MECHANI CAL LOCKI NGS OF FLOOR PANELS AND A TONGUE BLANK Area of Invention
The invention generally relates to the field of floor panels with

mechani cavol2omisng2syst ens conpri sing a separate di spl aeeasEeoobongse

all owi ng easy installation. The invention provides new i nproved | ocking
systens and nethods to install and discqnnect bui | di ng panel s, especially
fl oor panels and nethods to produce the 1 ocking system Background of the
Invention In particular, yet not restrictive manner, the invention concerns
a mechani cal E&M’W&%y%@é NG5t OF SLQRR BPYELRI AN AEANPYEWRHNKong and
short edges, which could be installed with vertical folding. It should be
enphasi zed that | ong and short edges are only used to sinplify the

description. The panels could al so be square, they could have nore than 4
edges and Eﬁéihdﬁgﬂéhﬁiﬁﬂgéé coul d have angles other than 90 degr ees.
Hovever, the by RIcOR ich a2l 13PRld1calle o i 1ididng: Ranghi g general

More particularly the invention rellates mainly to e type of nmechanically
| ocki ng5systeers,s whitdh raldhew itdsdt largdiing sofs Heoryg cedgresi samdy ver t i cal
novenent of short edges .could . lock all four edges of a nel, ta ot her

panel 5 i ¢ RIS 6 BT T ad GMera 1 TR erred Th s Vertital

fol ding. Floer ipareltiehn tdics itaepe rane ipfassried ddx \WaR R08/{ReAIGH | Appl i cant
Val i nge I nnovation AB) and WD 2008/ 017301 (Schulte) . The main principles
are shown MeHHGH €9 dnsdalfi gurce A8 SHEVRS Tt atl s dadjedcertr short edges in

a first egpecially floor panels and methods to produce the locking

10 system.

Background of the Invention

In particular, yet not restrictive manner, the invention
concerns a mechanical locking system for rectangular floor
panels with long and short edges, which could be installed

15 with vertical folding. It should be emphasized that long
and short edges are only used to simplify the description.
The panels could also be square, they could have more than
4 edges and the adjacent edges could have angles other
than 90 degrees. However, the invention is as well

20 applicable to building 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 a single

25 action method generally referred to as vertical folding.

Floor panel of this type are presented in W02008/004960
(Applicant Védlinge Innovation AB) and WO 2008/017301

(Schulte). The main principles are shown in figure la-1d.

Figure la shows that two adjacent short edges in a first
30 row could be locked with a displaceable tongue (30) which

is displaced, as shown in figure 1lb, by a side push at one



row could be | ocked with a displaceable tongue (30) which is displaced, as
shown in figure Ib, by a side push at oneedge section (32) when the

adj acent wbantio/msages | b, |1c have been fol ded down and pesiriSEewedsizes t he
sanme plane. This vertical "side push"” folding, which generally is activated
by a pressure P froma long side of a third panel 1d in a second row,

di spl aces the separate and di spl aceabl e tongue 30 al ong the short edge
joint Ib but also perpendicular to the joint direction D2 such that a part
of the tongue is displaced into a tongue groove 2 0 of the adjacent short
edge | c. Figgiace s tsivow (Fat vittee ctih§plasﬁc]@s;tﬂnet tsdrigire €3Wess Yocdtced in a

di spl acement, V%1%ov Alfodl %JQ) t}la %\/Sllttylo%]é% ]trhnstt caV| Y q1operat es with

a protrusion |splaceab tongue suc “aceabl e

t ongue 30, Twhien vmtsjieﬁlal “erigid fpﬁ;sedgefoamirtcj)e wih syl agzaemranl@r aeve, is also

di spl aced perpendlcularl to the edge in D2 and into a ton groove 2 0 of
an adj acentGFan@tes k@’u@e?%%ag%es oV T2 Tk FowrP YRR tSHOWE toé faogff]ﬂlédcaw ty 41. A

rotating toolhAl, $iiM larsdQ @ thiy) sawhlade, Rt algs A horizontal
plane HP parallel with the panel surface and forns a cavity 41. The main

di sadvant agﬂaapslatd@aﬂtbhehé:qrme \ﬂol |a fogromtédec apniant £X9s tjt@laltcdﬂtslkwe? abl e

depth as sh wn, |n f| u e push | o kln St g to known
technologyéﬁ at o 6§¥%§n¥ éitﬁ) splacéﬁé é?%b&%lls forne qﬁﬁ;é% i s not

paral lel todrhe Cﬁdgﬂlé sorefe did fdlvstpﬂtade(ai praduce ndiudeep (@veoves o | |
have a negative effect on the stability and stregg;g1of t he panel edge. As
an al t er natfilfe agdgEShape tofgiess ‘condilstiinfg ige |ypagf the

10 displaceable tongue 30 is located in a displacement groove
40, which has a cavity 41. This cavity cooperates with a
protrusion 31 on the displaceable tongue such that the
displaceable tongue 30, when pushed along the edge and the
displacement groove, is also displaced perpendicularly to

15 the edge in D2 and into a tongue groove 20 of an adjacent
panel. Figures 2a-2d show a known method to form a cavity
41. A rotating tool 71, similar to a thin saw blade,
rotates in a horizontal plane HP parallel with the panel
surface and forms a cavity 41. The main disadvantage is

20 that the tool will form a cavity 41 with a considerable

depth as shown in figure 2d.

A side push locking system according to known technology
that requires that a displacement groove is formed which
is not parallel to the edge is very difficult to produce

25 and deep grooves will have a negative effect on the
stability and strength of the panel edge. As an
alternative wedge shape tongues consisting generally of
two parts, which are not parallel with the edge could be
used. Such tongues are expensive and complicated to

30 produce and insert into an edge.



two parts, which are not parallel with the edge could be used. Such tongues
are expensive and conplicated to produce and insert into an edge. The main
di sadvantwgeomiossisde push systens of this kind conparedptwo/sekdvenstzeghani cal
| ocking systens is that it is difficult to formcavities that cooperates
Wi th protrusion on a displaceable tongug in a precise and cost effective
way and to avoid negative effects on the stability and the strength of the
panel edge. Definition of Some Terns In the followng text, the visible
surface of the installed floor panel is called "front face", while the
opposi te si d&hsf mahe Aisedvganelge fodcisngle marsduls vidteors, dfs tdald &dnt ear
face". The edge hetween .the front a rear_.f.ace Js..called "joint. edge". If
not defi ne(fog(%r?erlrjevc\}lt steO Bjﬁ:glteérr él{ne(fq]laélv%%lngg)ﬁskjt ér](/vasrydgst Te ]T%r oen atf alcte “and

t owar ds t helirfearcdlace.o fmer and duisert hmans doewartdss ori tawatr Sgrarmitdie
centre of the panel. By "horizontal plane" is nmeant a plane, which extends

paral | el t&7 e GierR SR Soft TS ' Zc@Teere AhedSHt &y §itSposed

upper part s, of 1o AdiACEM dd RAQES i 4 Wo, j1@ided fdiaar: pang] sHoget her
define a "vertical plane” perpendicular to the horizontal plane. By

"hori zont aldtyrenas meentthiparalried! adideh t he horizontal plane and by
"Vertically" parallel to the vertical plane. By "joint" or "locking systent

are, Toant G ASLing camnsellog e, il ch comect the floor panels
conprises a Strithearfdla dwdcki ngxel,erert visible surface of the
installed floor panel is called "front face", while the
10 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
upper and lower means towards the front face and towards
the rear face. Inner and outer means towards or away from
15 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
adjacent joint edges of two joined floor panels together
define a "vertical plane" perpendicular to the horizontal
20 plane. By “horizontally” is meant parallel with the
horizontal plane and by “Wertically” parallel to the

vertical plane.

By "Jjoint" or "locking system" are meant co acting
connecting means, which connect the floor panels
25 wvertically and/or horizontally. By “Strip panel” is meant
a panel edge that comprises a strip and a locking element
and by “groove panel” is meant a panel edges that
comprises a locking groove, which cooperates with the

locking element in the horizontal locking.



and by "groove panel"” is neant a panel edges that conprises a | ocking
groove, which cooperates with the |ocking elenent in the horizontal

| ocki ng. Byo2vawasrsal push fol di ng” is meant an install arcorsep@bhsdssher e
the short edges of two panels are | ocked when they are laying flat on a sub
floor after the angling. The vertical |ocking is obtained by a side push
that di splaces a separate tongue in the4length direction of the short

edges. The horizontal locking is in conventional fold down systens obtained
in the sane way as for the angling systens with a | ocking el enment in one
edge of a st Ay ‘pardllaeHatrusdogerlaties “wiltsh mgandc kinng ngrtedvié terpranot her edge

of a groov el . "si,de sh | ockin stem is nmeant |, ocki system
whi ch coul %‘et%g{%dogq%%em h% t Leér\}jceretofgi(:%aﬁ %ﬁ‘clsjs 15 [ﬁaélleﬁlgs r?e%%h()lg)pklfé('wt@%ﬁlgue

wi dth" is meant dhe msxinumldisstcance gt idero 1t W fear alHeelarldlnesy .altorg t he
length of a tongue that are.in contact with the nost outer and inner part

of the tpngj’l?efﬁlcgi}mwl&fg tlte OIWéﬁ]ﬁdor}PYfrﬁe %Ws%ﬁh@& |q}egp(§jfacter§e
present si nventd pndis tQ IR ave drhe Afingtd on and st engtd ofs1a .8 de push
| ocki ng systemand particularly of those parts that cause a displ aceabl e
t ongue to rpigeperfrendicculzanibalt d carkiedge S riamasme egrtaove: larfe lichtdpvan
adj acent groove %@%ﬂniﬂﬁmﬁ'%P'%i%ﬁQkﬁlt%EL“esj%;%J%BkQC%PJ%kP”Q t he edge.
Accordi ng t°0 % F15 st é%pec Of e FMWenti*ol " 1 oot péhéﬁs i% provi ded
W th a | ockiyig systE@mrcenrdsding & ldngpltacealdre tonrgue i i awdiigpl acenent
roove in a first
d panel that cooperates with a locking groove on another
10 edge of a groove panel. By “side push locking system” is
meant a locking system, which could be locked with the

vertical push folding method.

By “tongue width” is meant the maximum distance between
two parallel lines along the length of a tongue that are
15 in contact with the most outer and inner part of the

tongue.

Summary of the Invention

The general objective of the present invention is to
improve the function and strength of a side push locking
20 system and particularly of those parts that cause a
displaceable tongue to move perpendicularly to an edge
from one groove and into an adjacent groove when the

displaceable tongue is displaced along the edge.

According to a first aspect of the invention a floor
25 panels is provided with a locking system comprising a
displaceable tongue in a displacement groove in a first
edge and a tongue groove in adjacent second edges for
vertical locking. A locking strip with a locking element
in the first edge cooperates with a locking groove in the

30 second edge for horizontal locking. The displaceable



edge and a tongue groove in adjacent second edges for vertical |ocking. A

| ocking strip with a |locking elenment in the first edge cooperates with a

| ocki ng gwoaum/ismsthe second edge for horizontal | ocki n@CT/RRE2009/051238

di spl aceabl et ongue conprises a protrusion and the displacenent groove a
cavity such that the protrusion is sliding against a cavity wall and in a
first direction perpendicular to the edé% when t he di spl aceabl e tongue is
di splaced in a second direction along the edge. The displacenent in the
first direction causes the displaceable tongue to enter into the tongue
groove whertglpuche cadigessar @ [rocketsviant iaca Ihhe ThHerdadame ndx ieairdy e
vertically do rds . to the.rear si of .t he .panel....The vant.age is that a
si npl e macHi r?%]\é\l/ac ouﬁu(f%bé:@ll?steg&teop (;%?%Utsﬁeot}lcalv% %?lelgle{l d a?%clh%fto%m ng will
not have arcaadwsr selaf faeet ion 4 e siy engtdrtant sicabidrndiyudfart e edge. The
cavity is according to a preferred enbodi nent a blind hole surrounded by an

essenti al | )?%twih(,e& SR 191 SBAr SRS Y PYIV de & SBEERIY t A5 E€dge” and
a m ni mym of; JRterd Al st B ILIRV et ACCRAING 0 2 i$eGoRd ashect of the
invention a floor panels s provided with a | ocking system conprising a
di spl aceablds ntegriguwer iqausedi SplcackErmgnita qpredoyee tiomaaef itrcstergage lari@ ahtcongue
groove in adjacent second.edges for vertical |ackin A | acki strip with
a | ocking %denr%lnet R “ﬁ‘hler%t%ye glee ceg{ Ser ftreesqvﬁctkhe%a Vleorctklicr"flgﬂ r'ol(;)I@leepi n the
second edgedhar: yhesdtzenrisalvydrackiang.y therdissplaceale tengue icmdi ses a
protrusion and the displacenent groove a cavity such that the protrusion is
slidi ng agdiftstPaael -

10 The advantage is that a simple machining could be used to

form the cavities and such forming will not have an

adverse effect on the strength and stability of the edge.

