protrusions could be made before the profile cut. A separate nateri al
62 or 5 the panel core with protrusions 3la and cavities 33a could be
connected to an edge of the floorboard and preferably glued between a
surface |l ayer 60 and a balancing layer 61 in a wood or lamnat:e floor. Any
of the before nentioned production nmethods could be used to-formthe
protrusions. 10Fi gure 21c shows that protrusions and cavities could be
formed wwth a large rotating tool 73, simlar to a saw bl ade, which
conprise cutting teeth on only a portion of the tool body. This is a sinple
variant of the screw cutter principle ang-.each rotation forns one cavity.
The 15 advantage is that the internedi ate di stance between the cavities
coul d be changed by an adjustnment of the tool rotation speed or the feeding

speed of the panel Thébo's@tﬂ%%‘f%hé@%%ﬁé‘sf iy U1 2k Qod 88CHN a&dakgh speed and
sufficient tolerances. The di aneter could also be a 20 di sadvant age

in several appli®alFbrfeuid bﬁ:f“gg? 5503 ?OlseﬁBWeaorfre]tef?&dtIé% Lafl Phserting
device 59 to insext thid ikl xuifistgar abef@ar a, hpyrrekesarillyy lacklingpl aceabl e

tongue 30 into ag}sgglﬁedfc%r @gltheo seh&lakly a floor panel. A tongue bl ank
a

TB conpri sing sever I exi 25 tongues 30 is di spl aced from a stacking

device 58 to a se ratlon %EVICE 5@ erett é;? %feable tongue 30 is
separated fromt h tjo%ﬁﬂe 2RRITE Fafit® oIS FEER g SSPRET PVETT T cal ly to a
| ower pl ane (fi gureesh@Zdado@P ik mhaﬂe'alwushew1m6tpeasses tﬁw gnspl aceabl e

tongue 30 into 30.3.4i scmea@&dzeaadgargqv&%% ?h & Ransd tﬁggeth(ef Lgue 22d) A

47 new tongue coul d thereaft be separated fromthe blank
cutter should rotate exactly 30 revolutions, in order to

teach the same position. This means that only a small
10 adjustment of the screw cutter is needed in order to reach
the correct position and to over bridge eventual

production tolerances.

Figure 20d shows an edge part 1’ with the surface turned

downwards, of an 8 mm laminate flooring, which has been

15 formed with the screw cutter 72 shown in £igures 20a-c.
The protrusions 31b and cavities 33b are formed on the
lower lip 22 of the tong groove 20. The inner part of the
cavity 33b is smaller than the outer part and has the same
geometry as the tool tooth. The cavity could be larger ;

20 than the tooth if the teeth are displaced in the tool or
if the tool rotation is not completely adjusted to the
feeding of the panel. The intermediate distance will

however still be the same.

The screw cutter principle, which has never been used in
25 flooring production, opens up possibilities to form new
locking systems with discontinuous and ngn—parallel three-
dimensional shapes especially on long edges. This new
production method makes it possible to produce the above-
described locking systems comprising protrusions and

30 cavities in a very rational and cost efficient way. The
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shown in figure 22e-f. The inserting device 59 should preferably be
integrated with the doubl e-end tenoner (not shown), which nmachi nes and
forms the nechanical |ocking 5 system A first advantage of this principle
is that the sane chain or transportation device could be used to displace
and position the edge of the floorboard. A second advantage is that the
sane control system 65 could be used to control the inserting device and

t he doubl e-end 10 tenoner. A third advantage is that the chain and the
chain dogs coul d be adapted such that the internmedi ate di stance of the
chain dogs is well defined and preferably the sane and this will facilitate
a precise and easy fixing of the separate part into a groove. A fourth
advant age nuch |l ower 15 investnent cost than in a case when two separate
equi pnments with two separate control sys#tens are used. This equi pmrent and
production nethod could be used in all |ocking systens conprising a
separate part and not only the described enbodi ments. 20The invention
provi des an equippherirleocPrisddate &l B4 g RYSUER WPRE SCepar e part
inserted into an,gdg&e1Thei@0v:PIRALNE AEPERS @endtrlalikervind tenoner with a
transportation device that displaces a panel, an inserting device 59 with a

pusher 46 that ingerls Ebae-hsggaw e PR s 23 camh@ ti®lorsystam 65. The
|nsert|ng device isTi1nte doubl e end tenoner one

producti on unit bandadehke &pe aHﬁﬁPfHﬂ% Ctultan%pqt?lpﬁé?‘?eoﬁ‘aa%’fﬁa&eg%l % connect ed
to the sane oontchel psst esid hatn Gantr@disnshEld kaoseoritass Aladewilde and the

pusher. 48 connected int grooye 4 t i accordi ng
to the above-de$er FHEFCHE ‘?hod R AN ughtg‘r %gou ggggd\%nhh%%ﬁgggﬁﬁéct t he

whol e tongue or gdnky mmee@dgesmffamhel@m‘-*rgé@ arg gu#’%la?s}bn% H@\xsr tHat a

pressure wheel RW 3 coul d- henissd £9.60NRA86 o4 hﬁed:be%alrathenéoongue 30
further into a groove 40. Figure 23d show ghat aélgl)ot It device PD could

be used to posi tpirﬁﬁ“‘i%é’nt'&?fé’ﬁ@s TPuteI R iU§RYt S SR pm ge>*THi's coul d be

made in line in a continuous flow 10Figure 23e show how a di spI aceabl e or
flexi-bl e tonue 3@igure 21c shows that protrusions and cavities could be

formed with a large rotating tool 73, similar to a saw
blade, which comprise cutting teeth on only a portion of
the tool body. This is a simple variant of the screw '
cutter principle and each rotation forms one cavity. The
15 advantage is that the intermediate distance between the
cavities could be changed by an adjustment of the tool
rotation speed or the feeding speed of the panel. It is
however more difficult to reach a high speed and
sufficient tolerances. The large diameter could also be a

20 disadvantage in several applications.

5 Figures 22a-f show a method and an inserting device 59 to
insert and fix a separate part, preferably a displaceable
tongue 30 into an edge of a panel, preferably a floor
panel. A tongue blank TB comprising several flexible

25 tongues 30 is displaced from a stacking device 58 to a
separation device 57 where the displaceable tongue 30 is
separated from the tongue blank TB and displaced
preferably vertically to a lower plane (figures 22a, 22b)
where a pusher 46 presses -the displaceable tongue 30 into

30 a displacement groove 40 on a panel edge (figure 22d) A



could be forned froma tongue blank TB, for exanple from an extruded
section which is punched in order to formand separate the tongues fromthe
extruded tongue blank TB. Friction connections could be fornmed for exanple
by 15 punching or with heat. The di spl aceabl e tongue could al so be forned
froma wood fibre based material such as HDF, plywood, hardwood etc. Any
type of material could be used. Figure 24a,b shows an enbodi nents where the
lower lip 22 of the groove 20, with its protrusions and cavities, is 20
made of a separate material which is connected to the edge. The | ocking
system coul d conprise a displaceabl e tongue 30 and/or a displ aceabl e | ower
lip 22. It is obvious that the tongue 30 could be nade in one piece with
protrusions and cavities and that only t | over lip could 25 be

di spl aceabl e. Figure 24c shows that all principles that have been descri bed
for the vertical |ocking could be used to |ock floorboards horizontally. A

separate | ocki ng,&) eBRfle 8oulM thReMBIAtkCabd YepXiaNRAl PLPLALIWSIQNSs and
cavities could be conmbined with a | ocking el enent 8 30 conprising simlar

‘protrusi ons and TPt FeLIIHHR F26cki My el BifgHt 8 gt ct M@ panetd edge coul d be
di spl aced i n or defefe48blyobk oxicepansds whol i thendaltly-whertenorer | (@ppi ng

prot rusi ons | ock, g N4, 886 MaOLRRL, JHRC-LILAULE. SAOKS, AN CTbadient W th a
f1exi ble tongue or vertical locking. Tt is obvious that a Conventi onal
one pi ece tonyues¥Edanrd Héissysegdar@agupestiiSaraidipbe ishsherer®edi ment's of

di spl aceabl e t ongi@SciBdid Br WWH06KEEk 298h tde@ce fd@UBEPLDReanEs 25d i n | ocked

T oot oo S PE 2 Sh g oSl o Ahanal g1 Lgped and
advantage i1s that the same control system 65 could be used
to control the inserting device and the double-end

10 tenoner. A third advantage is that the chain and the chain
dogs could be adapted such that the intermediate distance
of the chain dogs is well defined and preferably the same
and this will facilitate a precise and easy fixing of the
separate part into a groove. A fourth advantage much lower

15 investment cost than in a case when two separate
equipments with two separate control systems are used.
This equipment and production method could be used in all
locking systems compriéing a separate part and not only

the described embodiments.

20 The invention provides an equipment to produce a locking
system with a separate part inserted into an edge. The
equipment comprises a double-end tenoner with a
transportation device that displaces a panel, an inserting
device 59 with a pusher 46 that inserts the separate part

25 and a control system 65. The inserting device is
integrated with the double end tenoner as one production
unit and the pusher and the trénsportation device are
connected to the same control system that controls the

transportation device and the pusher.

30 Figure 23a-23d shows connection of a separate tongue or

any similar loose element. A displaceable tongue 30 is
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10 al so have various shapes such as rectangul ar, rounded etc. Rounded or
wedge shaped protrusions facilitates |ocking since the overlapping could be
obt ai ned gradual |y during displacenent. Figures 26 a-b shows that the
tongue protrusions could 15 have a | ower contact surface 34, which is
inclined upwardly to the horizontal plane. This |ower surface could be used
to press the groove protrusions 31b and the edge agai nst the upper part of
the strip 6 during displacenent in order to lock the edges firmy
vertically. The groove 20 protrusions 31b could also be forned with
vertically inclined walls. Figure 26c-e shows that a separate tongue 30
coul d conprise hooks 35 that during the vertical snap folding snaps
automatically and grip against the upper part of the 25 groove protrusions
31b. The hooks could extend and flex ver48§ cally or horizontally. Sever al
tests nmade by the inventor shows that a high vertical or horizontal |oad
could cause a crack Con the strip panel 1, as shown in figure 27a. Such a
crack occurs 30comiattpdbbtieeenotdeae| dhet phe tedof HiE & gHFlier gr oove 20 and

50 the upper part.gfaihhecd gkl Aobvarous ibds niihsaprioldl giBrcs el y el at ed
to thin floorings and fl oori ngs with a rather soft core with J}PW tensile

strength. Gener BFf5ETEP1Y CHGEShrideelihice PRI PY YRGB ets by | ust
nmovi ng 5 the poshéingod. tHhgudé SEbaseENthgr copeegdireavideeflh&Wt ongue groove
20" upwards since s will creat in: it er lip 22 in the
strip panel I% COUH]II—Jleg‘d?eeA 29 %Ons?%(o:\%sght gtl%%ggféo%})g?nu%ggl d be sol ved
with a | ocki ng Systiem sowpr greryea4pr dtiouse opd7 sy (that ¢ 86%E° 1 side. This
geonetry all ows jLhate $8VELAl BRIYYY HOPH2oPid kie excngndi ng reuatfiaces on the
strip side 1, such as_the | ower_contact gurf ei§%ﬁnand t he upper 40a and

| ower 40b di spl &RePRENLORT FEIE - sUFFac®y? B3l bd" foffred” Wi th the same tool
and this coul d refiticaops ofiiwet. i on

10 Figure 23e show how a displaceable or flexible tongue 30
could be formed from a tongue blank TB, for example from )
an extruded section which is punched in order to form and
separate the tongues from the extruded tongue blank TB.
Friction connections could be formed for example by

15 punching or with heat. The displaceable tongue could also
be formed from a wood fibre based material such as HDF,

plywood, hardwood etc. Any type of material could be used.