The cavity is according to a preferred embodiment a blind

hole surrounded by an essentially vertical wall.

15 Such cavity provide an extremely stable edge and a

minimum of material must be removed.

According to a second aspect of the invention a floor
panels is provided with a locking system comprising a
displaceable tongue in a displacement groove in a first

20 edge and a tongue groove in adjacent second edges for
vertical locking. A locking strip with a locking element
in the first edge cooperates with a locking groove in the
second edge for horizontal locking. The displaceable
tongue comprises a protrusion and the displacement groove

25 a cavity such that the protrusion is sliding against a
cavity wall and in a first direction perpendicular to the
edge when the displaceable tongue is displaced in a second
direction along the edge. The displacement in the first
direction causes the displaceable tongue to enter into the

30 tongue groove whereby the edges are locked vertically. The



cavity wall and in a first direction perpendicular to the edge when the

di spl aceabl e tongue is displaced in a second direction along the edge. The
di spl acernwotoiomstise first direction causes the di spl aceablirseb@ogsie3g o ent er
into the tongue groove whereby the edges are | ocked vertically.
Theprotrusion is flexible and configured to exert a horizontal pre tension
agai nst the tongue groove. This second aspect offers the advantages that
the negative effects of production tol erances could be reduced and an

i nproved | ocking quality could be reached. According to a third aspect of

t he i nvent icowtafdicor JFarfdlexiios preod ded fiaured Itockixeg tsyest em conpri sing a

di spl aceabl.e t.0 e -l i spl.ace t. groqQve i first edge and a tongue
groove in e? jralczenq“asle or?leddcee gsel;%nf :)grag%vler%ttl %\éfl]le Ito%cr%uneg.gr,&qv%?fki ng strip with
a locking elenent in the first edge cooperates with a | ocking groove in the
second edge florisharczont alsdeatkiofferEhehdi splvaceables ttorrgueheonpri ses a

protrusion and .t he di%flacen%pt groove a cavity such that %gg rotrusion is

slidi ng ag&iS¥ttd TRATS Waldt aHPIHr B S Fireds &Y <N to the
edge when the dirsphaceakle tenaur it diish) aced d ma 1second; direction al ong

t he edge. The displacenent in the first direction causes the displaceable
tongue to enter into the toque groove whereby the edges are | ocked
vertically. HEPGtusicor it rst &s@d dn afthé Neowerw sartd/ogr euppgéerpart of the

o op scsabe Langue e, L1 o SRpRct Il Sie IS APAADS Lt I st Bl
strengt h callsplbeagdechedngue in a displacement groove in a first
edge and a tongue groove in adjacent second edges for
10 vertical locking. A locking strip with a locking element
in the first edge cooperates with a locking groove in the
second edge for horizontal locking. The displaceable
tongue comprises a protrusion and the displacement groove
a cavity such that the protrusion is sliding against a
15 cavity wall and in a first direction perpendicular to the
edge when the displaceable tongue is displaced in a second
direction along the edge. The displacement in the first
direction causes the displaceable tongue to enter into the
tongue groove whereby the edges are locked vertically. The
20 protrusion is located on the lower and/or upper part of

the displaceable tongue.

The third aspect offers the advantage that it possible to
form a displacement groove with small depth and improved

stability and strength could be reached.

25 According to a fourth aspect of the invention a set of
floor panels are provided with a locking system comprising
a displaceable tongue having a main tongue body and at
least two wedge parts located in a displacement groove in
a first edge of a first floor panel, cooperating for

30 vertical locking of the edges with a tongue groove in



According to a fourth aspect of the invention a set of floor panels are
provided with a | ocking system conprising a displaceable tongue having a
mai n t ongwe 2boxhg7mnd at | east two wedge parts | ocated i mca/Str@ploseesrent
groove in a first edge of a first floor panel, cooperating for vertical

| ocki ng of the edges with a tongue groove i nadj acent second edge of a
second fl oor panel. The | ocking system flurther conprises a |locking strip
with a locking elenment in one edge, which cooperates, for horizontal

| ocking of the edges, with a | ocking groove in an adjacent edge. The main
t ongue bodyemaritsescpnd egiste tofo of |seddsice fPrastr wsireds afd e wo dkdessses.

The wedge parts ar cate t .l egst rtl.y in.the recesses. The flexible

pr ot r usi onssyasrteemslﬁﬁldgé:gﬁre Cg)én%rnlsste%t ﬁeq\?\fec(%(gléqp%rttrgl% (‘)Mg%t &i ﬁloé;&(ﬁnsgpl acenent
of the mai rliconrgue odnhperpendivtilar doddte redges anddtierehyslcausi ng t he
vertical |aocking of the edges. The flexible protrusions are in unlocked

posi ti on eSS IAF diRSpISHEEF al'ortd: tthe AHrSPIBEEANE tidhGde R dE ™t ion to

the wedges apd canfd gried 4@ fXeHod, R8sl on against the medge parts
and the tongue groove. The nal n tongue body conprises a friction connection

t hat al | ows mhitspisdacerte mncaltorny tehve sdiespl adéreente dpreo@ee tand gy eventted he
mai n tongue to fall, out fromthe dis t ove._ The vved%e parts

bod | ace r
conprise f raitcﬂieéhgtc@r?nré:c Yool ttﬁlaet rﬁrcee\fesnetsg ?I%Ieen:/?\feﬁ(?g%bpaer £ G e i spl aced
in the di splacemenic grieoveashen e midyd engue bedydtsiidi spl aced al ong the
edge. The wedge parts and the main tongue body conprise rel easabl e wedge
part conne&lisoHs cadaptted it & se W%MU&J@Q% e ARSI G of° the

10 edges and thereby causing the vertical locking of the
edges. The flexible protrusions are in unlocked position
essentially displaced along the displaceable tongue in
relation to the wedges and configured to exert a pre
tension against the wedge parts and the tongue groove. The

15 main tongue body comprises a friction connection that
allows displacement along the displacement groove and
prevents the main tongue body to fall out from the
displacement groove. The wedge parts comprise friction
connection that prevents the wedge parts to be displaced

20 in the displacement groove when the main tongue body is
displaced along the edge. The wedge parts and the main
tongue body comprise releasable wedge part connections
adapted to be released during the insertion of the

displaceable tongue into the displacement groove.

25 The fourth aspect offers the advantages that the edge
could be formed with only a simple machining parallel to
the edges in the same way as conventional mechanical
locking systems. The displaceable tongue could be formed
in a cost efficient way as a one-piece component and

30 converted to a two-piece component during a controlled

insertion of the tongue into a groove.



di spl aceabl e tongue into the displacenent groove. The fourth aspect offers
t he advantages that the edge could be forned with only a sinple machining
paral | el wovtvserdges in the sane way as conventional mechamz@alsizegki ng
systens. The di spl aceabl e tongue could be forned in a cost efficient way as
a one-pi ece conponent and converted to Y t wo- pi ece conponent during a
controlled insertion of the tongue into a groove. According to a fifth
aspect of the invention a tongue blank is provided conprising at |east two
tongues having a tongue | ength and being connected to each other. The
tongues are Ad@mPreld o tee asdpdrtdt edfacdmodadheotimerenandn Bsdanadisi nt o an

edge groove -of .a .f]loQ el . ch t.0 Qnpr.i ses int ue baody
conpri si ng%e%IanlkealsSt ptr\r/(\)ovpl%%é rclﬁjs?)orhnlsslerl Léljﬁcd;ineg Sé:szcgr?ti éjlrﬁ%g}l%lsn r‘]aﬁfelrigor‘ijgue

| engt h di r ecinogaie drthdtko drecessesy chheidanrgue ccempt sahdmo wedge parts

| ocated at |east partly in or adjacent to the recesses. The main tongue
body and t HERRFFe 3Far PS5 RY itse B eredl € Wddgd 52 Sdirrectitshs adapt ed

to be rel eased fromithe nai ndRNgue Redy duringdihe dnser tisgpof the tongue
into the groove. The fifth aspect” offers the advantages that the tongues

coul d be prtoduyced,cdrandlsed andainsdraredis fitcolva qpryovies ing & tsilmelses and cost
efficient way. Al enhodi ne the fir ecand, .third, fourth

nt.s of. t., , nd

fifth as pectt S c?orlﬂtdwt)selo@osntﬁxr?eeéléalﬁl@ tehgesefnlscelﬂlb Yo lﬁlr otthreusi—’loé1 “Cou eélgftglr
exanpl e be dised¢tiegether uMd hereadd.y @ endiqi@ tonthe Jeearcwsl deedped bei ng
| ocat ed on an upper and/or | ower side of the displaceable tongue.

parts located at least partly in or adjacent to the

10 recesses. The main tongue body and the wedge parts
comprise releasable wedge part connections adapted to be
released from the main tongue body during the insertion of

the tongue into the groove.

The fifth aspect offers the advantages that the tongues
15 could be produced, handled and inserted into a groove in a

simple and cost efficient way.

All embodiments of the first, second, third, fourth and
fifth aspects could be combined and the flexible
protrusion could for example be used together with a

20 cavity extending to the rear side and being located on an

upper and/or lower side of the displaceable tongue.

The invention provides for new embodiments of locking
systems preferably at short edges but also at long edges
or in square panels. Useful areas for the invention are

25 wall panels, ceilings, exterior applications and floor
panels of any shape and material e.g. laminate; especially
panels with surface materials contain thermosetting

resins, wood, HDF, veneer or stone.

Almost all embodiments of the locking system are

30 described with a displacement groove and a displaceable



The invention provides for new enbodi nents of |ocking systens preferably at
short edges but also at |ong edges or in square panels. Useful areas for

t he i nvenwDaniozse7seal | panel s, ceilings, exterior appli eatrisep®oasdis | oor
panel s of any shape and material e.g. lam nate; especially panels with
surface materials contain thernosetting yesins, wod, HDF, veneer or stone.
Al nost all enbodi nents of the |ocking systemare described with a

di spl acenent groove and a di spl aceabl et ongue on the strip panel, nmainly in
order to sinplify the description. It is obvious that the main principle or
t he i nventitomasulah dihso e Ips edinen -t e lrdekilmy qrdsev e osisdar 1A fvortdige i s

| nserted inio g displacement. argave,d nigne sdog, whioh Js Jiacared adi acent,
and prefera%y above t'he 1 ocking groove an&a tongue ‘groove is formed in
anot her eddenagjtacentcdd d ke dootdd ngest rdrp tard Iprafierabins esseritdeal Izy above
the strip. Brief Description of the Drawings Figs la-d illustrate prior art
| ocki ng syHBRAVFilgs PEE Sowrd Pd G SR AP YR tifo P o G ra
cavity kn gm iedge Of; @ panelaqHQs Ba-fhshawa piaductien meihod to form
cavities in an edge of a panel”. Figs 4a-d show an alternative production
met hod to florahicavidrcesd mrah cedgercofe @y yvarvel .1 sFifgynal d rskkow tdepr oduct i on
nmet hod usi ng, a scr.ew %uctter Lo flor .cavi ttires ir}ldan rec%%er %{l a panel. Fig 6
a-b show héWwEaitids Colid BE £ GTed S 4 'Eorfd o8 par?e ypri or to

appl yi ng assiydace lllayemb o tde strip.

Brief Description of the Drawings

10 Figs la-d illustrate prior art locking system.

Figs 2a-c show a prior art production method to

for a cavity in an edge of a panel.