Figure 24a,b shows an embodiments where the lower lip 22

of the groove 20, with its protrusions and cavities, is

20 made of a separate material which is connected to the
edge. The locking system could comprise a displaceable
tongue 30 and/or a displaceable lower lip 22. It is
obvious that the tongue 30 could be made in one piece with
protrusions and cavities and that only the lover lip could

25 be displaceable. Figure 24c shows that all principles that
have been described for the vertical locking could be used
to lock floorboards horizontally. A separate locking
element 8’ with vertically extending protrusions and
cavities could be combined with a locking element 8

30 comprising similar protrusions and cavities. The locking

element 8’ or the panel edge could be displaced in order



15 tol erances. Fi gure 27c show that this problemal so could be sol ved
with a | ocking system conprising a displacenent groove 40 and a tongue
.groove 30 that are offset vertically in relation to each other. The

di spl acenent groove 40 is 20 preferably located in a first horizontal plane
H in one panel edge (1) and the tongue groove is |located in second

hori zontal plane 112 in another panel edge (1,). The second hori zont al

pl ane 112 is located closer to the front face of the panel than the first
hori zontal plane H . Figure 27d 25 shows a di spl aceabl e tongue 30 t hat
could be used in a locking systemwi th offset grooves. Figure 27e shows a
| ocking systemwi th a displaceable tongue 30 that has a part, which is

| ocat ed under a hori zontal | ocking Qhane LP that intersects with the
upper 30 part of the |ocking elenent 8. is gives an even stronger 51

| ocking. Such a displacenent groove could be produced in the conventional

way with severaled QQL]@ PAREKE ﬂﬁ;r&Qo:ﬂ!aﬁﬁ?r»@r@re%ﬁ%p?lnd/\ﬁpfrbtﬁf‘s&%ﬂé ng or
broachi ng. Figure 27f shows that this prlnC|g e cou some 5

modi fi cations, al%E BePiided2§th oFReF pribdr TS| FENY" SPOPEHMrer e a
flexible tongue Blhi s Hiespbheednyees rH0y fperveentéLullacking.ort hies edge from one

groove fnto an adiAcenty,Longue gLOONE.W L 8;¥er tiaale AP QL. ST de push.

Fi gure 28a-28e shows anot enbodi ment re a 10 di spl acea Ie t ongue 30
i s displaced %uﬂﬁﬁﬁtlcally durlng a vertical snap folding such that the
di spl aceabl e tongue and the tongue groove protrusions overlap each other.
The di spl aceabl e ttupgues ebapmds@Sc sshlexmkividénetye of edispdac@das whi ch during
folding is compregseds ay ;quol:peci IQuE e; 28D¢s JReThe, edgerseqhi on 32a will
press back the displaceab
locked position. The tongue protrusions 3la could be wedge
_ shaped or rounded and the tongue groove cavities 33b could
10 also have various shapes such as rectangular, rounded etc.
Rounded or wedge shaped protrusions facilitates locking
since the overlapping could be obtained gradually during

displacement.

Figures 26 a-b shows that the tongue protrusions could
15 have a lower contact surface 34, which is inclined
upwardly to the horizontal plane. This lower surface could
be used to press the groove protrusions 31b and the edge
against the upper part of the strip 6 during displacement
in order to lock the edges firmly vertically. The groove
20 protrusions 31b could also be formed with verticaily

inclined walls.

Figure 26c-e shows that a separate tongue 30 could
comprise hooks 35 that during the vertical snap folding
snaps automatically and grip against the upper part of the

25 groove protrusions 31b. The hooks could extend and flex

vertically or‘horizontally.

Several tests made by the inventor shows that a high
vertical or horizontal load could cause a crack C on the
strip panel 1, as shown in figure 27a. Such a crack occurs

30 mainly between the lower part of the tongue groove 20 and



tongue 30 towards the original position when the panels edges are in the
sane plane and | ock the edges as shown in figure 28c. The fl exi bl e edge
section could also be forned as a flexible |ink 32b, which pulls back the
di spl aceabl e 20 tongue and | ocks the edges. These principles could be used
separately or in conbination. Figures 28d and 28e shows how a wedge shaped
surfaces of the tongue and the tongue groove protrusions 3la, 31b cooperate
during folding and di spl ace the di spl aceabl e tongue such that it can snap
25 back and | ock vertically. Such wedge shaped surfaces coul d al so be used
to position the tongue during folding and to over bridge production

t ol er ances. Fi gure 29a-e shows that as an alternative to the side push
a turning action could be used to | ock adjacent edges 30 of two panels 1,

|* when they are in the sane plane. Such50 52 a | ocking could be
acconpl i shed w thout any snapping resistance and with limted separation
forces. The known turn snap tongue 30 as shown in figure 3a and 29b coul d
conpri se a turnithg wreensit o8sthshilepkidGuptedtE déed™d B*UFH the tongue 30
and to |ock the gdges asa60W8 iHinf EQ8HEnGICandTiEodaGKE NG tayst ens coul d

al so conprise two separate parts .3 30 where one i.nner Lt 39 has a cross
section such t h&FHEHe SAFHLF TR Wi ?P”r"]ctreélgége and push ge? o%é%g %ﬂo into an
adj acent groove ishest tpheférabdkngp BOlextsaasi preblens nhadsvEeriedl |y

downwar ds. Disspl : I e fpdenMidd: b&idueont al
turning tomaﬁdstggg Io%l&iégéFQQ%H%F§§#%§“§62950d show a | o kiﬁ% system
with a di spl acedBPeve GRQUEPTR3ES TiRse Huck¥ithéreaes vBY iaé‘§| |y (D1)
accordi ng 15 t o skheimhkevepgiescid edienhedsrent pabat lal so horizontally (D2)
when the displ aceabl e tongue 30 is displaced along the joint such that the

protrusions overlap each,qf hgbys Ther disikl pegakhecsongye haseatwimast two

| ocki ng el enents and each panel edge has at | east ope Iocking el ement’
a locking system comprising a protrusion on the grdove

10 side. This geometry allows that several mainly
horizontally extending surfaces on the stfip side 1, such
as the lower contact surface 6a, and the upper 40a &nd
lower 40b displacement groove surfaces, could be formed
with the same tool and this could reduce production

15 tolerances.

Figure 27c show that this problem also could be solved

with a locking system comprising a displacement groove 40
and a tongue groove 30 that are offset vertically in
relation to each other. The displacement groove 40 is

20 preferably located in a first horizontal plane Hl in one
panel edge (1) and the tongue groove is located in second
horizontal plane H2 in another panel edge (1,). The second
horizontal plane H2 is located closer to the front face of
the panel than the first horizontal plane Hl. Figure 274

25 shows a displaceable tongue 30 that could be used in a

locking system with offset grooves.

Figure 27e shows a locking system with a displaceable
tongue 30 that has a part, which is located under a
horizontal locking plane LP that intersects with the upper

30 part of the locking element 8. This gives an even stronger



20 preferably fornmed in one piece with the panel core. The displ aceable
tongue 30 conprises according to the enbodi nent shown in figure 30a two
tongue | ocking el ements 42a, 42b. The di spl acenent groove 40 and the tongue
groove 20 have al so groove | ocking el enments 43a, 43b nmade in one 25 piece
wi th the panel that cooperate with the tongue | ocking elenents and | ock the
adj acent edges horizontally when the protrusions 3la, 31b are displaced in
relation Lo each other such that they overlap each other as shown in
figures 8a-c. Figure 30a is drawn to scale and shows a 6,0 30 mm | am nate
flooring. The | ocking systemis produced with |arge rotating tools. To
facilitate such production, the 53 |ocking system conprises lower lip
edges 48a, 48b which have an angl ed partSIadjacent to the displaceabl e

t ongue, extending outwardly and downwardl'y and which are |ocated on a
tongue surface which is opposite to a |l ocking elenment 5 42a or 42b. Due to

the fact that t hio%kkﬁ’&k's'[lghS&’%Q?l?c%‘ﬁén@%xo@@é/%o%létﬁé Rr¥hideaashocking
el ement and a | ocking groove in the rear d IS possible to produce

such a verti cal tﬁﬁsHOITV@I“HFWJSV%Ye"t‘ﬁté‘vé?l"ﬁrﬁlv{'e?%}st RPFEPob? panels. Figure
30d Shows an enhndireesit wheres bhewiwckingpih e exdatising2a, b, 43a, b have
essentially vertical |ocking surfaces 47 which have an angl e of about 90

degrees to the hotizont abe phiang. tﬂ_ah:ethi?é/\%fnh!:fbl%dg%ld‘mﬁlgl abgeessential ly
vertical. Such a- Iocklngekgsten1cou have a hlgh vertical and horizont al

| ocki ng st renyt HROHFhEFAT nGlf8 Rurrsted ShoH G pr ¥terabfi Yexceed 30
degrees to the hostzonthake pd afexid degdees$0atd diepEdbensdy NOr e

pr ef er abl e. F|g%;§§%%£%u1a§§gt§h9méqhégq&%gt?gggggb t.g,0f, | ocking systens

where the displac e ton |'ocks veérti cal orlzontally Fig 3la
shows a | ocki ng 2Y3¢¥H \RP{“FPea PR déEAA é’efb%@}esé%ﬁ'rﬁrrl 34y PPAR ee | ocki ng
el enents 42a, b, c. Figure 31b shows a.locking system wth |ower |ips
48,49 t hat overl| agigach28ttife vbotd eabtherandbddiokst twieredges in 25 one

vertical di rﬁPtidl@plgggibgésﬁgd%ggaiﬂ QStgggﬂigcéﬁ)éﬁ@U&&kically during a
) vertical snap folding such that the displaceable tongue
and the tongue groove protrusions overlap each other. The
displaceable tongue comprises a flexible edge section 32a,
~which during folding is compressed as shown in figure 28b.
15 The edge section 32a will press back the displaceable
tongue 30 towards'the original pesition when the panels
edges are in the same plane and lock the edges as shown in
figure 28c. The flexible edge section could also be formed
as a flexible link 32b, which pulls back the displaceable
20 tongue and locks the edges. These principles could be used
separately or in combination. Figures 28d and 28e shows
- how a wedge shaped surfaces of the tongue and the tongue
groove protrusions 31la, 31b cooperate during folding -and
displace the displaceable tongue such that it can snap
25 Dback and lock vertically. Such wedge shaped surfaces could
also be used to position the tongue during folding and to

over bridge production tolerances.