Figs 3a-f show a production method to form

cavities in an edge of a panel.

15 Figs 4a-d show an alternative production method to

form cavities in an edge of a panel.

Figs 5a-d show a production method using a screw

cutter to form cavities in an edge of a panel.

Fig 6 a-b show how cavities could be formed in a
20 core of a panel prior to applying a surface layer on the

core.

Fig 7a-d show a locking system with cavities

formed by saw blades.

Fig 8a-e show a locking system with a cavity

25 formed by cutters as a drilled blind hole.

Fig 9a-c show a locking systems with horizontally

open cavities formed by cutters.



core . Fig 7a-d show a | ocking systemwith cavities formed by saw bl ades.
Fig 8a-e show a | ocking systemwith a cavity forned by cutters as a drilled
bl i nd holwo 2biogs®m2c show a | ocki ng systens with hori zomcalskyooopensgcavities
formed by cutters.Fig 10a-e show a | ocking systemw th a displ aceabl e
tongue conprising flexible protrusions. gi g Ila-d show a | ocking system
with a displaceabl e tongue conprising pr1 trusions at the |l ower part of the
tongue. Fig 12e-f show a | ocking systemw th a di spl aceabl e t ongue
conprising protrusions on upper and/or |lower parts of the tongue. Fig 13a-d
show f 1 exi bl @i@r dtOraugﬂ' ons on shwe Ia)vil@rcl@arq &:}szf@mjivsipﬂYac@eabl e tongue and

producti on S bqe QE{OrH a St %{gg{ % tfrlor;g %%J)P 31% d show a

| ocki ng sys cavi g vertica I'ng *sSaw bl ade. Fi g
15a-b show a |0Ckl ng systemvmth cavi t| es forned by a hor| zontal ly rotating
saw bl ade. Firgdl@d-dsrcshow a |dooki reg 1systieny utsidtesi ngitdavd ties, which are
formed in conn ctlon to the form ng .of the | ong edge | ocki ng system Fig
17a-b show SR 1§ S8R (I TEF IS O &4 iltth 156t usi ons.
Fig 18ase shaw a- qu}@ ngreyst.emw th spi kes cooperating with recess and an
enbodi nent conprising a

Fig 12e-f show a locking system with a
displaceable tongue comprising protrusions on upper and/or

lower parts of the tongue.

Fig 13a-d show flexible protrusions on the lower
10 part of a displaceable tongue and production methods to

form a stable and strong edge.

Fig 14a-d show a locking system with cavities

formed by a vertically rotating saw blade.

Fig 15a-b show a locking system with cavities

15 formed by a horizontally rotating saw blade.

Fig l6a-b show a locking system utilising
cavities, which are formed in connection to the forming of

the long edge locking system.

Fig 17a-b show a locking system with spikes that

20 cooperates with protrusions.

Fig 18a-e show a locking system with spikes
cooperating with recess and an embodiment comprising a

displaceable tongue on the groove panel.

Fig 19%a-e show a locking system with an one piece
25 displaceable tongue that after insertion is separated into

several unconnected parts.



di spl aceabl e tongue on the groove panel. Fig 19a-e show a | ocki ng system
with an one piece displaceable tongue that after insertion is separated

i nt o seveweal2owwmsorspect ed parts. Fig 20a-d show i nserti onpgir/sg2d00081288 | Nt 0 a
groove and | ocking of a |ocking systemaccording to the invention . Fig
2la-c show a nmethod to position a tongue,in a groove. Fig 22a-d show a
tongue bl ank and an edge of a floor pan during |l ocking. Fig 23a-f show

t ongue bl anks and | ocking system at an edge of a floor panel during

| ocki ng. Fig 24a-f show enbodi nents according to the main principles of the
i nvention. DES@RQF@'H‘G\I OF ENVBODIWENES I0R OTHR 1 NVENTIJON: P'ifgjlﬂea 3-Besshows a
producti on O% forfma \6'ctk'195 % %t% acaccocrodrj 1940 a . cutter principle.
Sever al cuf&ers ¢ coul’d be used,”Yone eac é%V| he form ng could
t ake pl ace ibefcrs cor. after forning of the profile. Flgure 3a shows that the
cuter principle could forma cavity, which is smaller than the dianeter of
the cutter. ure 3e shows cavity, which is larger than the dianeter, if
t he panel an(flt heélfos are dlsskﬁ?“é(,aed“eitﬁlordelté’tlp&?]ttoloerh@n SR 1 dure 3f
shows ascayitypyanhich is forned, as a blind hole conprising a solid upper
part and an openi ng. Figure 4a- d show t hat the above nentioned form ng

could al so be nade with a saw bl ade principle where preferably
Fig 22a-d show a tongue blank and an edge of a

floor panel during locking.

Fig 23a-f show tongue blanks and locking system at

an edge of a floor panel during locking.

10 Fig 24a-f show embodiments according to the main

principles of the invention.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION
Figure 3a-3e shows a production method to form cavities

4la-d according to a cutter principle. Several cutters

15 70a-d could be used, one for each cavity. The forming
could take place before or after forming of the profile.
Figure 3a shows that the cuter principle could form a
cavity, which is smaller than the diameter of the cutter.
Figure 3e shows a cavity, which is larger than the

20 diameter, if the panel and the tool are displaced in
relation to each other. Figure 3f shows a cavity, which is
formed, as a blind hole comprising a solid upper part and

an opening.

Figure 4a-d show that the above mentioned forming could
25 also be made with a saw blade principle where preferably
several saw blades 7la-d preferably on the same axes,
forms cavities 4la-d. The cavities are in this embodiment
smaller than the diameter of the saw blades. They could of

course be equal or larger.



several saw bl ades 7la-d preferably on the sane axes, fornms cavities 4la-d.
The cavities are in this enbodi nent smaller than the dianeter of the saw

bl ades. TWeyonwsh®20f course be equal or |arger. Figure PaTdesdonsassret hod
to formthe above nmentioned cavities 4la-f with a screw cutter principle.
Such form ng could be produced in a veri cost efficient way in a continuous
production line and with high accuracy %pecially if the panel position and
speed is synchroni zed accurately with the tool position and the tool
rotati on speed. The screw cutter 72 could be used as separate equi pnment or
nmore pref er aBliypuas ag-ichtségratedatdold posiftdmen tie abdogbimerdgridneshoner. The

panel edge js. .di.spl gced essenti al | arallel ta.the is Of .ratati.on AR of
the screw cclft‘@l(ejcrl Soglcla7 i “ﬁecr}ll s [)Stgysrﬁblcélttt()erprp()r&ﬁlgelpgny S ue%le%tovﬁnltlﬁl ound
or sharp cavdlese T diddd ng couladt aks tpleaca diefrar evavafitrera or i n
connection with the profile cutting. The paositiaon in the | ength direction
of a cavi t ¥ FGriePUsn B PaITeI: Bdde e frdy IdR theHFSU G Yof the first

entrance tQalodaohh 56 thal £Lomms Jahia icontact Mddy tihe Nanelr £dge As

shown in figure 5c. "This means that the rotation of the tool nust be
adj ust ed t @adveraganel wadde thirattdosl moead itcowards thise ttaga! .rofhed Jposi ti on
bet ween cavsi tei es ul d breewv%rl% accurat %uilfd tbhe utsoeo arSotSaeti o%tiGS adj ust ed
and synchror?l zed wi th THe sp_eed;et hat” tie paneel IS displ aced i relation to
the screw eufdi@mensuch anadjpisimen1of dherpasiddamtefd theifirst entrance
tool and the tool rotation could be made by neasuring the position

position in a double-end tenoner. The panel edge 1is

10 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 cavities. The cutting could

take place before, after or in connection with the profile

cutting.

15 The position in the length direction of a cavity formed
on a panel edge depends on the position of the first
entrance tool tooth 56a that comes into contact with the
panel edge as shown in figure 5c. This means that the
rotation of the tool must be adjusted to the panel edge

20  that is moved towards the tool. The position between
cavities could be very accurate if the tool rotation is
adjusted and synchronized with the speed that the panel is
displaced in relation to the screw cutter. Such an
adjustment of the position of the first entrance tool and

25 the tool rotation could be made by measuring the position
of a panel edge and the speed of a transportation chain or
a belt or the driving device that moves the chain or the
belt. It is possible to obtain very accurate machining of
the cavities and to position the first cavity at a pre

30 determined position from the edge with a tolerance of

about +- 0,2 mm or even lower. The diameter 53 of the



of a panel edge and the speed of a transportation chain or a belt or the
driving device that noves the chain or the belt. It is possible to obtain
very accuwetelomsciseni ng of the cavities and to positionpChsEbéwssizeavity at
a pre determ ned position fromthe edge with a tol erance of about + 0,2 mm
or even |lower. The dianmeter 53 of thesh[?%/n screw cutter tool 72 should
preferably be smaller on the entrance side ES than on the opposite exit
side. The screw cutter tool could however have the same di aneter 53 over
the whole I ength 54. The increased cutting depth could in such a tool

confi gur at istywve scEgched wistth t@e laxizs sefoulst atriedie ety e Sinaghtdry cangl ed

inrelation,to the feeding, di tion of .the el. .edge,. . The pit 55 of the
tool confi gr%&reatelnt(}nraélecfel hes 1 hEreSe?Cn “er r%ldite}ft%e Ool%s%tsalr?&%é{fltt %eldgea'vi%?llees. It is
t her ef or e wemeweasyt tted foarad adudid efowearart iesreanthgpraintalsiiGing bt tbvery

preci se internedi ate distances over a considerable length of a joint. The
teeth 56 of°V&Lsdhéw "diniter S Hrét-erds - irade 519 iGvdistid aerfifanonds.

Cavi tiesg couhd aliso Hed or el Widh & Jarge ot ing el sidh lar a8 saw
bl ade, which conprise cutting teeth on only a portion of the tool body.
This is a siplogatadranthadf itshe lsohaw v wnodredoriimngiggdleg iamd teadthe ot at i on
fornms one CfaVicf'¥1' T. e advant a%ﬁ ihs t hat it he, i ntermedi at e di stance between
the cavities could ‘be ecchalr?ge(? f an pféieustergé;net' of the tool rotation speed

or the feeding speed of the panel. A planned or unplanned production stops
where the di splcagerent 5of o pareltds slooEiedidas imrpraeidierad ftHdhe screw
cutter is integrated with the profiling equi pnent ,
intermediate distance of the cavities. It is therefore
10 very easy to form a lot of cavities and protrusions with
very precise intermediate distances over a considerable
length of a joint. The teeth 56 of a screw cutter are

preferably made of industrial diamonds.

Cavities could also be formed with a large rotating tool
15 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 advantage is that the intermediate distance
between the cavities could be changed by an adjustment of

20 the tool rotation speed or the feeding speed of the panel.

A planned or unplanned production stops where the
displacement of a panel is stopped is a problem if the
screw cutter is integrated with the profiling equipment
since the screw cutter will destroy all cavities of a

25 panel that are in contact with the tool teeth. This
problem could be solved with production methods comprising
the following steps where some or all steps could be used

independently or in combinations.



since the screw cutter will destroy all cavities of a panel that are in
contact with the tool teeth. This problemcould be solved with production
met hods cwopoimisng2t he fol | owi ng steps where sone or al lpcsisepmoosnzbsl be
used i ndependently or in conbinations.a ) The panel is always stopped when
is has passed the crew cutter tool and after a full production of all
cavities located on a panel edge. This thod is used for all planned
stops. The screw cutter is displaced away fromthe panel edge when a panel
is stopped at a position, which does not allow a full production of all
cavities on an addée Suele lparseles waivtsh sgarmlef pheduded heay idtises dartéiedet ect ed

and rejected from narmal .praoducti.on. The s cutter .i.s _di spl aced away
fromthe panel edgcere\)\ﬂhn%ﬁlttptﬁer Bcé)r?é r?jsntd!g[‘)al)sf.telrhea1 ﬁu?#s orrotdzjtcitolr?ndeo\%ggﬁi s than
reversed. The screwdutiteey lickameedrbackdneli tsiger.i gihial neasidd ds and t he

panel is produced in the normal way. ¢ ) The screw cutter conprises a
novi ng devi ce that'S89 dwE tHdt BTEEH & 108t ICaSETF FarAUtET ' t he panel

edge ang agai nst thefieeding iy G0N Jhe pangls when a Ranrel ;i ops.
The screw cutter is displaced such that its teeth pass the panel edge of a

st opped panel . Al Istcepad ed i Hosalbiays b ifall Idperachitned lever Whved an
ener gency break occurs .. .The screw cutter. returns to itssorihgi nal lpositi on
when t he transportpartol o1 devi Se ar " Vand & r?enwaﬁlar?e 99°s ﬁrcodl?caen(? in the
nor mal way. with partly produced cavities are detected and

rejected from normal production.