Figure 2%a-e shows that as an alternative to the side
push a turning action could be used to lock adjacent edges

30 of two panels 1, 1’ when they are in the same plane. Such



be designed such that it creates a pressure towards the overlapping |ower
l'ips 48,49 and this could inprove production tolerances and the vertical

| ocki ng strength. Figure 31c shows a | ocking systenms with two | ocking 30
el enents 42a, 43a and 42b, 43b in the lower part of each 54 adjacent panel
edge. This locking systemis simlar to figure 8a turned upside down.
Figure 31d show a | ocking systemw th eight |ocking el enents
42a,b,a, b 43a,b,a', b . The displaceable tongue 5 coul d be connected to the
edge with an essentially horizontal snapping. Figure 3le shows a simlar

| ocking systemw th three plus three | ocking el enents. It is obvious
that all these |ocking principles could be conbined. One edge could for
exanpl e have a flocking 10 according to figure 3la and the other according
to figure 31d or 3le and all |ocking sys¥%ens coul d have overlapping | over
l'ips. The shown one piece |ocking elenents in figures 30a-d and 3la-e
conprises locking elements with inner parts that are 15 forned as an
undercut groovez KRgjire 3284cPsREREMPOVMEFEr TR t1E SWEHI8ce | ocki ng

el enents 43a, b oyl £ aksdewiof mediosy aepepatishdporebst Mhepamein and not in

a groove This sinplifies the 5épductgon..Th. Ianes, RaLtseok.Lhe tongue

| ocki ng el ement $UA2 £ BPAF B IHBWEV EF T This enbodi ment” forned as an

under cut grOovepomhﬁsEOﬂguengﬂgG@@EdshglQﬁddU@édmﬁydfb?t@%gnﬁye machi ni ng,
i nj ection nouyl ding, Qf.exXtidisi 98 ARd:d e PrOdUGEd oR BRéNOAS coul d be
combined wi th p%ggu;;1%9éf flgcfﬁﬁﬁiZ%'sggyimgoégﬁi% g%éo comprise two

separate parts 39, 30 where one inner part 39 has a cross

section such'that the width W will increase and push a

tongue 30 into an adjacent groove when the turning

10 extension is turned vertically downwards. Displacement of
a tongue could also be made with horizontal turning

towards the long edge.

Figures 30a-30d show a locking system with a dispiaceable
tongue (30) that locks the edges vertically (D1) according

135 to the above-described embodiments but also horizontally -
(DZ) when the displaceable tongue 30 is displaced along
the joint such that the protrusioans overlap each other.
The displaceable tongue’ has at least two locking elements
and each panel edge has at least one locking element’

20 preferably formed in one piece with the panel core. The
displaceable tongue 30 comprises according to the
embodiment shown in figure 30a two tongue locking elements
42a, 42b. The displacement groove 40 and the tongue groove
20 have also groove locking elements 43a, 43b made in cone

25 piece with the panel that cooperate with the .tongue
locking elements and lock the adjacent edges horizentally
when the protrusions 3la, 31b are displaced in relation to
each other such that they overlap each other as shown in
figures 8a-c. Figure 30a is drawn to scale and shows a 6,0

30 mm laminate flooring. The locking system is produced with

large rotating tools. To facilitate such production, the



could be formed with many different cross sections, for 25 exanple with

| ocking elenments in lower |ips extending beyond the upper lips as shown in
figure 32d. Such an enbodi nent is easier to produce since it does not
conpri se any undercut grooves in the panel edges or in the tongue. Such

di spl aceabl e tongues 30 coul d be connected to an edge 30 with angling,
snappi ng or insertion along the edge. 55 Fi gures 33a-c show that the
di spl aceabl e tongue coul d be arranged on the groove panel |' such that it

| ocks in a groove |located on an outer part of the strip 6. Figures 34a-d
show a production nmethod to produce a 5 | ocking elenent 43a in a | ocking
system shown in figures 8a-c. The first tool position Ti could for exanple
forma horizontal groove. Next tool position T2 could form an undercut
groove 40a and finally a fine cutter in athird tool position T3 could form
the upper part of the edge. 10Figures 35a-c show how a | ocking system

according to fi %cﬁ’u§&bsﬁ9%dco%rpé&d%£& 1é§ph&fde%0li'§§| 19h0pMerni s forned by
for exanple a rotating tool The, under cut séoove which in this case

has a vertical I'GYRi# EgﬁﬂF%éﬁrtcdﬁpécﬁﬁbéoaﬁ éﬂﬁPéa%ﬁ@lEdﬁPﬁuﬁe formed by
15 broaching \/\h&r:&ehaamqoane-haudaydar&pIdaemchrrdeyaand/ehaclf |axed1ctaambdthat cuts

l1ke a knife wt geif&{g% SUBdalcoand ¢ ?.a% %xsﬁé $6la t %%q%@enfl gures

36a-d show a net I nsert a disp e tongue 3 I spl acenent
groove 40 such t4%at o helb- Due to the fact that this locklng system does

not have a strip with a locking element and a locking
groove in the rear side, it is possible to produce such a
vertical push folding system even in very thin floor
panels. Figure 30d shows an embodiment where the locking
10 elements 42a,b, 43a,b have essentially vertical locking
surfaces 47 which have an angle of about 90 degrees to the
horizontal plane. The lower 1lip edges 48a,b are
essentially vertical. Such a locking system could héve a
high vertical and horizontal locking strength. The locking
15 surfaées should preferably exceed 30 degrees to the
horizontal plane. 45 degrees and more are even more

preferable.

Figures 31la - 3le show different embodiments of locking
systems where the displaceable tongue locks vertically and
20 horizontally. Fig 3la shows a locking system with a
displaceable tongue comprising three locking elements

42a,b,c.

Figure 31b shows a locking system.with lower lips 48, 49
that overlap each other vertically and locks the edges in
25 one vertical direction. The displaceable tongue 30 could
be designed such that it creates a pressure towards the
overlapping lower lips 48,49 and this could improve

production tolerances and the vertical locking strength.

Figure 3lc shows a locking systems with two locking

30 elements 42a, 43a and 42b, 43b in the lower part of each



20 tongue is inserted parallel to and along the groove. This nmethod could
be used for any tongues but is especially . suitable for displaceable
tongues with | ocking elenments. The tongue 30 is preferably separated froma
tongue bl ank and noved to a position in line with the displacenent 25
groove where it is held in a pre determ ned position by one or several
tongue hol ders 44a,b. The panel 1 is displaced essentially parallel with

t he di spl aceabl e tongue and an edge part is inserted into the displacenent
groove 40 and preferably pressed further. into the groove 30 by one or
several guiding unites 45a,b. The displaceable 56 tongue is released from
the tongue hol ders 44a,b by preferably a panel edge that cause the hol ders
to for exanple rotate away fromthe edge. Figures 37a-c show a nethod to
insert a tongue'into a 5 groove such tha#4 the tongue is snapped essentially
perpendicularly into a groove. The whol e tongue or only a part of the
tongue could be inserted w th snapping whereby a pusher 46 presses an edge
of the tongue 3@dimtaptaprpralt eg¢et HB1igr SFéraFYSAT éfafif G phft of the
tongue coul d be glQuidsart@chew bpstdredanve- descri bed nethod al ong the
joint. The snapping connection could be obtained by flexible Iips on the

panel edge as shopn in £{guis, 37D ARMOTLYed lexh gkl Bsi@Rgt he tongue 30
as shown in figurﬁﬂﬁ?%.g<?§%rgs 383 aH§S§8beshom1tﬁ§f gllock?n system

accordi ng 15 to elReentsvaioR- Boldsd P 1ok SeEhtd97aPLt H@ Patel ~edges are
noved essentisal Ipuh@rdez 0ok aldr¥at @andse@chit heresseneyatioul d t hereafter be

| ocked with a side, push. The | ocki syst.e ul d_al:59.bg hogked with only
a snapping if tﬁ@rﬂ£§ﬁﬁéc§5ﬁpén?bﬁg ér%§$8F§Fb%|%c?%ﬁg I's grrd%ged in 20 a
posi tion where tslyetgr otitusitors p¥ws ahigmaédcking péertedF-each ot her. Such an
installation could for exanple be used when angling of a panel is not

possi bl e. Figure 38cishbowsodshahat caki figssel eomnng dlalcinBes coold debe used to

replace the Friction congectign andut ok eRinierho0GURLRLY the 25 groove
40 during i nstal9arion. _ _
10 according to figure 3la and the other according to figure
31d or 3le and all locking systems could have overlapping

lover lips.

The shown one piece locking elements in figures 30a-d and

3la-e comprises locking elements with inner parts that are

15 formed as an undercut groove. Figure 32a-c shows however
that the one piece locking elements 43a,b could alsoc be
formed on a rear side of the panel and not in a groove.
This simplifies the production. The inner parts of the
tongue locking elements 42a,b are however in this

20 embodiment formed as an undercut groove. The tongue 30
could be produced by for example machining, injection
moulding or extrusion and these production methods could
pe combined with punching if necessary. The tongue 30
could be formed with many different cross sections, for

25 example with locking elements in lower lips extending
beyond the upper lips as shown in figure 32d. Such an
embodiment is easier to produce since it does not comprise
any undercut grooves in the panel edges or in the tongue.
Such displaceable tongues 30 could be connected to an edge

30 with angling, snapping or insertion along the edge.



Figure 39a-d show another nethod to connect a separate elenent, preferably
a tongue, into a groove. It is an advantage if tongues 30 could be fed
vertically towards a panel edge and connected with a horizontal pusher. The
30 problemis that sone tongues, especially displaceable and 57 flexible
tongues that have a rather conplex three dinensional form could only be
produced with a cross section having a main tongue plane TP, defined as a
pl ane in which the tongue is intended to be |ocated horizontally 5 into a
groove, that is located in the sane plane as the main plane of the tongue
bl ank TB. This problem could be solved as follows. A tongue blank TB is
according to the invention positioned and displaced essentially vertically,
or essentially perpendicularly to the po$htion of the fO panel 1, towards a
turning unit 50 as shown in figure 39a. e tongue is connected to the
turning unite SO and separated fromthe tongue bl ank, as shown in figure

39b. The turni ng yolb,0sbhs-d NELeaRLer hurneth ahouts 0-60Teksal i, or der to

bri ng the tongue 30°Wth its main t ongue ane 1n-a horizontal
position such trapget el hperesrmectel 1 nebch Yrbolfe 180kDfing2panel 1 edge

by a pusher 46 thabvpusiesed he honguer3ghubefframsthe turning unit and into
the groove 40.- This is shown in figures 39¢c and 39d. The panel 1 is shown

in a horizontal pesiinwid hhe 2Q:5600; chat&Ral £ ifigagdoyanar ds. A
di spl aceabl e tongue 30 with protrusions could have a father sinple cross-

section and coullPc&aRg |9teBrpAdaued WHHTY EYYSE hetH 6R Sr¥TSSmai n tongue
pl ane TP per pendisul arhd @itdre taal mppliane al thed dagusabbbnlkEoriB. a 25 This is

shown in Tigure d92,od08 GONRCtLAN (L B.AL0QVe,! AR Nety Siple and
t he tongue 30 cou eaS|I§ ‘be pushed 1n da groove %Jas shown in figure
40a. Figure 40b wiWewcttharoavsy 40y pndofindgue BoeconneEt éd & ghard

tool position T3 could form the upper part of the edge.

10 Figures 35a-c show how a locking system according to
figure 31b could be produced. A horizontal groove is
formed by for example a rotating tool Tl. The undercut
groove 40a, which in this case has a vertical locking
surface, could have any angle and could be formed by

15 Dbroaching where the panel is displaced relative a fixed
"tool that cuts like a knife with several small and

slightly offset tool blades.

Figures 36a-d show a method to insert a displaceable

tongue 30 into a displacement groove 40 such that the

20 tongue is inserted parallel to and along the groove. This
method could be used for any tongues but is especially
suitable for displaceable tongues with locking elements.
The tongue 30 is preferably separated from a tongue blank
and moved to a position in line with the displacement

25 groove where it is held in a pre determined position by
one or several tongue holders 44a,b. The\panel_l is
displaced essentially parallel with the displaceable
tongue and an edge part is inserted into the displacement
groove 40 and preferably pressed further. into the groove

30 by one or several guiding unites 45a,b. The displaceable



LT R

tongue bl ank TB could be turned prior to the separation 30 fromthe tongue
bl ank TB and prior to the connection into the groove 40. Such a turning
could for exanple be nade 58 with two turning pushers 5la, 51b that press
on the upper and |lower part of the tongue 30. Figure 40c show a tongue 30
that has a rather conplex cross section and that is produced with the cross
section 5 and a nmain tongue plane TP perpendicular to the main plane of a
tongue bl ank. The tongue 30 is connected with snapping. Figure 40d show
that such conpl ex cross section could be produced with injection noulding
if the tongue has protrusions 3la. 3la'in the inner and outer part.

10Fi gure 41a show that a tongue 30 could be inserted into a groove 40 in a
very controlled way if upper 52a and/or |ower 52b gui ding devices are used.
The groove 40 nust be positioned such th#t it gives space for the upper

gui ding device 52a to be located between the |ocking el ement 8 and 15 the
di spl acenent groove 40. The panel is even in this figure showmn wth the
front side downkargiés iFi geic@sadpieoRobfs fapsifbreldpaté @oul®d be created for
the guiding devigerddanthea ttoRgUEBQ tigad BS6dd edei Hblaleph ane tbhat i s- not

aral |l el i ; ;
gf a tgnghce) ;ggéggrall)lzeorrlggal‘téplaagg.fr%gF{Igeureggél-lc, d.’ e show that the insertion

Figures 37a-c show a method to insert a tongue into a

5 groove such that the tongue is snapped essentially
perpendicularly intc a groove. The whole tongue or only a
part of the tongue could be inserted with snapping whereby
a pusher 46 presses an edge of the tongue 30 into a part
of the groove 40. A remaining part of the tongue could be

10 inserted with the above-described method along the joint.
The snapping connection could be obtained by flexible lips
on the panel edge as shown in figure 37b and/or by

flexible lips on the tongue 30 as shown in figure 37c.

Figures 38a and 38b show that a locking system according
15 to the invention could be locked such that the panel edges
are moved essentially horizontally towards each other.
They could thereafter be locked with a side push. The
locking systems could also be locked with only a snapping
if the displaceable tongue prior to locking is arranged in
20 a position where the protrusions are aligned in front of
each other. Such an installation could for example be used
when angling of a panel is not possible. Figure 38c shows
that locking elements 42a’,43a’ could be used to feplace
the friction connection and to keep the tongue into the

25 groove 40 during installation.

Figure 3%a-d show another method to connect a separate
element, preferably a tongue, into a groove. It is an
advantage if tongues 30 could be fed vertically towards a
panel edge and connected with a horizontal pusher. The

30 problem is that some tongues, especially displaceable and



30a into a groove 40 could be facilitated if a part of the |ocking el enent
8 of the strip 6 and/or of the tongue 30 and/or of the groove 40 is renoved
such that the tongue edge could be inserted into a part of the groove 40
with 25 I ess or preferably even without any resistance. The remaining part
of the tongue 30 could thereafter be inserted along the joint. Figure 42a
show that a tongue blank TB with several displaceable tongues 30 conpri sing
protrusions 3la could 59 be fornmed by punching a sheet shaped materi al
preferably consisting of HDF, conpact |am nate, plywod, wood or al um ni um
or any simlar material. Figure 42b show that punching could be used to
conpress the material and to 5 formthree-di nensi onal sections for exanple
wedge shaped protrusions 3la. It coul d,be an advantage in thin floorings
or soft core material to use a separate or flexible tongue that | ocks

agai nst an upper and | ower tongue groove surface as shown 10 in figure 27b

and that has an ﬂ&&&ﬁkﬂ%%gg@@§&h39@nkﬂa£ ﬁﬁﬂﬁ&'&ﬁ@l@§&§ﬁ%ba||y hori zont a
upper and | over contact surfaces. n0|$de could al so be used in the

known prior art SYSPEHAwWA?TH ﬁglélsd 8“37@9?‘? EaPIEFEp YL i AtPSet hod. A
fl exi bl e tongue S8&:teonlhvibeyg fommbd twintthe ao1bhepTiit ldadirmgl pard 3@aet hat | ocks

agai nst the uppey, ch QUEN ¢ S YQUES Gl ng{c?ecﬁ%f@&%cgw@@d %Bgl%%ééﬁs“o"m in

figures 43a-43c. ocking systemw th such a tongue coul d icult or
i npossible tol oJcrl&O\/\FtWOQ"%rtthlaéa’rs roERbf 48 EROWATE PiERguie t8d. 1t coul d
however be | ockaghiw pler® of the tongue blank TB. This problem could be

sclved as follows. A tongue blank TB is according to the
invention positioned and displaced essentially vertically,
or essentially perpendicularly to the position of the

10 panel 1, towards a turning unit 50 as shown in figure 3%a.
The tongue is connected to the turning unite 50 and
separated from the tongue blank, as shown in figure 39b.
The turning unit 30 is thereafter turned about 90 degrees
in order to bring the tongue 30 with its main tongue plane

15 TP in a horizontal position such that it could be
connected intoc a groove 40 of a panel 1 edge by a pusher
46 that pushes the tongue 30 out from the turning unit and
into the groove 40. This is shown in figures 3%c and 39d..
The panel 1 is shown in & horizontal position with the

20 front face pointing downwards.

A displaceable tongue 30 with protrusions could have a
réther simple cross section and could easily be produced
with a cross section and a main tongue plane TP
perpendicular to the main plane of the tongue blank TB.

25 This is shown in figure 40a. The connection intc a groove
is than very simple and the tongue 30 could easily be

pushed into a groove 40 as shown in figure 40a.

Figure 40b show that any type of tongue 30 connected to a
tongue blank TB could be turned prior to the separation -
30 from the tongue blank TB and prior fto the connection into

the groove 40. Such a turning could for example be made



20 conbi ned horizontal and vertical notion as shown in figures 43e, 43f and
this nethod could be used to for exanple lock the first rows. A | ocking
with vertical folding could however be nade if the displ aceabl e tongue
conprises a bevel 30b at and edge part that during folding 25 will push the
protruding part 30a into the displacenent groove as shown in figure 43g.

Fi gures 44a-d how a | ong edge tongue 10 and a pressing edge of the

di spl aceabl e tongue could be forned in order to reduce vertical friction
during | ocking of the long 30 edges and di spl acenent of the displaceable
tongue 30 along the short edge. The first step in a locking is generally a
60 |linear displacenent in angled position of one |ong edge 5a towards a

| ong edge 5b of a panel laying flat on the sub floor as shown in figure
44a. The tongue is preferably pushed an #hitial distance displacement

di stance, which 5 could position the short edges in essentially the sane
plane if for exanple wedge shaped protrusions are used. The final | ocking
is a turning actibh e ERBWRYI AUFIegar & U4 BRSSP oRRi NG BStent 8 and
the | ocking grogwe ikéear gait o€OtHeatbn@rd3bacilitate the final |ocking 10

di spl acenent during which action the displaceable tongue 30 is displaced

with a | ocking di ﬂﬁﬁgeqép.sh'gn@ tfoglggg @ spdacenentrashosldmpref erably | ock
the short edges wth a vertical pre tension where the panel qg e of the
groove pane |'i §TpFeSe68 YAty 1agHicAEtee el patt *6F the. 15 strip
6 at the strisp paned mhiastdmfieexamel e sheowenditul agure tRY maifhwelanei cti on

bet ween the pressing edge 32 andythe fin gf ihe.hangua Jarcoul d push the
upper part of the e gegupmargs'ang create "overwood" at the joint edges in

the corner portisoarbeoweBigutsetfdbforndashaith cagee: TR 26°TEH d be
avoided if the RLEBSIRIpLSERd2vith EATdItABH moulding if the tongue

has protrusions 3la. 3la’in the inner and outer part.