10 b) The screw cutter is displaced away from the panel
edge when the panel stops. The transportation device
is than reversed. The screw cutter is moved back to
its original position and the panel is produced in

the normal way.

15 c) The screw cutter comprises a moving device that
allows that it could be displaced parallel to the
panel edge and against the feeding direction of the
panels when a panel stops. The screw cutter is
displaced such that its teeth pass the panel edge of

20 a stopped panel. All cavities will always be fully
machined even when an emergency break occurs. The
screw cutter returns to its original position when
the transportation device starts and a new panel is

produced in the normal way.

25 The displaceable screw cutter method as described in c¢)
above offers the advantages that conventional profiling
egquipment could be used without any modification of the

transportation device or the control systems.

The above described production methods to form cavities

30 with a crew cutter could be used in all type of panel



The di spl aceabl e screw cutter nethod as described in ¢ ) above offers the
advant ages that conventional profiling equipnent could be used w thout any
nodi fi catworzomfosttse transportati on device or the controlPcIpEr@amsizihe above
descri bed production nethods to formcavities with a crew cutter could be
used in all type of panel machi ni ng and ?épecially i n such machi ni ng where
cavities are formed which conprises par of a nechani cal | ocking system
for floor panels. Figure 6a-b show that form ng of cavities could be nade
before the profile cut. A separate material 62 or a panel core with

pr ot r usi onghasdAniings arha ec,smﬂq;iadelmcirmw@d e ham iedy erhefr ¢t v vflltgersboar d

and prefer%brjé/ qurlﬂlee% W%tv&F%o surf Aayer. at%{é%h%&l%aﬁnﬁ'o@%% er 61 in
a

a wood or l|anm nate 0o0r Fes a shom1t escrib ods to
forn1caV|tm@&uemzﬁbﬁuﬁxbdnnﬁaidmg .used to displace a displaceable tongue 30
fromone displacement groove 40 into an adjacent tongue groove 2 0 as

described in fi res r several caV|t|es 4la-c horj zontal |y
extendi ng i ngﬁg g)arsg]iqw It%iﬁl IEOTE6M% Be Fored oy 2 éﬂﬁttbﬁg gh the
strip GSan%é%&ﬁe%ﬂmﬁ@%&%ﬂﬁ@knﬁﬂdAP@@%&%&&EH&@%HQQ&!%Zﬁ&&eﬁg%héﬁf'C'ent
than the known nethods where thin horizontally cutting saw bl a are used

to make a g wltTh@r@é;\msul@mcmﬂvatmeg érl@blqplﬁei fosr r@exmrwqthsq thepi ng t ool
heads 71a- 7 Cog n Qol d S Iaced
%cfedc\}\}“l ftlt%‘?r%%rg%% and f_lte’ra% \rglr ﬁ at’l on%t np

towards thé tear si anel i's ace
j unpi ng t odudteads.lakhke W%lnob@&.llkﬁhl@fncﬁ@ig’ Sl%y@rscmbe_n a wood or

laminate floor.

10 Figures 7a-d show that the describe methods to form
cavities in an edge could be used to displace a
displaceable tongue 30 from one displacement groove 40
into an adjacent tongue groove 20 as described in figures
la-1d. One or several cavities 4la-c with horizontally

15 extending inclined or parallel walls could be formed by
cutting trough the strip 6 and such an embodiment and
production method is more cost efficient than the known
methods where thin horizontally cutting saw blades are
used to make a cavity. The cavities could preferably be

20 formed with jumping tool heads 7la-71c, mounted on the
same tool shaft, and which are displaced towards the rear
side when the panel is displaced in relation to the
jumping tool heads. The panel could of course also be
displaced towards the saw blades vertically or

25 horizontally. The jumping heads could be mounted in the
same machine that forms the long edges and the forming of
the cavities could be made in a cost efficient way in line
with the forming of the locking system. The jumping heads
could also be displaced along the feeding direction and

30 the relative speed between the displacement of the jumping

heads and the displacement of a panel edge could also be



di spl aced towards the saw bl ades vertically or horizontally. The junping
heads coul d be nounted in the sanme nmachine that forns the | ong edges and

t he for mwg 20fo/ashs2caviti es could be nmade in a cost effipcrsmERoow@y12sh |1 ne
with the form ng of the | ocking system The junping heads could al so be

di spl aced al ong the feeding direction aﬂg the rel ative speed between the
di spl acenent of the junping heads and t di spl acenent of a panel edge
could al so beused to obtain cavities with an opening, which is |arger than
the width of the rotating tools. Junping non-rotating scraping tools could
al so be usedad Horanteaw tdaes tore prgtitugirorreerfingur eliiehs Hews aarger

di spl aceabl. e to e . n l.ocked .posi t]| ith jts .protrusions.3la-c

| ocated in tt%ﬁaerl cn%l\% twlle%st%4 gct%eFir%l}ragu‘Pg (s)%(g)v\gss t Hjleunlpolé]lge Oposﬁlo’?"laé:nl]f1 en the
tongue 30 hasheeny dicsplsacedlal ongd he edgel wd Fansicderipriessurre P appl i ed
at an edge section 32 of_ the displaceable tongue 30. The protrusion wl|
during thi PTAEHSECETent 99 Fe A Y thé \ig&lqua@featbﬁt,? cAiHti%es tafd f or ce

the tongue {0 Jmxe RRIPAeNdicylan v D40 he iedge Aand d aclcddip sthe
adj acent tongue groove 20. Figures 8a-8e show an enbodinment with a cavity

41a forned tdse adlitieshdlle-cA dutduere Wid Bhaovd dimet droadfed grosexampl e 5- 15 mm

could be used a one or several avities 41a-41c .sha as blind hol es
coul d be f(‘)ﬂr%ﬁendnf‘f%reo TS ée@r hsalsd%eaesrl soﬁloS ﬁaicne iagl rnegg a- §(9%8Tﬁﬂelt61anel

and/ or the cwyilRy pafess Airgplraces vieyd icaldry dpargds each 30t ke gy i ng
machi ni ng. The cavities could be positioned such that they cooperate during

| ocki ng wi tH FHGGSTIoNS DL T | dédt & BT AHET rifierl stk WHE t ongue 30
as ShOW@ '@Jéﬁ%géghégkgﬁjde along the walls of the cavities and

force the tongue to move perpendicularly PD to the edge

and lock into the adjacent tongue groove 20.

Figures 8a-8e show an embodiment with a cavity 4la formed
as a blind hole. A cutter with a diameter of for example
15 5-15 mm could be used and one or several cavities 4la-41c
shaped as blind holes could be formed from the rear side
as shown in figures 8a-8c. The panel and/or the cutter are
displaced vertically towards each other during machining.
The cavities could be positioned such that they cooperate
20 during locking with protrusions 31a-31d located on the
inner part of the tongue 30 as shown in figures 8d-8e.
Such an embodiment will make it possible to form a very
strong and stable edge since the cutters will remove very

small amounts of material.

25 Figures 9a-9c show an embodiment with cavities 4la-d
formed with a cutter and where the cutter and/or the panel
are displaced horizontally during machining. It could be
an advantage to use such a production method in some
application. The cutters could for example be stationary

30 or fixed to a jumping tool head that also could be
displaceable along the feeding direction of the panel.



Such an enbodiment will nmake it possible to forma very strong and stable
edge since the cutters will renove very small anounts of material. Figures
9a- 9¢ showoaniasbmdi ment with cavities 4la-d fornmed w t rca/Sepdobmsizasnd wher e
the cutter and/or the panel are displaced horizontally during machining. It
could be an advantage to use such a progzction met hod in sone application.
The cutters could for exanple be stationary or fixed to a junping tool head
that al so could be displaceable along the feeding direction of the
panel . Figures 1Ca-10e show that protrusions 3la-c could be nmade flexible
and this coultddyveassdd ad Ueorppens athe tf err oprrodueisor lteolce candes bandacs

create a hanizonhal pre 4ension betyeen the {ongye 30,ang Lhe tongue groove
2 0 such that"a vertical pressure force Colil e Ccreated between the
upper part pgafodure ist ige 1@ randdhemdjtac ente panel has istiomali dd gure 1CQd.
The vertical pressure force VF is prefer abIP/ caused by contact surface

bet ween t hé A Griglie 25058 tHE ttohgre g >E WS S sviggitd y i nel i ned

in relasion. 49 the thorizantial, plane dRe HOwesH | a:d Shew dhat- py ot rusi ons
3la-c which during | ocking coopérates with cavities 4la-c could be forned

on for exarpiteraeie Hheweronsar raeft tdfe tdies pitatealdl endorigge 30.aCEre dept h of
t he di spl acenent qr ogve rl40 C%t” drbe e r%sed G nsi erarbl arnd hrl s wll

i ncrease t K& oi sture Stapii ity and ]t € st reerYQGt ot ﬁ)eej oIt H é:l?r es
12a- 12f shaw tikate frfr-siyo R a3ka-L byBlnta@t ¢l fth Jee Hearsrdh amd he upper
and/or | ower part of the displaceable tongue 30. Such protrusions could
during tongue 30 and the tongue groove 20 which are slightly

10 inclined in relation to the horizontal plane HP.

Figures 1lla-d show that protrusions 3la-c which during
locking cooperates with cavities 4la-c¢ could be formed on
for example the lower part of the displaceable tongue 30.

The depth of the displacement groove 40 could be decreased

15 considerably and this will increase the moisture stability

and the strength of the joint.

Figures 12a-12f show that protrusion 3la-c, 3la’-c’ could
be formed on the upper and/or lower part of the
displaceable tongue 30. Such protrusions could during

20 locking cooperate with cavities 4la located above and/or

below the main body of the displaceable tongue 30.

Figures 13a, 13b show that flexible protrusions 3la could
be formed which protrudes downwardly and/or upwardly from
the main body of the displaceable tongue 30. Such

25 protrusion could create a pre tension in the same way as
described above in connection to figures 10a-d. Figures
13c and 13d show that a protrusion 3la on the lower part
of the displaceable tongue 30 give the advantages that the
cavity 4la could be made considerable smaller, as shown in

30 figure 13d and this could be used to improve the strength



| ocki ng cooperate with cavities 4la | ocated above and/or bel ow the main
body of the displaceabl e tongue 30. Figures 13a, 13b show that flexible
protrusi ome 28fsemrl d be fornmed which protrudes downwar ecy/sanabbosizepwar dl y
fromthe main body of the displaceable tongue 30. Such protrusion could
Ccreate a pre tension in the sane way as gescribed above in connection to
figures 10a-d. Figures 13c and 13d shom} hat a protrusion 3la on the | ower
part of the displaceable tongue 30 give the advantages that the cavity 4la
could be nmade considerable smaller, as showm in figure 13d and this could
be used to dinpeveddse Stavdrgefoff arnecedye.2 Cavittiices Iormadd thypda twerlt i cal |y

rotating toal 71 conprise preferably a |ower .part 81.. i.ch is positioned
vertical l yoﬁnv%)r (ﬂrfr%)eo B l?prﬁlé)(ralypéar}tﬁoéﬂfro\f%%trﬁe%lc’:ldviwt yl.C Ris gi ves
suf fi ci ent mwigiengideand stialilllivt v rivaddiey edgemnebadd @as-ta soosit efifd ci ent

producti on. Fif%ur es l4a and 14b show a di spl aceabl e tongue 30 with
prot rusi on§€3ta&Y b To &t e ISGwet fFard! Sard Shie v iai%e $ P31 15 % di%hed by

rotating sawdblades.odd gune4e & shQw dhat. al l,.enpedisnpnts of the
cavities and protrusions could be used to creaté a counter pressure P ' and

to bend a flexible tongue 30'. The protrusion 3la cooperates with the
cavity 4la andgr@sentis tamel tldhysdamo ehelidicdplcaedd awtemaaiesidde Wrtdssure P

| s appl ied,. The. Langue 30, hends and jlocks Jnto ad ongye graque. This coul d
be used to'oc panel’s T'n’a fi F 5 oW WefE & EoUnter pressuresfrom a long
side in an 4adj,aceftrntcewldys Hiata fiessidave Hladeli.aim gureorider, 4 gHaend a
t ongue. Fi%yres 15a, b show that horizontally rotating saw bl ades
hat all embodiments of the cavities and protrusions could
10 be used to create a counter pressure P’ and to bend a
flexible tongue 30’. The protrusion 3la cooperates with
the cavity 4la and prevents the tongue to be displaced
when a side pressure P is applied. The tongue 30 bends and
locks into a tongue groove. This could be used to lock
15 panels in a first row where a counter pressure from a long

side in an adjacent row is not possible to obtain in order

to bend a tongue.

Figures 15a,b show that horizontally rotating saw blades

7la-c could be used to form cavities 4la-c which extend

20 above and/or below the main body of the displaceable
tongue 30 and which cooperates with protrusions 3la,b
located above and/or below the main body of the tongue.
One saw blade 7la could be vertically offset in relation
to another saw blade 71c. Such production methods and

25 embodiments could be used to form displacement grooves 40
with limited depth or to increase the angle Al of the

perpendicular displacement.

Figure 16a, b show that it is possible to displace the
displaceable tongue 30 perpendicularly to the joint

30 without any additional machining than what is reguired to



7la-c could be used to formcavities 4la-c which extend above and/or bel ow
the main body of the displaceable tongue 30 and whi ch cooperates with

pr ot r usi ome 28871521 ocat ed above and/ or bel ow t he mai n lpeWsERG09DER3E ONgue.
One saw bl ade 71a could be vertically offset in relation to another saw

bl ade 71c. Such production nethods and gbodinents could be used to form

di spl acenent grooves 40 with limted deg h or to increase the angle Al of
t he perpendicul ar displacenent. Figure 16a, b showthat it is possible to
di spl ace the displaceabl e tongue 30 perpendicularly to the joint wthout
any additi dreaim ridehilmiakg nchary sitsat dns eeguianed shefior mddes | ocki ng syst em on
|l ong and s t. edges.. Rratrusio 3 3 at__each e ect.i on_of e
tongue 30 E%&%f%%g%%ﬁ§gﬁhtﬁgg)2%65%%%&5%%%f?%éhg#bggséﬁﬁbﬁﬂﬁ%ﬁ%:%ﬁoove 9
and | ocki ngagriepve IbrmBie Hrsof rdesipesr a3 ,wiwh atheCc deper atrs: wdrkpuiche

| ocki ng groove 14, is in this enbodi nent flexible and | ocated on the |ower
side of th&4THYF torRgte WER-PITRE WS ndipl & M HEE e lsed ¢ hend t he

flexibl e tongye descrihed, ivhd gng nLAGcHR Arot riusion «ggul d be rigid and
could for exanple be fornmed as a sinple wedge part protrudi ng downwards.
The verti camextiensitorf leixithe prot rusicdreBHn sheulldvse suctke tdfatthea al | ows

a | ocking el enent 8 of .an, adj.acent |.on dge t e.located in the | ocking
groove 14 énr?(jlnurnﬁfenrguteheboﬁirydt rTl%lsliSor?réfb& glegﬁ:oo qo?ﬁjfsiog%)ree Uf@ad. g gure 17a,
b show t hatbespi kes 42ax 42l caHgghdeidisad Heol fior miayumey tlidal wal | in a

di spl acenent groove 40 and to displace the displaceabl e tongue 30
per pendi culP&° gign could be rigid and could for example be formed
10 as a simple wedge part protruding downwards. The vertical
extension of the protrusion 31b should be such that it
allows a locking element 8 of an adjacent long edge to be

located in the locking groove 14 and under the protrusion

31b as shown in figure 1lé6a.

15 Figure 17a,b show that spikes 42a, 42b could be used to
form a vertical wall in a displacement groove 40 and to
displace the displaceable tongue 30 perpendicular PD to
the joint. The displacement is in the shown embodiment
caused by one or several cooperating pairs of spikes 42a,

20 b and protrusions 3la, b. The spikes 42a,b could be made
of metal, for example soft steal or aluminium, or plastic
or even hard wood. Such embodiments could also be used to
bend a flexible tongue. Spikes could of course also be
connected horizontally or in an angle into the

25 displacement groove 40.

Figures 18a, b show that a displacement could also be
accomplished by the use of one or several spikes 42a, b
that cooperate with one or several recesses 42a, b. formed
preferably at the inner part of the displaceable tongue

30 30. The displaceable tongue comprises in this embodiment

one of several friction connections 44a,b that are



the joint. The displacenent is in the shown enbodi nent caused by one or
several cooperating pairs of spikes 42a, b and protrusions 3la, b . The

spi kes 4230 2b10008wisd be nmade of netal, for exanple soft eCesE2@v/osi2881 ni um
or plastic or even hard wood. Such enbodi ments could al so be used to bend a
fl exi bl e tongue. Spikes could of course 8Iso be connected horizontally or
in an angle into the displ acenent groov% 40. Figures 18a, b show that a

di spl acenent could al so be acconplished by the use of one or several spikes

42a, b that cooperate with one or several recesses 42a, b . forned
preferably ratefteh@hlryne?lepghleoflrt Héledutha@@ébldeutemg&@ 30d Thet

dlsplaceablejﬁgngq¥¥#ﬁ |S§§ 'dhé{%aﬁ enbo I eent (gls %ye %{ frlctlon

connect i ons arepre era 7 exible ih e VErt it ecti on
and that prevente MhatCHﬂ&niQﬂgﬁEcﬁaHﬁidﬂﬂoﬁrdMﬁﬂdUiﬂbﬁﬁﬂd&fomkegroove 40.
O her type of friction connections could be used. Figures 18c-e show an
enbodi nent rising a displaceable tongue 30 | ocated on the groove panel
lc, which is intended to be folded on the strip panel Ib. Figure 18c and 18

d ShO“’She dirsphaceahlse tongue, 30 iR iwleckeshRasiition and figure 18e
shows the | ocked position when the displaceabl e tongue 30 has entered into

t he tongue dgﬁ@@ﬁ@ewlérﬁ@f@a@pér%|1@ﬂaéﬁdd|0§pltétﬁemmowes dametlhils ,enbodi ment
cauSed DY ShEORPSALL R DELASEI NS A SPvE Sh AR Slgsc oot od o
which in tmrﬁuﬂﬁﬂﬂﬂdmmmjaﬁfciQﬂﬁhﬁdﬁMﬂ@mbﬁﬂathMHétuvnyﬂ% 30 in an
unlocked position and figure 18e shows the locked position
10 when the displaceable tongue 30 has entered into the
tongue groove 40. The perpendicular displacement is in
this embodiment caused by a cooperation between one or
several protrusions 3la-c located on the lower side of the
displaceable tongue and one or several cavities 4la-c
15 which in this embodiment are located under the main tongue
body. The cavities (4la-c) could preferably be formed by a
screw cutter. Such an embodiment offers several
advantages. A limited amount of material has to be removed
from the panel edge in order to form the cavity. The
20 cavities are also easy to form since there is no strip
protruding from the edge. The displaceable tongue 30 is
also easy to insert into the displacement groove which
could be formed with a limited depth due to the fact that
the protrusion 3la and the cavity 4la extends downwards

25 from the lower part of the main tongue body.

Figures 19a-e show a displaceable tongue 30 according to
one embodiment of the invention. The displaceable tongue
30 is made in one piece, preferably by injection mounding
of a preferably thermoplastic material. Figure 19%a show a
30 displaceable tongue 30 comprising a main tongue body 30a

and one or several wedge parts 45a-e, which are fixed to



body. The cavities (4la-c) could preferably be fornmed by a screw cutter.
Such an enbodi nent offers several advantages. A limted anount of materi al
has to bewoenowmsdstr om t he panel edge in order to form rh®/sEanbnyl23sThe
cavities are also easy to formsince there is no strip protruding fromthe
edge. The di spl aceabl e tongue 30 is aliz easy to insert into the

di spl acenent groove which could be for h wth alimted depth due to the
fact that the protrusion 3la and the cavity 4la extends downwards fromthe
| ower part of the main tongue body. Figures 19a-e show a di spl aceabl e

t ongue 30 ddcordiimg s wite baebodiirentvesioe e nithvemniest.1 ofise ddfissysi-aceabl e

tongue 30 i-s e in e _pi-ece rref erably by injectio undi ng of a
preferablyJfﬁ%$%§bF§§§¥%fﬁgﬁéngﬁ?&tféhFg‘ﬁ£§%§%§% §‘aﬁ§b9§%éab|e t ongue 30
conpri si ng r@&dmided drgite edynadDa mntheoma ior seveialbosdge par.t Iba- e,

whi ch are fixed tothe main tongue body w th wedge part connections 46a-e,

| ocat ed pr &fF&I%b IR Far AR 61 "Sdj%c et Ad YorrQie Secédsed '43ae formed in

the mai g tangue NedY (30R) HLodlhe MedgeNards; ¢omId 58 14edgR fJd ction

connections 47a, b . The main tongue body 30a conprises preferably one or
several torguyedali dtdrgnes drmestiicons dvheard qurseféer alyldy rored eorabslev eral

fl exi ble pratrusian a-e. preferably .extendi ng essentially in the | ength
i roction G (He S apl ALdatle Eorgue Holy S04 SFigarae o, fo are "o

enl ar gementess ofn ta d1aRgUe S ileh@accrididg it fdgwre Waplhe dhargue
friction connection 44 is preferably flexible. Such tongue friction
connect i ongChicc P EBUI e used to

10 Figures 19b-19%e are enlargements of a tongue section

according to figure 19a.

The tongue friction connection 44 is preferably flexible.

Such tongue friction connections, which could be used to
create a controlled pre tension against an upper and/or

15 lower wall of the displacement groove 40, keep the tongue
in the displacement groove in a controlled way and prevent
that the tongue falls out from the displacement groove.
The flexible tongue friction connection 44 allows a smooth
and easy displacement along the joint and eliminates the

20 need for tight production tolerances when the displacement
groove is formed. The wedge parts 45 comprise one or
several wedge friction connections 47 that could be formed
as vertically extending small protrusions. Such

protrusions could also be flexible.

25 The wedge friction connections 47 should preferably be
designed to create a friction, which is larger than the
friction created, by the tongue friction connections 44.
The wedge friction connections 47 should create a firm
connection between the wedge parts 45 and the displacement

30 groove 40 and prevent that the wedge part 45 is displaced



create a controlled pre tension against an upper and/or |ower wall of the

di spl acenent groove 40, keep the tongue in the displacenent groove in a

control | estoway/mn2pr event that the tongue falls out fregriSkEecodiospbacenment
groove. The flexible tongue friction connection 44 allows a snooth and easy

di spl acenent along the joint and elimn
t ol erances when the di splacenent groove
conpri se one or severa

es the need for tight production
s forned. The wedge parts 45
wedge friction connections 47 that could be forned

as vertically extending small protrusions. Such protrusions could also be
flexible. Thenmddge rfadinctbiogyusomesit i38es 147 Slsgulad gsr eflemablapde desi gned

to create
tongue fri

fricti.on, i.ch ..s l.ar.ger than the fricti reated, by the
gFﬂrendlcul%¥1to Eﬁf J é?imggﬁgh !2%%%%?950%ﬂ6b fbﬁ§J25 shoul d

I on connecti ons

create a fiffmoadnirecidnore dagiosre e ilite beedge arltishdh aud tdhendgi1splaagnent

groove 40 and prevent that the wedge part 45 is displacedwhen the nmain

tongue body? S0&HISEHE AP ANy i&hd e e Wid™ o e 44 nt duri ng

l'ocki ngs Such-@ finm fodedion coppection cou d be a¢eampldshed f o, exanpl e
with a displacenent ‘groove which'is forned wwth a smaller vertically

ext endi ng opemimgpant arf itheergyrarte .t Hdre iimrey ewmer gfart wefdache groove.

wedge fricgtion co tion co be .pr i nst

The

i nner part of. n ul ssed aga t he
Lnmer oo et A i SO S SR PSR AR 'Y

mai n t ongue dedy p30a Lrgates an dglelan digreethed RIressune agdaigsthdrhe
wedge part 45. Figure 19b shows that the wedge

of the di spii&c@abile tYHTe Bteh e cdicspicgcdapli@wardly directed

10

15

20

25

30

pressure against the wedge part 45.