10 Figure 41a show that a tongue 30 could be inserted into a
groove 40 in a very controlled way if upper 352a and/or
lower 52b guiding devices are used. The groove 40 must be
positioned such that it gives space for the upper guiding
device 52a to be located between the locking element 8 and

15 the displacement groove 40. The panel is even in this

figure shown with the front side downwards.

Figure 41lb show that more space could be created for the
guiding device it the tongue 30 is inserted in a plane

that is not parallel to the horizontal plane.

20 Figure 41c,d,e show that the insertion of a tongue edge
30a into a groove 40 could be facilitated if a part of the
locking element 8 of the strip 6 and/or of the tongue 30
and/or of the groove 40 is removed such that the tongue
edge could be inserted into a part of the groove 40 with

25 less or preferably even wifthout any resistance. Thg
remaining part of the tongue 30 could thereatter bé

inserted along the joint.

Figure 42a show that a tongue blank TB with several

displaceable tongues 30 comprising protrusions 3la could



vertically and inwardly agai nst the vertical plane VP and/or rounded. A
preferred inclination is 20 - 40 degrees. It is also an advantage if the
tip of the tongue 10 that during locking is in contact with the pressing 25
edge 32 is rounded. The locking distance LIDis in the shown enbodi nent
“smaller than 0,10 tinmes the floor thickness FT. Fi gures 45a-d show
that the vertical friction forces could be reduced further with a flexible
pressing edge 32 30 that could be displaced for exanple vertically during
61. locking. This principle allows that the | ocking distance LD could be
reduced to zero if required. Figures 46a-b show that the describe nethods
to formcavities in an edge could be used to displace the known 5 tongue
fromone groove into an adjacent groove g ? described in figure Ic. One or
several cavities 33" with horizontally extending inclined (figure 46b) or
parallel (figure 47c) walls could be formed by cutting trough the strip 6

and such an enbogi Rt AR Mr&@l%ﬁ&'@%h@@i hodobd QeI p‘%@?éra%flﬁg' cient than
t he known net hods where t hori zont al Ftln saw bl ades are used to

make a cavity. ﬁFﬁﬁﬁétﬂﬁhogHﬂﬁk F?EﬁaQFh€¥Vé?FFcé1yﬁﬂgﬁ #68PgiHg pri ncipl e
utilizing a bendabimeniwnguead) sihalahendsr:iant oFgyurengiie sgpootat20 coul d be

ggPrgxgd igvganﬂhwz§n§%mL?équugédqg 13 SA4E 1AL EOORST hES M th a cavity
P 5 form three-dimensional sections for example wedge shaped

protrusions 3la.

It could be an advantage in thin floorings or scft core
material to use a separate ox flexible tongue that locks
against an upper and lower tongue groove surface as shown

10 in figure 27b and that has an protruding part 30a that
comprises essentially horizontal upper and lover contact
surfaces. This principle could alsco be used in the known
prior art systems, which uses a vertical snap folding
method. A flexible tongue 30 could be formed with a

15 protruding part 30a that locks against the upper and lower
tongue groove surfaces 21a and 20b as shown in figures
43a-43¢c. A locking system with such a tongue could be
difficult or impossible to lock with a vertical motion as
shown in figure 43d. It could however be locked with a

20 combined horizontal and vertical motion as shgwn in
figures 43e, 43f and this method could be used to for
example lock the first rows. A locking with vertical
folding could however be made if the displaceable tongue
comprises_a bevel 305 at and edge part that during folding

25 will push the protruding part 30a into the displacement

groove as shown in figure 43g.

" Figures 44a~d how a long edge tongue 10 and a pressing
edge of the displaceable tongue could be formed in order
to reduce vertical friction during locking of the long

36 edges and displacement of the displaceable tongue 30 along

the short edge. The first step in a locking is generally a




sem b e

di spl acenent. This enbodi nent makes it possible to lock the first rows with
the bending principle. Figure 47b shows that the hook 75 could be flexible
and could snap vertically into a protrusion forned preferably on the 20

| ower part of the displacenment groove 40. Fi gures 48a-48h show different
enbodi nents of the invention. Figure 48a shows a | ong displaceabl e tongue
30 with two friction connection that is suitable for tile shaped products
having a width of 300 - 400 mm It is 25 possible to connect an edge over a
consi derabl e edge length even if the tongue is rather thin since it is
posi ti oned and gui ded inside the displacenent groove and the tongue groove.
The length is in the enbodi nent about 200 tines the tongue thickness.
Figure 48b show a 30 di spl aceabl e tongue 30 with a flexible pressing edge
that 62 could be used to create a pre t®nsion in the length direction
after |ocking. Figure 48c show a tongue blank TB, nmade with injection
moul di ng conprising two rows of displaceable tongues 30, 30 with

protrusi ons andlémesz desplasempits ioutdlerevitid 1pR RFUCER ofP"E08TE C6nsi der abl y

and the tongues . gould be;dHpodugedni b topgnel hlagnks raeapsd shagsfror exanpl e
2*32=64 tongues wi th maintained tolerances in the l.ev f f ew hundr eds
or mllimetres. TAPEF taﬁe§}é°"§’h69\ﬁléqﬁ5%d‘faﬁén ie hé’\r}%u%slgeﬁ%?%rfag‘l%qual

i nter medi at e di stsingesnlhitébhetistohes pheplassnent dgdantd .s¥pbet it ates

rational productiofy ks S,0RNL st hadgethen idatenmdh at endissh@nces coul d
vary along the joint. Figure 48d shows that the known flexibég t ongue coul d
be produced i n BlapkdITBOE GpiPd HETHWGABSE PrRFHETHE A8 SHEWS a

di spl aceabl e 157thengwai3odminh ¥ at tusiiagsachibenchs adhsen iy Eiexicnl e and
o r! o, bar e ar Y ol 0 d DS ALAPBAGRITAL QGG :HBYE £oul d be, used

to over bridge t'i 6n tof érances and to create a vertical pre tension.

Fi gure 48f and 48g Showant#ctt aad feegbitedel #hediprl S€c6hed di spl aceabl e t ongue

10 displacement during which action the displaceable tongue
30 is displaced with a locking distance LD. This final
displacement should preferably lock the short.edges with a
vertical pre tension where the panel edge of the groove
pane 1’is pressed vertically against the upper part of the

15 strip 6 at the strip panel 1 as for example shown in
figure 27b. The friction between the pressing edge 32 and
the tip of the tongue 10 could push the upper part of the
edge upwards and create “overwood” at the joint edges in-
the corner portion between the long end short edges. This

20 could be avoided if the pressing edge 32 i§ inclined
vertically and inwardly against the vertical plane VP
and/or rounded. A preferred inclination is 20 - 4Q
degrees. It is also an advantage if the tip of the tongue
10 that during locking is in contact with the pressing

25 edge 32 is rounded. The locking distance LD is in the
shown embodiment smaller than 0,10 times the floor

thickness F7T.

Figures 45a-d show that the vertical friction forces
could be reduced further with a flexible pressing edge 32
30 that could be displaced for example vertically during



20 or two tongues 30, 30" or nore. Figure 48f shows several small flexible
tongues 30, produced preferably in two-row bl anks, could be used on an edge
to lock wifh vertical snap folding. The advantage is that the same tongue
could be used for all w dths. 25Figure 49 shows an equi pnent to connect
separate parts 30 to an edge of a floor panel. The equi pnent is designed to
handl e tongue bl anks TB conpri sing tongues 30, 30" | ocated side by side and
one after each other. It conprises at |east two pushers 46 and 46. The
first pusher 46 connects 30 one of the tongues 30 to one panel edge |la and
t he ot her pusher connects an adjacent tongue 30" in the same tongue 63 row
to a second panel edge Ib. This allows a very high speed and several
separate parts could be connected to the . sane edge. Figure 50a-50g show an
enbodi nent with a di spl aceabl e 5 tongue gg.in one edge conpri sing
protrusions 3la and a di spl aceabl e tongue groove |lip 22 in the adjacent

edges conpri si nglo@ic_@ﬁ%y%f?@spﬁ%@ip@%lﬂéﬁ kHst ae Bb&iwedgesd.arged Wi th
their wedge tips pointing at each other durlng,the initial stage of the

vertical folding® FRELWEGgESHTEnEh &G Priot rG8 ‘Wi Il during Iocking

automatical ly adjust the two di spl aceable parts such that the protrusions
coul d pass each offhevrasedbaculshyw dgrashbih deActitguresh SGctaf®rs80f, g. This

will . displace angiefed hg tMeadlsapdacenbl Bepard 1i851 £0We i kholhgur e 509
whi ch thereaf{er ' 15 coul d be Bushedtback i.n orger to | ock the adjacent
edges vertical | y*ORABE FroRo? S SAPATT YT ARG W SpPEeaEbP® parts 30, 22

coul d be essentiddskyibadenti Ciglure lc.Fiogeres sbterad showigsngthedtho unl ock
two panel edges ﬁ&@%&@\i@y%&%naw@/ﬁuﬂyﬁd Qfﬁfle%&& %rldg 1hg; system 20
e

according to the invention. Figure a shows unl ocked position with
t ongue protrusi offd931% 476t fEdSi FOd BpoiAsmed by cutting trough the

strip 6 and such an embodiment and production method is
10 more cost efficient than the known methods where thin

horizontally cutting saw blades are used to make a cavity.

Figure 47a shows that the vertical push folding principle
utilizing a bendable tongue 30 that bends into a tongue
groove 20 could be improved if a hook 75 is formed at an

15 edge that cooperates with a cavity 33’ and prevents
displacement. This embodiment makes it possible to lock
the first rows with the bending principle. Figure 47b
shows that the hook 75 could be flexible and could snap
vertically into & protrusion formed preferably on the

20 lower part of the displacement groove 40.