Figure 19b shows that the wedge part 45 forms the outer
part of the displaceable tongue when the displaceable
tongue is produced and not connected to an edge of a
panel. The outer part of the wedge part 45 protrudes
partly beyond the main tongue body 30a. The width of the
displaceable tongue TW 1 is larger than the width of the
main tongue body TW 2. The wedge part comprises an
inclined or rounded wedge ramp surface 48a and a
connection surface 49, which in this embodiment is
preferably essentially vertical. The flexible tongue
protrusion 31 comprises an inclined or rounded tongue ramp
surface 48b, which is designed to cooperate with the wedge
ramp surface 48a and to displace the displaceable tongue
perpendicularly to the panel edge when a side pressure P
is applied on an edge section of the displaceable tongue.
It is preferred that the flexible tongue protrusion 31 and
the wedge part 45 is formed with overlapping parts in the
width direction as indicated by the line L1. The wedge
ramp surface is in the shown embodiment inclined 45

degrees against the length direction of the displaceable

part 45 forms the outer

part



tongue i s produced and not connected to an edge of a panel. The outer part
of the wedge part 45 protrudes partly beyond the nmain tongue body 30a. The
wi dt h of wbeodimpisaceabl e tongue TW1 is |arger than thecwstgtdvonsizhe main
tongue body TW2 . The wedge part conprises an inclined or rounded wedge
ranp surface 48a and a connection surfagg 49, which in this enbodinent is
preferably essentially vertical. The fl&xible tongue protrusion 31
conprises an inclined or rounded tongue ranp surface 48b, which is designed
to cooperate with the wedge ranp surface 48a and to displace the

di spl aceablte)ftgeﬁ?glﬁé) p@rt;ﬁ@miacmlm yaudd e passl . édgd aed ansilgs pressure
Pis appli %dreo _segt |Op[§ of the di spl aceable tongue. It is preferred
that the erX|b Utongue protr Sion 31 and the wedge part 45 is forned with
overlapping parts in the width direction as indicated by the line LI. The
wedge ranp sutifoace i19d mhiche sihawn te]mi)meéidmntpaimcldmect 45 edegradds, agai nst
the length direction of th dlsplaceablet ue 30. her angles coul d be
used. Pref egrerp&fa%r?éfgsméﬂé: 5 CNGT %é’gjryeegsoa B éPfoc shows that the

wedge part A%d1sduefier %@ﬁg@ﬁ@@r ated fdomdde |y nHonrgue Ikedn3da when
t he di splaceable tongue 30 is inserted into the displacenent groove 40 and

pressed tommefet He) |am<|5erpr|@@8ted40?ov@frd31ekm slmf@e”er?@rﬂt gﬂrOdO\ﬁef 40e The wedge
part conne%p mser}locul ref eerOabIT)ﬁe 2 %%fdtf t 6breaks when
tp ff Ss orrre

the wedge p pr sse S nto the rec e mai n tongue
body. The \wﬂgﬂm@rﬁef&mqj d)ea|des§1mﬁield/@@ckbe:mﬁpartatkﬁdaapwtvdh)emrthe
conpletely before insertion of the
wedge part 45 is pressed into the recess 43 formed in the
10 main tongue body. The wedge part 45 could alternatively be
separated partly or completely before insertion of the
displaceable tongue 31 or when a side pressure P is
applied during locking. It is preferred that the ramp
surfaces 48a, 48b are in contact or at least overlapping
15 in the width direction of the displaceable tongue when the
displaceable tongue is in its inner unlocked position.
Such an embodiment will limit the displacement distance DD

that is required to accomplish a pre determined locking

distance LD.

20 Figure 19d shows the position of the main tongue body 30a
and the wedge part 45 when a side pressure P is applied on
an edge of the main tongue body 30a and when the main
tongue body has been displace along the displacement
groove 40 and into its final locking distance LD where it

25 has obtained its largest tongue width TW 3 and when it is
locked to an inner part of a tongue groove 20 of an
adjacent panel edge. It is preferred that the displaceable
tongue is designed such that the main tongue body could be
displaced further in order to enable final angling and

30 locking of another panel 1d in another row as shown in

figure 1b. Figure 19e show that such further displacement



di spl aceabl e tongue 31 or when a side pressure P is applied
It is preferred that the ranp surfaces 48a, 48b are in cont

during | ocking.
act or at | east

over | appiwg 20m/ashs2wi dt h direction of the di spl aceabl e omgeeooshenss he

di spl aceabl e tongue is in its inner unlocked position. Such
will limt the displacenent distance DD,fhat is required to
pre determ ned | ocki ng distance LD. Figa e 19d shows the po
mai n tongue body 30a and the wedge part 45 when a side pres
applied on an edge of the main tongue body 30a and when the

an enbodi nent
acconplish a
sition of the
sure Pis
mai n tongue

body has beeiwrdi splcacelodl ohg lt e udiss plhac éremti tgrroove 4O smd it ad ts fi nal
| ocking di %i[e% & kR Mare J 4, Nag qbt a'o%eft%f 63 %%Stthtzeo b "%'o‘%}gg;eTW?’ and
OoCKe a an jacent

when it is 0 an-inner part o ongue groove 0
panel edgebddy ishdreferdies lidmatadike wdirsplecaceatlle deonguskdds

wdesi gined such

that the main tongue body could be displaced further in order to enable
final angl i%g-Sad | O g SOF-CAfotHET P ' ia% &otier dlowads SHown i n

figure kb. ;qur& 128 shaw Ihatc sueh Jurntder «f spliacensnt along

ithe edge

wi |l cause the flexible protrusion 31 to bend outwardly towards the outer
parts of thk&iraits tadhgue dody cand dllse adics asdatiles! ttondgle doulnd nee dfocked

with pre tension. The flexible .protrusionds.an essenti.al
rbodt ment AR S 4 @ Tedd s d TETH m @ nddB I3 date

art of this

5?§5¥Eﬁﬁ%tion

t ol erances gwlmated dn ddiendrar, Mg Of dihewy aoves ward dikg liaserddon of the

tongue into a groove. Such an enbodi nent, which all ows that

di spl acemert: Siciand® DO WSLIRE BeGheeress st Wi It He kgl

t he
g sdiddtCance

10 LD remains essentially unchanged will increase locking

quality and reduce production costs.

The protrusion 31 could be formed such that the pre

tension increases when the main tongue body is displaced

during the final locking as shown in figure 19e.

The pre

15 tension could also be constant as shown in figure 24a.

The protrusion 31 could according to one embodiment shown

in figure 19e be formed such that it could flex

horizontally inwardly and outwardly during locking but

also vertically against an upper or lower part of the

20 displacement groove. Such vertical flexibility could be

used to create a friction connection 44’ that prevents the

main tongue body to fall out from the displacement groove

40. The advantage is that a more rigid tongue body could

be formed without any additional flexible friction

25 connections on the main tongue body than the protrusions

(31) .

The displaceable tongue comprises in this embodiment

three tongue widths. A maximum width TW 3 when it is in a

locked position, a minimum width TW 2 when it is

30 unlocked position and an intermediate width TwW 1

in an

between



LD remai ns essentially unchanged will increase |ocking quality and reduce
production costs. The protrusion 31 could be formed such that the pre

t ensi on iwonesgss7sahen the main tongue body is displ acesgcusEeovgosies fi nal

| ocking as shown in figure 19e. The pre tension could al so be constant as
shown in figure 24a. The protrusion 31 §$U|d according to one enbodi nent
shown in figure 19e be forned such that“it could flex horizontally inwardly
and outwardly during |ocking but also vertically against an upper or | ower
part of the displacenent groove. Such vertical flexibility could be used to
create a frihst ingrxigonhectd gnngatunt hatd ihy eemt 5t e maicducegwebod: to fal |

out fromthe displ t arpove 40. The .advantage is that a nore rigid
t ongue bodty%o(g%lu cgge%fe:ecf%g%r?e%o%et k?otﬁta gﬁjy ealddi tional flexible friction
connections on the main tongue body than the protrusions (31) . The
di spl aceabl e Thengue icampricses:a witchibs Tem2odismente fichraéd st ahgue: Wi-at hsn, A
maxi mumw dth TW3 when it is jn a | ocked position, m ni nrum w dth TW 2
when it is G AU SEREFDISiAon "an tan H_%%ﬁ?&giya%e W L the
bet weenghe inpd Mem:iand MdHgneamwidi-h when sid d:% fneduged -andynotryeonnect ed
to an edge of a panel. The mnimumtongue width TW2 is preferably about
4-6 mMm thdamexing tCoseeasi dish PR3 rad lor dfer abl sl -t whsaddaenent
internedi atg t.0 e W dth 14 referably 5-7 mm The | ocking di stance
IS preferaﬁﬁftﬁ%?%nﬁ%ﬁ? 31%36#%§F§§%ﬁé%?qﬁ%gFance preferably DD about 2-5
mm Figure 20a-b shows how a di spl aceabl e tongue 30 coul d be

Figure 20a-b shows how a displaceable tongue 30 could be

inserted into a displacement groove 40 with a pusher 67.
10 The displacement groove 40 comprises an inner 40a, 40a’
and outer 40b, 40b’ pair of opposite and essentially
parallel groove surfaces. The vertical distance between
the inner groove surfaces 40a, 40a’ is smaller than
between the outer 40b, 40b’. Such a groove could be used
15 to separate the wedge part 45 in a controlled way during
insertion since the wedge part will be released when the
main tongue body 30a has entered the groove and it will
prevent the wedge part to turn or twist during insertion.
Figure 20c shows a cross section of a locking system in

20 unlocked position and figure 20d in locked position.

It is essential that the tongue is fixed to the

displacement groove in a rather precise manner. This could
be accomplished with inserting equipment that inserts a
tongue into a groove and a positioning device 90 that

25 positions a tongue at a pre determined and precise
distance from a panel corner after insertion as shown in
figures 2la-21c. The positioning device 90 comprises a
panel contact surface 91 and a tongue edge contact surface
92. These surfaces could be aligned or offset in the

30 feeding direction with a pre determined tongue distance



inserted into a displacenment groove 40 with a pusher 67. The di spl acenent

groove 40 conprises an inner 40a, 40a' and outer 40b, 40b' pair of opposite

and essenwoabiopspmeal | el groove surfaces. The vertical dcsisapme/obassveen the

i nner groove surfaces 40a, 40a' is smaller than between the outer 40b, 40b
Such a groove could be used to separa?g t he wedge part 45 in a controlled

way during insertion since the wedge paft will be released when the main

t ongue body 30a has entered the groove and it will prevent the wedge part

to turn or twist during insertion. Figure 20c shows a cross section of a

| ocki ng syditem iTheuisekedgedslicet itomamed ifs gured <2Gd> livh dlockied position. |t
is essential_ that the taongue ..s fi ta the displ ace t QQve in a

r at her pregfggﬁﬁﬁﬁhef?lfhg%“%&hcﬁlé%gﬁtéﬁﬁ%Pf%ﬁb 3#1 2%?%%¥ﬁhdjéquipnent
t hat i nser tcsiea dionrgue dmt @ r@& fPremis; anrdh i 039Hd gy ride\dice X1 drhat
positions a tongue at a pre determ ned and precise distance froma panel
corner afteér iafse&tqeh ds ST 14t o i JliCe$1IPPA28F@P i d 356819 i0hi ng devi ce

90 conpsi ses, @ iRanel, LaNtact: 19U f;ace AL apd Aqhiongue LAGR cantagi-surface
92. These surfaces could be ali'gned or offset in the feeding direction with

a pre det erlii nedhitadngurer ldi stearrceTD. vwitke dibsplraceadblentemgueurs aureef%r abl y
al ways connect§g in acﬁpsLHjon that]feqyire%\%.%jiﬂ]aceqp@&ykp one

di rection, lpSr ef ercaqtglltfl agéﬁlnsht % K feedi r%qge drectionY FD ad'Shown in fi gure
2la. The dissplreerbia drongue 30 RRHEIMS Aucpmtdrecald yd tshdure idet er m ned
tongue di stance TD (which could be zero) when the panel contact surface 91

is in contddtIUHS K 1@ -panélurEdge redfst dB1aF exterdisvge wheel 93 could

10 be used to finally fix the tongue in the correct position.
Essentially vertical wedge connection surfaces 49, as
shown in figure 19c¢, facilitate a controlled push back of

the displaceable tongue.

A displacement and positioning in both directions could
15 Dbe obtained by for example a chain or belt comprising
several pushers with panel contact surfaces 91 and tongue
edge contact surfaces 92. The speed of the chain/belt
could be increased and decreased in a controlled way in
relation to the displacement speed of the panel such that
20 a contact between the pushers and two opposite edge parts
extending perpendicular to the feeding direction is
established and the tongue is pushed along or against the

feeding direction to its pre determined position.

The above described production methods could be used to

25 position any type of tongues in any locking system.

The production methods comprising inserting and
positioning as described above require however that the
tongue body and the wedge parts are displaced in a groove
and this could create locking problems due to for example

30 loose wedge parts that could slide during locking. The



per pendi cular to the feeding direction FD as shown in figure 21b. Figure
21c show that a pressure wheel 93 could be used to finally fix the tongue
in the cowoeeto/qsomskti on. Essentially vertical wedge conmetiSEenyssniaces 49,
as shown in figure 19c, facilitate a controlled push back of the

di spl aceabl e tongue. A displacenent and ?ositioning in both directions
coul d be obtained by for exanple a chai% or belt conprising several pushers
wi th panel contact surfaces 91 and tongue edge contact surfaces 92 . The
speed of the chain/belt could be increased and decreased in a controlled
way in rel dtareme o Héedisdslisc @msrt sjsded adfl v ierpasdles@eld t hat a cont act

bet ween the pushers and two _opposite .e rt.s extendi erpendi cul ar to
t he feedi n&oggllfcelcotnleoqﬁ quls aeéjtraet'[;Icfezcheer le{%gletpﬁ)e Jtt()lr?gnue(]ﬁilrsm%gscr%ené%an%ﬁgn or

agai nst thesdeedi My rdiHeactddndtndrits peudet exanmediipesi.t issich Bhe above
descri bed production nethods could be used to position any type of tongues

in any | oclB5RS 1S\ &M T Tprodd Fe tivy Ueet o ds TS Sdd werting and

posi ti ogi ng,1as, described Above 4 equis e however, thalhdhe 4 qagye body and the
wedge parts are displaced in a groove and this could create | ocking

probl ens duestex tforthex amplorid dos e ywedgerparetss wiidt tdeulsgpesid deg dird ng

| ocki ng. Thetangue i.s -therefor st _preferably _.connecte nd sitioned in
a pre-det er(%anlend oproébletlitoﬁdlda r idﬁlgg%gglr?negsc&ihoen pa%%l?lnoe rtrklegra alaﬁeggf‘tonent S

shoul d be requiiredrtSHeh <y AreeInse NS td Profi @ terguSdrd 1ggoove coul d
be obtained if the speed of a pusher or hammer 67 that inserts the tongue
i s synchr odi"f&d Widh ate S peedissd thpe 1nsert any type of tongue or

10 separate parts into a groove.

One tongue cavity and one wedge part could be sufficient
to accomplish a locking especially if a flexible
protrusion is used in one edge section that cooperates
with a corner section of a panel. It is preferred however

15 to use at least two tongue cavities and wedge parts. Such
an embodiment provides easier and more controlled

displacement and a stronger vertical locking.

Figure 22a shows a tongue blank 80 comprising several
displaceable tongues 30 according to the embodiments of

20 the invention.

Figure 22b shows a displaceable tongue 30 that has been
separated from the tongue blank 80. Figure 22c shows the
displaceable tongue in a connected state when the wedge
parts 45 have been separated from the main tongue body

25 30a. Figure 22d shows the displaceable tongue 30 in an
outer and locked position when a side pressure P is

applied on a tongue edge.

Figures 23a show that recesses 43’ could be formed in the
main tongue body in order to save material. Figure 23b

30 shows that the wedge parts 45 could be connected to a



chain or belt that displaces the panel edge relative to the inserting

equi pnent. Such a precise and controlled insertion could be used to insert
any type w0 20mngus20r separate parts into a groove. Oneprrosge@oosnsty and
one wedge part could be sufficient to acconplish a | ocking especially if a
flexible protrusion is used in one edge,section that cooperates with a
corner section of a panel. It is prefer?id however to use at |east two
tongue cavities and wedge parts. Such an enbodi nent provi des easier and

more controlled displacement and a stronger vertical |ocking. Figure 22a
shows a t orfgue vtk 8C cargsrtiising Sseverdalr «diZsisl dc edisive therigesi3®
according to t enbodi. ts of t i ntioQ Fi_gure hao a

di spl aceablceoutltfuﬁgbl?e p(?%]tr%%tn ﬁgst%nggcﬁcs%\gg r &t ed tThragcmriohgfzr%tjlocflcgllJo\éx{sbI ank 80.
Fi gure 22c showsdiedisspe aceablie tTorgUE dail arcenectred stiatre ashers t he
wedge parts_ 45 have been separated fromthe main tongue b%g%/ 30a. Figure

22d shows tHeERIEGHIhERABNE tHrigud 3T 4eh Lo Yout’ér Yartd 1l ek 3950811t iIF when a

si de pressurig R i, RRPIALM QN 121 HUg adge.o i Qu 65 233 show that recesses
43" could be formed 1 n the main tongue body in order to save naterial.

Fi gure 23b rshpedilvatl athedged el  parare 48 looulhe Heorcomiest,ecdt @raf i xed wedge

connect i on 6@'[3'{;1(:':@i %Jr ¥ nzeslc-'fn Sahovgcf'%aéenv%e%%s Cso%lh%w%e ;RO .iti Q:ne 2.3
aut omat i cal 9 an Fat” o i i%¢t i%6H Cothecti"ols ar € "eeded.” TTHe i >€ie'd wedge

connecti on 162 iveddjesplaate s ey drie draion rferguihody 30 WHd Inam edge of the
fi xed wedge connection 63 is in contact with a ,
tongue body 30a will be displaced perpendicularly to the

10 edge as shown in figure 23e.

Figure 23g show that the fixed wedge connection could
have a wedge hook 69 that is connected to a groove formed
on an edge extending perpendicular to the main tongue body
30a. The groove that generally is used to receive a tongue

15 of a long edge has in this embodiment an increased depth
66 that preferably is formed by a tool with a jumping
head. The advantage is that the wedge connection does not

have to be adapted to the panel width.

Figure 24 a shows that the protrusion 31 and/or the wedge
20 part 45 could be flexible and create a pre tension against

the tongue groove.

Figure 24b - 24d show that protrusions 3la, 31b could be
formed on each side of a wedge and that displacement of a
main tongue body 30a could be made in both directions

25 along the edge. The wedge part connection 46 is in this

embodiment formed on the outer part of the wedge part 45.

Figures 24e and 24f show a simple way to obtain a
friction connection that prevents a displaceable tongue of
any kind to fall out from the displacement groove 40. A
30 displaceable tongue 30 is formed such that it is slightly



per pendi cul ar edge 64, generally the | ong edge, of an adjacent panel in an
adj acent row as shown in figure 23d. The wedges are prevented to nove
further awg20fuwosmszn tongue body 30a will be displaced perperavosizas|y to
the edge as shown in figure 23e. Figure 23g show that the fixed wedge
connection could have a wedge hook 69 tﬁzt is connected to a groove forned
on an edge extending perpendicular to t mai n tongue body 30a. The groove
that generally is used to receive a tongue of a |long edge has in this
enbodi ment an increased depth 66 that preferably is formed by a tool with a

j unpi ng hed¢ndrse vadvaitteddey iesl aneatl tshd amsdde corfedtarshi ndoe®wist have to

be adapted to t nel..w dth., Fi.gure 24 a shows .t hat e pr.otrusion 31

and/ or theevkéﬁgfﬁgﬁjfﬁgﬁ%gﬁﬁﬁ' §Q#F%§%bJ%(E%HMgféé$§X%Q%¥§nfgﬁ§f%ﬁpagainst

t he tongue g@grQaeVée kgl e L4reat2dd shrewddrati g elgaisisans hdlaypptb coul d be

formed on each side of a wedge and that displacenent of a nmain tongue body
rhﬁﬁ

30a coul d BETERSH HBdth i e (G LAGHE tha Wye Fhe Msdge oI

connect kon 146 48 dd}-AdisS &hadient fardied o the QULLS gk rddhe edge
part 45. Figures 24e and 24f show a sinple way to obtain a friction

connect i on tchmtt hgrreventtdiea idisspltacealson irorgue ofucdnycHatndhteo degldingut from
t he di spl acenent. _groqve 401§ﬁ'di%9| l.e tongue 30 is,forned, .such that it

i's slightlﬁﬁbﬁaé‘ VEr %qCaPI éfghjﬁggg%ggﬁbf%Légﬁﬂﬁ$'beﬁ?f%éx%%ﬁﬁ%? ext end
over the whelad orgudrireerid indded=Sect izons mneé eed e arsed to create
a pre tension against the upper and | ower part of the displacenent groove
40. The toﬁé@@ue formed of HDF material could for example be
10 accomplished by a local compression 68 on upper and/or
lower side of the main body. Different densities could
also be used and this could be accomplished for example by
machining a HDF board on essentially one side only. HDF
could also be reinforced and bended in a controlled way if
15 for example a layer, preferably a paper impregnated with a
thermosetting resin, is applied on one side only. Such
layer could be laminated and formed with a surface
structure, which facilitates sliding and creates a pre-
determined friction against the groove. The above
20 described friction connection could be used independently
to connect any type of tongue, preferably a displaceable
tongue, into a groove or in combinations with other

friction connections or tongues according to the described

embodiments.