Figures 4Ba-48h show different embodiments of the
invention. Figure 48a shows a long displaceable tongue 30
with two friction connection that is sultable for tile
shaped products having a width of 300 - 400 mm. It is

25 possible to connect an edge over a considerable edge
length even if the tongue is rather thin since it is
positioned and guided inside the displacement groove and
the tongue groove. The length is in the embodiment about
200 times the tongue thickness. Figure 48b show a

30 displaceable tongue 30 with a flexible pressing edge that
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the groove cavities 33b. Figure 51b shows the | ocked position with the
tongue protrusions 3la overl apping the groove protrusions 31b. The

di spl aceabl e tongue 30 could 25 be displaced one step further into the
edge, as shown in figure 51c, such that the tongue protrusions 3la are

| ocat ed over the groove cavities 33b. It is preferred that the outer end
32" of the displaceable tongue 30 is designed such that the unl ocked
position is automatically 30 obtained when this outer end 32' is in contact
with a part of a long edge 41 of a panel installed in a previous row, 64
preferably the inner part of the |ong edge tongue groove. It is preferred
that the tongue initially is positioned such that the distance Dl between
the outer end 32'and the contact point -on the adjacent |ong edge is about
the same 5 as the distance 02 between tw¥ tongue protrusions 3la. Fi gure
51d shows an enbodi nent conprising a displaceable tongue 30 with only one

protrusion 3la extending horizontally beyond the upper Iﬁgg The tongue
groove 20 conpr ic8853 dFeutef ity EBhe ah PrEnES TSR tRiTH S such an 10
enbodi ment COU'dlb@ﬂﬂ&ﬂdaﬂﬂu1Dﬁﬁuh@ft&@@kéy4&hehﬁwdﬂken®ﬂﬁblﬂﬂcOf t he short

edges of narrow Baneld% Wll‘nle _'L <.gc1% Ul\glll% c#o%ggl%lh‘l% €Qs rl%(vss@ict' ons. It

could preferabl§ al'E§ e uséd and in panels with
bevel s on the smérakﬁe:eebllgfes;onigﬁ Qﬂré%rétémﬁﬂtaﬁs%oﬁ?%ﬁflw’?ére t he

tongue cavitises t33b aneaf Uqmed Mdalict Hnn a8k f&:@ﬁhi&-ﬂ'ﬁﬁlﬂr )émaufﬂid ng saw
bl ades. Al'l met hods and principl es descrlbeg q{ vertical fcklng of
fl oor panel s colPBIHE 6%%5198 PHERCEUGESs TROTISZ BATHTY YO0 5ThE 1%cki ng

el enent 8 of a skahgleand3l4td kociiengwigmoseentbdneduiadetarcesxanpite be

replaced with a,dj %P'o%cgapé“ﬁhhf?&é@d@go@'m%ﬁr?metwegh zﬁrloEﬁéé% QRSw@and cavities
that cooperate wth protrusions and cavities on the ng groove and | ock

t he panel s hori E@hgc@yrqeyts Jdmve essentially equal 1ntermed1ate dl nces
10 Dbetween the protrusions and this facilitates rational

production. It is obvicus that the intermediate distances
could vary along the joint. Figure 48d shows that the
known flexible tongue could be produced in blanks TB
comprising two rows. Figure 48e shows a displaceable

15 tongue 30 with protrusions, which also is flexible and
could flex partly inwardly into the displacement groove.
This could be used to over bridge production tolerances
and to create a vertical pre tension. Figure 48f and 48g
show that an edge could comprise one displaceable tongue

20 or two tongues 30, 30’ or more. Figure 48f shows several
small flexible tongues 30, produced preferably in'two—row
blanks, could be used on an edge to lock with vertical
snap folding. The advantage is that the same tongue could

be used for all widths.

25 Figure 49 shows an equipment to connect separate parts 30
to an edge of a floor panel. The equipment is designed to
handle tongue blanks TB comprising tongues 30,30 located
side by side and one after each other. It comprises at
least two pushers 46 and 46. The first pusher 46 connects

30 one of the tongues 30 to one panel edge la and the other

pusher connects an adjacent tongue 30’ in the sare tongue



65 CLAI M5 1. A set of floor panels (1, 1') provided with a | ocking
system conprising a tongue (10,30) at an edge of a first 5 floor panel and
a tongue groove (20) in an adjacent edge of a simlar second floor panel
for connecting the edges verticallycharacterised in that the tongue (10, 30)
and the tongue groove (40) are displaceable in relation to each other, the
tongue conprises a protrusion 10 extending horizontally beyond the upper
part of the edge (31la,31b) and the tongue groove a protrusi-on and a cavity
(33a, 33b) configured such that the adjacent edges can obtain a vertically
unl ocked position where the protrusion of the tongue matches the cavity of
the tongue groove and 15 a vertically | ocked position where the protrusion
of said tongue vertically overlaps the pgptrusion of said tongue groove.

2. The set of floor panels as clainmed in claim1l, wherein the tongue (30)
and the groove (20) each conprise a 20 protrusion and a cavity 3. The

set of floor panghst@ds ekabde@ahén Gagk M2, hereiswd he vbepgignand the
groove each conprisg sever al rotrusLons %nd C %ities ﬁkighel§et of
floor panels as “€F&f Y PR E%ai ATER A WRSIPET 95 1£h8° tTRIEE"Shd°t HE gr oove
are configured sweh ¢dggt upper parts of the edges can be brought into
contact with an essentially vertical notion and that the vertically | ocked
position can be obiqinedodhyswdi spbacaneidcdaheng wabe HDidikpeaedges. 66

5 tongue 30 in one edge comprising protrusions 3la and a
displaceable tongue groove lip 22 in the adjacent edges
comprising protrusions 31b. The protrusions are wedge
formed with their wedge tips pointing at each other during
the initial stage of the vertical folding. The wedge

I0 shaped protrusions will during locking automatically
adjust the two displaceable parts such that the
protrusions could pass each other vertically as shown in
figures 50c¢ and 50f,g. This will displace one of the two
displaceable parts as shown in figure 50g which thereafter

15 could be pushed back in order to lock the adjacent edges
vertically and or horizontally. The two displaceable parts

30, .22 could be essentially identical.

Figures 5l1a-¢ show a method to unlock two panel edges

that have been previously locked with a locking system

20 according to the invention. Figure 5la shows the unlecked
position with tongue protrusions 3la located ih or above
the groove cavities 33b. Figure 51b shows the locked
position with.the tongue protrusions 3la overlapping the
groove protrusions 31b. The displaceable tongue 30 could

25 ©be displaced one step further into the edge, as shown in
figure 51c, such that the tongue protrusions 3la are
located over the groove cavities 33b. It is preferred that
the outer end 32’ of the displéceable tongue 30 is
designed suéh that the unlocked position is automatically

30 obtained when this outer end 32’ is in contact with a part

of a long edge 41 of a panel installed in a previous row,
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5. The set of floor panels as clained in any one of clainms 1-4, w herein
the tongue is a displaceable tongue (30) in a displacenent groove (40) of
the first panel 6. The set of floor panels as clainmed in any one of 5
clains 1 - 5, wherein the protrusion and cavities of the groove are
provided at a lower lip (22) and that the lower lip is displaceable in
relation to the second panel. 7. The set of floor panels as clained in
claimb5, wherein the panels are provided with first and second connectors
10(6, 8, 14, 20,30) integrated with the floor panels and configured to connect
adj acent edges, the first connector conprises a locking strip (6) with an
upwardly directed | ocking elenent (8) at an edge of a floor panel and a
downwar dl y open | ocki ng groove (14) at an adjacent edge of 15 another fl oor
panel for connecting the adjacent edges Ph a horizontal direction D2
per pendi cul ar to the adjacent edges, the second connector conprises the
di spl aceabl e tongue (30) at an edge of a roorgpaneI, and hori zontal |y
0

a
open tongue grodF&IEDMLY RheadnaRy fe&ht Oedge DU %4 hdCREY A 88Y< panel for
connecting the adj asefferedges that ekt teajuedinadkilon iBlposittibatdt he
connectors are configured to,. 0cC j a i r r{g.ca

noti on, tsﬁlé:[“ %naf):r ggesidﬁlgggaél]' gee%?g%%%%?n?ﬂg glg%éprlngggaBbzlagthoﬂtgeﬁe (30) 25
is arranged i n aentact ipainpedi thomddecet: édge WPeatpaRerL the AETS t he
pressing edges i ,CORE i QUksskd 82bs1dicspl Acedopaaeptitdulsyohoritzontal |y and
essentially in one djrection only and al ong the adjacent edge fromthe

initial unlocked 9‘931!11;[9.' gTdts%oasfirp%Lﬁ\bb(ﬁ)ﬁ&g%g cp&lﬁn'rg.!s% a @J'Zsplaceable

tongue 30 with only one protrusion 3la extending
horizontally beyond the upper edge. The tongue groove 20
comprises one cavity 33b and one protrusion 31b. Such an

10 embodiment could be used to lock vertically the middle
section of the short edges of narrow panels. The long
edges will lock the corner sections. It could preferably
also be used in thick rigid panels and in panels with

bevels on the surface edges.

15 Figure 5le show an embodiment where the tongue cavities
33b are formed with thin and horizontally cutting saw

blades.

All methods and principles described for vertical locking
of floor panels could be used to lock edges horizontally.
20 The locking element 8 of a strip and the locking grocove 14
could for example be replaced with a displaceable locking
element with protrusions and cavities that cooperate with
protrusions and cavities on the locking groove and lock

the panels horizontally.

23



8. The set of floor panels as clained in claim5, wherein the displaceable
tongue (30) of a panel in a first rowis configured to be pushed by a
force, applied at the pressing edge (32), of a panel in a second row. 59.
The set of floor panels as clainmed in any one of the preceding clains,
wherein the tongue (10, 30) is displaced essentially along and parall el

with the adjacent edges. 10. The set of floor panels as clained in any
one of the preceding clains, wherein the width of the tongue (10, 30) 10
varies in the length direction of the tongue. 11. The set of floor

panels as claimed in claims 1 - 4, wherein the protrusions and cavities of
the groove and/or the tongue are forned in one piece with the panel.

12. The set of floor panels as clained igsany one of the 15 clains 1-8
wherein the protrusions and cavities of the groove are fornmed in a separate
mat eri al connected to the edge. 13. The set of floor panels as clained
in any one of the preceding clainms wherein,at |east one protrusion has a 20
wedge shape in thé horizontal and/or v | direction. 14. The set of

fl oor panels as clainmed in any one of the precedlng clalns mhereln an outer

part of at | east rotru Lon has or thjicknes i.,s smaller
than an i nner parf %Zg °%e t-DaB?PST m%r aﬁé?‘élcéé }ﬁ“gny one of
the clains 5-10 smeerelqmmarléﬂ@asa ’tlmeumtiior,asi Gt Iaasecalfeweﬂge fghaiped cross

section to obfaid.ap JNei A B9 ¥ffubl g@oneG%ch QRSHE &4bemd Bggydi spl aceabl e

t ongue (30) IS dlsplaced al ong the joint
similar second floor panel for connecting the edges

vertically c haracterised in that the tongue
{10,30) and the tongue groove (40)‘are displaceable in
relation to each other, the tongue comprises a protrusion
10 extending horizontally beyond the upper part of the edge
{31a, 31b) and the tongue groove a protrusion and a cavity
{33a, 33b} configured such that the adjacent edges can
obtain a vertically unlocked posit;on where the protrusion
of the tongue matches the cavity of the tongue groove and
15 a vertically locked position where the protrusion of said
tongue vertically overlaps the protrusion of said tongue

groove,

2. The set of floor panels as claimed in claim 1, wherein
the tongue (30) and the groove (20) each comprise a

20 protrusion and a cavity

3. The set of floor panels as claimed in claim 2, wherein
the tongue and the groove each comprise several

protrusions and cavities

4. The set of floor panels as claimed in claim 3, wherein
25 the tongue and the groove are configured such that upper
parts of the edges can be brought into contact with an
essentially vertical motion and that the vertically locked
position can be obtained by displacement along one of the

edges.
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16. The set of floor panels as clained in an' one of the clains 5-10,
wherein the displacenent groove (40) and the 5 tongue groove (20) are

of fset vertically in relation to each other. 17. A set of floor panels
(1, 1') provided with a | ocking systemconprising a separate part (30) in
one edge of a first floor panel (1) and a groove (20) in an adjacent 10
edge of a simlar second floor panel (1') for connecting the edges
vertically and/or horizontally characterised in that the separate part (30)
i s displaceable along the adjacent edges and that the adjacent edges are
configured to be | ocked vertically 15 and/or horizontally by only a

di spl acenent of the separate part along and parallel to the adjacent edges.
18. The set of floor panels as clained in claim17, wherein the separate
part (30) and the groove (20) each conprf&e protrusions (3la,31b) and
cavities (33a, 33b) 20 configured such that the adjacent edges can obtain

an unl ocked position where the protrusions of one of the adL cent edges
mat ch the caviti e dhetirRE 6fhEYCOST PRI Sadf dcémtetdged™anda®t ocked position
where sone of the.proti-usionsrein nespeaigueely sediyesl soveblapoeach ot her 25

vertically and/or, _horizontall 19. The sgt of Qqr.panel.s as clainmed in
cl ai m 18, \/\/nerei(r?orhl(‘-f1 Sepat altaéerf)%nrtt &) i(gg)coo(r%f F%{reést g&bg pushed by a

force (P), applied at a pressing edge (32% of .the separate g@rt by a panel
in a second row. 66dhe sefgOf THPOLPARFLSt pH Tt 2paTHEIE 2% @"§ifed in” any one
of the clai ngs 1%13%ms wher 8] nihkhei ittt hpmeftrhhersepdratvetpeg tof( 8@ varies in

the length direction of the t.gngue (3 . 21.,The set . ofinkl 9Qfepanel s as
claimed in any #M8°6t Fhes clal n{t %7?%"’51:\/\#111&%; n;rat | éast one protrusion

has a wedge shaped ¥ c¥spbarsabdn trorebttdion &h HhRcFEEEnEPRRdrti cal and/ or
hori zontal pressure when the separate part is displaced along the joint.
22. The set of flporrhpanel sfasleirapaedsi as arlpieat iof ctdien $0 Wexiess 17- 21

wherein an outer h! arg.ne(ifs. o 1885 1aNG: A QL ELSI QR DA Wbt oFs t hi ckness
that is smaller than an inner part.
10 (6,8,14,20,30) integrated with the floor panels and

configured to connect adjacent edges, the first connector
comprises a locking strip (6) with an upwardly directed
locking element (8) at an edge of a floor panel and a
downwardly open locking groove (14) at an adjacent edge of
15 another floor panel'for connecting the adjacent edges in a
horizontal direction D2 perpendicular to the adjacent
edges, the second connector comprises the displaceable
tongue (30) at an edge of a floor panel, and a
horizontally open tongue groove (20) in an adjacent edge
20 of another floor panel for connecting the adjacent edges

in wvertical direction Di,

that the connsctors are configured to be locked with an

angling or a vertical motiomn,

that a pressing edge (32) of the displaceable tongue (30}

25 is arranged in an initial position at an edge of a panel,

that the pressing edge is configured to be displaced
essentially horizontally and essentially in one direction
only and along the adjacent edge from the initial unlocked

position to a final locked position.



23. A nethod to install floor panels with a nechanical angling | ocking
system at | ong edges (5a, 5b) and a 15 nechani cal | ocking system at short
edges (4a, 4b) conprising a tongue (10,30) and a tongue groove each
provided with protrusions and cavities wherein the nethod conprises the
steps of: Bringing a new and a second panel into a position 20were upper
parts of their short edges are in contact, in which position the new and a
second panels are in the sane plane and in a second row with the | ong edges
of fset -and wth the short edges unlocked vertically and preferably | ocked
25hori zontally. Displacing one of the panels along the short edges until
the I ong edges are aligned and sone of the protrusions at one of the short
edges vertically .70 short edges to |ock,the short edges vertically and
hori zontally. Bringing the aligned | ong edges into contact with a |ong
edge of a first panel in a first row5 Angling dowm the second and the new

panel along the af] %@dsétow @p&gspspeﬂsogg dhenk@nG edges sof uidieihi rst, the
second and nem/panel verti cal é hori zontal |y 24. The nethod as

claimed in clai h*239#RdrEr#P e °§§Ebﬁa 1@faﬁd”H@W parfelfsr3 €°Fntsin angl ed
position in rel abh6hgiredt be He psihquiabhel a ifdartde 4ppsidéd an wden t he short

edges are in COQ&%gging edge {32), of a panel in a second row.

5 9. The set of floor panels as claimed in any one of the
preceding claims, wherein the tongue (10, 30} is displaced

essentially along and parallel with the adjacent edges.

10. The set of floor panels as claimed in any one of the
preceding claims, wherein the width of the tongue (10, 30)

10 varies in the length direction of the tongue.

11. The set of floor panels as claimed in claims 1 - 4,
wherein the protrusions and cavities of the groove and/or

the tongue are formed in one piece with the panel.

12. The set of floor panels as claimed in any one of the
15 claims 1-8 wherein the protrusions and cavities of the
groove are formed in a separate material connected to the

edge.

13. The set of floor panels as claimed in any one of the
preceding claims wherein at least one protrusion has a

20 wedge shape in the horizontal and/or vertical direction.

14. The set of floor panels as claimed in any one of the
preceding claims wherein an outer part of at least one
protrusion has a width or thickness that is smaller than

an inner part.

25 15. The set of floor panels as claimed in any one of the
claims 5-10 wherein at least one protrusion has a wedge

shaped cross section to obtain an increasing vertical



25. The nmethod as clained in claim24 wherein the upper parts of the |ong
edges of the first and second and panels 15 are in contact in the position
when the short edges are in contact. 26. The nmethod as clainmed in claim
25 wherein the nethod conprises the step of bringing the upper parts of the
short edges into contact by an essentially vertical 20 notion. 27. The
nmethod as clainmed in claim?26 wherein the nethod conprises the step of

| ocking the short edges horizontally by the vertical notion. 28. A
method to install floor panels with a mechanical 25 angling | ocking system
at |l ong edges (5a, 5b) and a nmechani cal | ocking systemat short edges
conprising a tongue groove (40) and a di spl aceabl e tongue (10, 30) whereby

t he said tongue and tongue groove each conprises 71 protrusions (3la, 31b)
and cavities (33a, 33b) configured such ¢hat adjacent short edges can
obtain a vertically unlocked position where the protrusions of one of the
adj acent short edges match the cavities of the other 5 adjacent short edge
and a verti cal | ypreoeked "porsitheoft steFeadgnieonduet ha%lprist #1id6A8Y of
respectively adjaegytinghgsintedges vertically overlap each other wherein the
met hod conprises the step of: -connecting |ong edges of a second (1) and a

new 10panel (1) jfi 8,56GANderOWLRAchQ & l9B&HaR SAchbrad chanel (17)
inafirst row ( wth angllng

claims 5-10, wherein the displacement groove (40) and the

5 tongue groove (20} are offset vertically in relation to

each other.

17. A set of floor panels (i, 17} provided with a locking
system comprising a separate part (30) in one edge of a
first floor panel (1) and a groove (20) in an adjacent

10 edge of a similar second floor panel (1’) for connecting‘
the edges vertically and/or horizontally
characterised in that the separate part (30)
is displaceable along the adjacent edges and that the
adjacent edges are configured to be locked vertically

15 and/or horizontally by only a displacement of the separate

part along and parallel to the adjacent edges.

18. The set of floor panels as claimed in claim 17,
wherein the separate part (30} and the groove (20} each
comprise protrusions (3la,31lb) and cavities (33a, 33b)

20 configured such that the adjacent edges can obtain an
unlocked position where the protrusions of one of the
adjacent edges match the cavities of the other of the
adjacent edges and & locked position where some of the
protrusions of respectively edges overlap each other

25 vertically and/or horizontally

19. The set of floor panels as claimed in claim 18,
wherein the separate part (30) is configured to be pushed
by a force (P}, applied at a pressing edge (32) of the

separate part by a panel in a second row.



| positioning the second and the new panel in essentially the same plane and
~ with their adjacent short edges (4a, 4b) in contact 15 di splacing the
di spl aceabl e tongue (30) along the adjacent short edges to a position where
sone of the protrusions, of respectively adjacent short edge, overlap each
other to |l ock the adjacent short edges vertically. 2029. A nethod to
install floor panels with a nechanical |ocking systemat |ong edges
conprising protrusions (3la, 31b) and cavities (33a, 33b) and a mechani cal
| ocki ng system at short edges conprising a displaceable |ocking el enment
all owi ng horizontal snapping of short edges 25 whereby said | ong edges can
obtain a vertically and/or horizontally unl ocked position where the
protrusions of one |ong edge match the cgyities in another adjacent |ong
edge and a vertically and/or horizontally | ocked position where sone of the
protrusions, of respectively |long edge, 72 overlap each other vertically
and/ or hori zont al by. wher it ofrheldeet b@ﬁlal(%Oﬁ‘pl’dJ_Sa&&ea lmleh Shﬁﬁﬁqeoﬁf tr{egcki n]g at
| east partially Mertic ori.zant a t he edge of a
first (1") panel“ih %aﬁwétwmreé:\?vl R F&'8 ontg1 eﬁg% P %retcggg panel (1)
in a second row Y{@R2ks Ubﬁhecltqnﬂghtmemw edgehoftoagwmew30l- ) panel in the
second row (R2) to the first panel (1") in the first row (Rl) by bringing
t he upper parts ofitlecashtaeentlcbd! pageledgesclisimedninaghy one of the

5 claims 17-20 wherein at least one protrusion has a wedge
shaped c¢ross section to obtain an increasing vertical
and/or horizontal pressure when the separate part is

displaced along the joint.

22. The set of floor panels as claimed in any one cof the
10 claims 17-21 wherein an outer part of at least one
protrusion has a width or thickness that is smaller than

an inner part.

23. A method to install floor panels with a mechanical
angling locking system at long edges (5a, 5b) and a
15 mechanical locking system at short edges (4a, 4b)
comprising a tongue (10,30) and a tongue groove each
provided with protrusions and cavities wherein the method

comprises the steps of:

s Bringing a new and a second panel into a position
20 were upper parts of their short edges are in
contact, in which position the new and a second
panels are in the same plane and in a second row
with the long edges offset and with the short edges
unlocked vertically and preferably locked
25 horizontally.

* Displacing one of the panels along the short edges
until the long edges are aligned and some of the
protrusions at one of the short edges vertically

i overlaps some of the protrusions at the other of the




di spl aci ng the new panel along the |ong edge of the first panel to a
position where sone of the protrusions of the new and the first panel
overlap each other and until a short edge of the new panel 15snaps into an
adj acent short edge of the second panel 30. A nethod to produce
protrusions (3la, 31b) and cavities (33a, 33b) |located after each other

al ong an edge of a floor panel with a rotating tool (72, 73) having an axis
of rotation (AR) wherein the nmethod conprises the 20 step of: a)
Bringi ng an edge of the floor panel in contact with the tool. b)

Di spl acing the edge of the panel in relation to the tool essentially
parallel wth the axis of rotation. 73 32. A nethod of uninstalling
floor panels (1,1') with long and short edges provided with a | ocking
systemon the short edges conprising a di%pl aceabl e tongue (30) at one edge
of a first floor panel (1) and a tongue groove (20) 5 in an adjacent edge
of a simlar second floor panel (1') for connecting the, ,short edges
vertically (131), théﬂFﬁﬁgﬁéﬁﬁnHOHﬁ§ng%b@€°€ééﬁgEgﬁﬁ?ﬁé%@36%8? usi ons
(31a, 31b) and cavitiwesit3ses1133b) configured such that the short edges can
obtain a vertically unl ocked position where the 10 protrusions of on of the

adj acent short edges match t cavi ties; i Lthe.other fcadi agenpt, short

edges and a verticalﬁ%%fgéﬁ%ggfog¥¥%€§ ﬁﬁ%fe'gg%e.o tﬁg protrus?ons, of

respectively adj acentlasiordseddes, figoervansietit? SLReY “PErtical ly wherein

the met hod conprises the steps of: 15 applying a pressure force (P) at an

edge (32) of sthe displaaeadl @wnotgiectond ahtli ol hgw| @ckedaposi thon

di splacing the di spl ageable {g0N%d.0QUANAL Lo ddsRa! by gl ocked
first, the second and new panel vertically and

horizontally.

24. The method as claimed in claim 23 wherein the second
10 and new panels are in an angled position in relation to
the first panel in the position when the short edges are

*in contact.

25. The method as claimed in claim 24 wherein the upper
parts of the long edges of the first and second and panels
15 are in contact in the position when the short edges are in

contact.

26. The method as claimed in claim 25 wherein the method
comprises the step of bringing the upper parts of the
short edges into contact by an essentially vertical

20 motion.

27. The method as claimed in claim 26 wherein the method
comprises the step of locking the short edges

horizontally by the vertical motion.

28. A method to install floor panels with a mechanical
25 angling locking system at long edges (5a, 5b) and a
mechanical locking system at short edges comprising a
tongue groove (40) and a displaceable tongue (10, 30)

whereby the said tongue and tongue groove each comprises



separating the short edges fromeach other by angling 20upward one of the
panels along its | ong edge. 33. A nethod to connect a displaceabl e tongue
(30) to a displacenent groove (40) in a panel edge whereby the displaceabl e
tongue is a part of a tongue blank .(TB) conprising several displaceable
tongues (30) wherein the 25 nethod conprises the steps of: separating the
di spl aceabl e tongue (30) fromthe tongue blank (TB). 74 connecting the

di spl aceabl e tongue (30) into the displacenment groove (40) of a panel edge
by inserting the displaceabl e tongue sideways al ong the edge. 534. A nethod
as clainmed in claim33 wherein the tongue blank (TB) is positioned
essentially perpendicularly to the main plane of the panel. 35. A tongue
bl ank (TB) conprising several displaceablg tongues (30) adapted to be
inserted to an edge of a floor 10 panel (30) characterised in that the

di spl aceabl e tongues are arranged in several rows with at | east two tongues
in each row. 3ﬁotnﬁ@1@mi(pm,rﬁlbn Oaff @duceicd |(BEXI BGLESEMERHIPr i Sing a

separate part (:%%C erta%dM‘Qr'gt__o_‘3 rtede(gleegfC‘_ﬁl1 aeiln, thertjiié‘El ui pnent
conprises a doubl &erd7t ER3AST Wit h- sever al cut fool's nserting

devi ce (59) mnthuakﬁﬁsﬁemséﬂﬁria@ap?édmter¢ﬁ%@#@miﬁé 9@$a¢at@epart into the

panel edge, a tragsReht alHoen éj:ﬁ_;‘élscﬂa@ﬁ@h@d:atv@tgésﬂ%lfa@ﬁe atRapel relative
the cutting tgols and tngllnse tin deV|ce gtrol 20 system (65)
l?n‘%%?

char act eri sed”i nUREE"t HEFhs®19% ABY FoVRER S R NEh TRESdoubl e
end tenoner as osengppoOduct portumsitnand trhagedthee i sheacentd shénmet

transportation dSé(de“sevé{thQQ%F‘%%?gaﬁ %a%ﬂ%é%@ew&é%%&ﬁoéheslﬁémtﬁéﬁ t hat

controls the transportati on devi ce and
comprlses the step of:

e connecting long edges of a second (1) and a new
10 panel (1') in a second row (R2) to a long edge of a

first pqnel (1’7} in a first row (R1l) with angling

e positioning the second and the new panel in
essentially the same plane and with their adjacent

short edges (4a, 4b) in contact

15 e displacing the displaceable toﬁgue (30) along the
adjacent short edges to a position where some of the
protrusions, of respectively adjacent short edge,
overlap each other to lock the adjacent short edges

vertically.

20 29. A method to install floor panels with a mechanical
locking system at long edges comprising protrusions (3la,
31b} and cavities (33a, 33b) and a mechanical locking
system at short edges comprising a displaceable locking
element allowing horizontal snapping of short edges

25 whereby sald long edges can obtain a vertically and/or
horizontally unlocked position where the protrusions of
one long edge match the cavities in another adjécent long
edge and a vertically and/or horizontally locked position

where some of the protrusions, of respectively long edge,
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overlap each other vertically and/or horizontally wherein

the method comprises the steps of:

e locking, at least partially vertically and
horizontally, the long edge of a first (1'’) panel in
a first row (Rl) to a long edge of a second pansl (1)

in a second row {(RZ}

-

e connecting the long edge of a new (1’) panel in the
second row (R2) to the first panel (1’7) in the first
row (Rl) by bringing the upper parts of the adjacent

long edges in contact

e displacing the new panel along the long edge of the
first panel to a position where some of the
protrusions of the new and the first panel overlap
each other and until a short edge of the new panel

snaps into an adjacent short edge of the second panel

30. A method to produce protrusions (3la, 31b) and
cavities (33a, 33b) located after each other along an edge
of a floor panel with a rotating tool (72, 73) having an
axis of rotation (AR) wherein the method comprises the

step of:

a) Bringing an edge of the floor panel in contact with

the tool. -

b) Displacing the edge of the panel in relation to the

tool essentially parallel with the axis of rotation.

31. A method as claimed in claim 30 wherein the tool is a

screw shaped cutter (72).
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32. A method of uninstalling floor panels {(1,1") with
long and short edges provided with & locking system on the
short edges comprising a displaceable tongue (30) at one
edée of a first flcor panel (1) and a tongue groove (20)
in an adjacent edge of a similar second floor panel (17)
for connecting the short edges wvertically (D1), the tongue
and the groove each comprises protrusions (31la, 31b) and
cavities {33a, 33b) configured such that the short edges
can obtain a vertically unlocked position where the
protrusions of on of the adjacent short edges match the
cavities in the other of adjacent short edges and a
vertically locked position where some of the protrusions,
of respectively adjacent short edges, overlap each other

vertically wherein the method comprises the steps of:

¢ applying a pressure force (P} at an edge {(32) of the

displaceable tongue in vertically locked position

» displacing the displaceable tongue to obtain the

vertically unlocked position

¢ separating the short edges from each other by angling

upward one of the panels along its long edge.

33. A method to connect a displaceable tongue (30) to a
displacement groove‘(40) in a panel edge whereby the
displaceablé tongue is a part of a toague blank {TB)
comprising several displaceable tongues (30) wherein the

method comprises the steps of:

¢ separating the displaceable tongue (30) from the
tongue blank (TB}.
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e connecting the displaceable tongue (30) into the
displacement groove (40} of a panel edge by
inserting the displaceable tongue sideways along the

edge.

34. A method as claimed in claim 33 wherein the tongue
blank (TB} is positioned essentially perpendicularly to

the main plane of the panel.

35. A tongue blank (TE) comprisihg several displaceable
tongues (30) adapted to be inserted to an edge of a floor
panel (30) charactexised in that the
displaceable tongues are arranged in several rows with at

least two tongues in each row.

36. An equipment to produce a locking system comprising a
separate part (30) inserted into an edge of a panel, the
equipment comprises a double-end tenoner with several
cuﬁting tools, an inserting device (59) with a pusher {46)
adapted to insert the separate part inte the panel edge, a
transportation device adapted to displace a panel relative
the cutting tools and the inserting device, and a contreol
system (65) characterised in that the
inserting Qevice is. integrated with the double end tenoner
as one production unit and that the pusher and the
transportation device are connected to the same control
system that controls the transportation device and the

pusher.