25 All embodiments of the tongues could be formed in a
material comprising wood fibers. Such materials could for
example be wood fibers mixed with thermoplastic or wood
comprising thermosetting resins. Extruded, injection
molded or sheet shaped materials could be used. A

30 preferred material is HDF and preferably HDF with a

density exceeding 700 kg/cm2. Combinations of machining



is preferably after separation froma tongue bl ank pressed together by the
i nserting equi pnent, such that the bending is elimnated, and inserted into
a groove.wohelomsndng coul d be obtai ned in many ways. Apsisgb@obends ng of a
tongue forned of HDF material could for exanple be acconplished by a | ocal
conpressi on 68 on upper and/or |ower Sigﬁ of the main body. Different
densities could al so be used and this could be acconplished for exanple by
machi ning a HDF board on essentially one side only. HDF could al so be
reinforced and bended in a controlled way if for exanple a |ayer,

pr ef er abl y sadagerunghriegnared od e te tilvdr rapsmnsasg aresion1d Heapysisded on
one side only.. Such | ayer. caul e |lam nated .and forned with a surface
structure,qﬁ%ﬁ%ﬁf gfi%%¥%ﬁé§:§%¥%?ﬁb%g%§ﬁ%?gh%£%Iﬁﬁg}éfé%%lpﬁ?%ed friction
agai nst t hergreeoveE.meHa calzqy & cdesc rarae diHirdrc tdcan  arnecidonrcewyd be used

i ndependently to connect any type of tongue, preferably a displaceable
tongue, | ntEPdIGEGHE SPGHT ComBRTaEEnS T WAN Stid St icorr W6hFectS ons or
tonguessaceidi ng, 110 lihe described enbedigmnt e Aldaanbadigmnt s of the
tongues could be fornmed in a matérial comprising wood fibers. Such

mat eri al s ¢ouled f-orThexaamplcaiuye oo dsftityet s amveed wiast teferimopirdstare! or wood
conpri si ng thernnset%j g fesins. Extruded, injection nolded or sheet shaped
materi al s égWﬁf%%??%éQZ &ﬁ%&a rred material is HDF and preferably HDF
with a density exceeding 700 kg/cn2 . Conbinations of nachi ni ngand/ or
punchi ng and/or material conpression could be used to formtongues or

tongue bl anks with rather conpl ex



t hree-di nensi onal forns and which could be used in any application where a
separate and/or displaceable tongue is used to | ock adjacent panel edges,
pr ef er ablwof2bmans7anel s. This production nmethod is verypcose2@bbsesent end
environmental friendly. CLAIMS 1 . A set of floor panel (1) provided with a
| ocki ng system conprising a displaceablg tongue (30) in a displacenent
groove (40) in a first edge of a first }oor panel , cooperating for
vertical |ocking of the edges with a tongue groove (20) in adjacent second
edges of a second floor panel, the |ocking systemfurther conprises a

| ocking stri FI®dMSwith a | ocking elenent (8) in one edge which cooperates,
for horizontal |ocking of the edges, with a | ocking groove (14) in an

adj acent edge,, the displ le t ue ,Go i r.Qt rusi - a) and the
di spl acenent 5?02VéQ§;ggsﬁﬁggfﬁf§§ﬂg'tﬁé gﬁ%?ﬁggfgﬁﬂfgls ?ﬁggﬁﬁggagainst a
wal | of theyeaant yvdne raltiaion sa diss{ileacemdrt tafmduze (3aNguer ian a first
direction perpendicular (PD) to the edges .and thereby the vertical |ocking
of the edge@sl,slcl)o I g(c“qovee r(40)g & 33 it Hatttre Cavi ty &t éﬁ&?r

verticably ddownvardsda-ddie d edr Sicde iz 1t Ne ddioey diansle cigesThA et of
floor panels as clainmed in claim1l , wherein the cavity is formed as a
bl i nd hol e.2 3ondhige sswovsf fA0dori rpaseleseas degiansd sdved aifmal seagnel ei n t he

cavity is formed on the edge compr s .’lgcetm[l‘f‘fél'roc%‘%ir”%o%por%‘é%s( 14) . 4. The
set of floor pané1s ad clal med inclaims 1-
locking strip (6) with a locking element (8) in one edge
which cooperates, for horizontal locking of the edges,
10 with a locking groove (14) in an adjacent edge, the
displaceable tongue comprises a protrusion (3la) and the
displacement groove a cavity (4la), the protrusion is
slideable against a wall of the cavity to obtain a
displacement of the tongue in a first direction
15 perpendicular (PD) to the edges and thereby the vertical
locking of the edges,

characterised in that the cavity extends

vertically downwards to the rear side of the floor panel.

2. The set of floor panels as claimed in claim 1, wherein

20 the cavity is formed as a blind hole.

3. The set of floor panels as claimed in claim 1, wherein
the cavity is formed on the edge comprising the locking

groove (14).

4. The set of floor panels as claimed in claims 1-3
25 wherein the protrusion (3la) is flexible and configured to
exert a horizontal pre tension against the tongue groove

20.



wherein the protrusion (31a) is flexible and configured to exert a

hori zontal pre tension against the tongue groove 20.5 . The set of fl oor
panel s aswolzaiwmmdrsen claim 1l , wherein the cavity conpriPEESE20000FR288 part ,
which is positioned vertically inwardly to an upper part of the cavity. 6 .
A set of floor panel (1) provided mﬁthnz%locking system conprising a

di spl aceabl e tongue (30) in a displace t groove (40) in a first edge of a
first floor panel, cooperating for vertical |ocking of the edges with a

t ongue groove (20) in adjacent second edges of a second floor panel, the

| ocki ng syst ém flinet et ednprlioses ranedekiasy Stadimed 60 wilteh ma U, ocliang 16l ement
(8) in one sdge. which cognerales, forhorlzontal. hocki ng af, (e pdges, with
a | ocki ng groove (133 in~an adj acent eddge, t'he displac abl'e tongue

conpri ses adurtatdalsivon ndka)l varnd tdre wgipspl acerentt gmeovenva wavity (41a)
the protrusion is slideable against a wall of the cavity to obtain a

di spl acenent of the displaceable tang in a fjrst direction (PD)
per pendi cul ar® -t & 7 & C&Hdﬁfﬂﬁﬁedﬁﬁtﬁgqy T Ho&kilRG 0 % he edges, ¢

h ar asc to@ten Srprddifd RAlilNE RRITUSIOM i TlR¥i ble and confi gured
to exert a horizontal pre tension against the tongue groove 20. 7 . The set
of floor paherdagemsdrdi meave cl4dimie 2 Whersdi rddse ofl exifbhlzs ridtaausi on

(312) cxtents i IS SML e se\ 0D O o sgosble LApNG, G308
di spl aceablze doongise (rf3)vd N(2D) in adjacent second edges of a second
floor panel, the locking system further comprises a
10 locking strip (6) with a locking element (8) in one edge
which cooperates, for horizontal locking of the edges,
with a locking groove (14) in an adjacent edge, the
displaceable tongue comprises a protrusion (3la) and the
displacement groove a cavity (4la), the protrusion is
15 slideable against a wall of the cavity to obtain a
displacement of the displaceable tongue in a first
direction (PD) perpendicular to the edges and thereby the
vertical locking of the edges,
characterised in that the protrusion is
20 flexible and configured to exert a horizontal pre tension

against the tongue groove 20.

7. The set of floor panels as claimed in claim 6, wherein
the flexible protrusion (3la) extends in the length
direction of the displaceable tongue (30).

25 8. A set of floor panel (1) provided with a locking
system comprising a displaceable tongue (30) in a
displacement groove (40) in a first edge of a first floor
panel, cooperating for vertical locking of the edges with
a tongue groove (20) in adjacent second edges of a second

30 floor panel, the locking system further comprises a



di spl acenent groove (40) in a first edge of a first floor panel,
cooperating for vertical |ocking of the edges with a tongue groove (20) in
adj acent wecondserges of a second fl oor panel, the | ockipog/sgymbesm2Bsirt her
conprises alocking strip (6) with a | ocking elenent (8) in one edge which
cooperates, for horizontal | ocking of tgﬁ edges, with a | ocking groove (14)
in an adjacent edge, the displaceable tongue conprises a protrusion (3la)
and the displacenent groove a cavity (41a) , the protrusion is slideable
agai nst a wall of the cavity to obtain a displacenent of the tongue in a
first directdadnnsergiendi cid ami(tlbD)a tl@q]ﬁélge@d@gn@aﬁd therigbypnchedasr ti cal

| ocki ng of the e t the rotrusion is

| ocat ed on a]1 gm%%ofne&/at% tjpﬁfeorr %é)rrtlzofnttahl l(?cstﬁ %cea I eet orﬁjees’. 9 . The
set of fl ooriganell®»®s e ajredd n(lGJl aiim &n, adherceint tdaryeGawHey extends to
the rear side of the floor panel. 10. The set of floor panels as clainmed in
claim9 , \ﬁde?péar?@tat}féleci\ﬂftg}lec&?&}ﬂrsl&esaai ét/t?é)rtrbjasrlton I i3 DdHR i oned

verticakly dinwardlandQ an-diRRer Rakt «f t4f1%§ca\’dhfey prbkruigset; of floor
panels as clained in any one of the clains wherein the protrusion

(31la) is flsexidsiadlel 2.95A st aofwaﬂllo@rf pdreelv(iby moomhi@dnmat h a | ocking

system conp ISI ng. a d| sp abl & ue (3 Vi rral N tongue body
(30a) and a 151% 3%1 part Of)lrl%ca a5 G4 di spl acenent

groove (40)pdr_@>ea1ofllcrtﬂtared(g® yofta thg Setdgfdso@rndoatm@r,emp% atdmg Jaar
vertical |ocking of the
locking of the edges,
100 characterised in that the protrusion is
located on a lower and/or upper part of the displaceable

tongue.

9. The set of floor panels as claimed in claim 8, wherein

the cavity extends to the rear side of the floor panel.

15 10. The set of floor panels as claimed in claim 9,
wherein the cavity comprises a lower part, which is
positioned vertically inwardly to an upper part of the

cavity.

11. The set of floor panels as claimed in any one of the

20 claims 8 to 10, wherein the protrusion (3la) is flexible.

12. A set of floor panels (1) provided with a locking
system comprising a displaceable tongue (30) having a main
tongue body (30a) and at least two wedge parts (45a, b)
located in a displacement groove (40) in a first edge of a

25 first floor panel, cooperating for vertical locking of the
edges with a tongue groove (20) in adjacent second edge of
a second floor panel, the locking system further comprises
a locking strip (6) with a locking element (8) in one edge
which cooperates, for horizontal locking of the edges,

30 with a locking groove (14) in an adjacent edge, the main



edges with a tongue groove (20) in adjacent second edge of a second fl oor
panel, the |ocking systemfurther conprises a |locking strip (6) with a

| ocki ng eermetwos(B2 i n one edge which cooperates, for hecrsenioasi2zecki ng of
the edges, with a | ocking groove (14) in an adjacent edge, the naintongue
body (30a) conprises at |east two erX|2%e protrusions (31a, b ) and two
recesses (43a, b ) , the wedge parts (4 b ) are located at |east partly
in the recesses (43a, b ) , the protrusions are slideable against the wedge
parts to obtain a displacenent of the nmain tongue body (30a) in a first
direction ¢PDEU§eﬁbth|@ﬁkﬁrCK@W&H@®§dg@%-kﬁﬂ$q Here iyl ecaddieng t he verti cal

| ocki ng of act.er I n t at the erX|bIe

. .
protrusionén?gfe. Oﬁsi n uﬁF8c éipé@%%léﬁxg?%gessentlaﬁ1y dlsﬁiaced al ong

t he di spl aeeahjee daangue(4530) Hin ared atdoert dd dthe asedge paritys i(d5ae b ) and
configured to exert %%§£e ten5|on agai nst, t he medge parts (45a, b ) and the

tongue grodFECTEDS ¢ rFeien RO 158 dy 3Es0a)! IEaRtics % STt i on

connect son (44}, d-hat pagﬂt%wscodlo%q;laqqlergeralselmm djssplraceEnt groove and
prevents the mai n tongue body (30a) to fall out fromthe displacenent

groove (44)oncvat Hdvy wedge parﬁsfb45¢ dl@annﬂprl )a Heripstnidgreudemmect i on
(47) that devepts he med Jparts to be d| | aced .i.n th dlsplaceyent

groove (40) WS (58 Frai uekﬁb§?us %ﬁsp ace&%ﬁ%%g Ch €'and that

the wedge pard $d#453, b ) and t he mai n tongue body (30a) conprlse
rel easabl e wedge part connections (46a, b ) adapted to be rel eased during
the insertiCoR of It ReCditsfl dcéabl 8 Hongletldd) thft slekeble protrusions

10 (3la, b) in unlocked position are essentially displaced
along the displaceable tongue (30) in relation to the
wedge parts (45a, b) and configured to exert a pre tension
against the wedge parts (45a, b) and the tongue groove
(20), that the main tongue body (30a) comprise a friction

15 connection (44) that allows displacement along the
displacement groove and prevents the main tongue body
(30a) to fall out from the displacement groove (44), that
the wedge parts (45a, b) comprise a friction connection
(47) that prevents the wedge parts to be displaced in the

20 displacement groove (40) when the main tongue body is
displaced along the edge and that the wedge parts (45a, b)
and the main tongue body (30a) comprise releasable wedge
part connections (46a, b) adapted to be released during
the insertion of the displaceable tongue (30) into the

25 displacement groove (40).

13. The set of floor panels as claimed in claim 12,
wherein the main tongue body (30a) comprises a flexible
friction connection (44) that exerts a pre tension against

the upper and lover part of the displacement groove.



di spl acenent groove (40). 13. The set of floor panels as clainmed in claim
12, wherein the main tongue body (30a) conprises a flexible friction
connect i oNO(dtyostisat exerts a pre tension agai nst the uppesEandosnser part
of the displacenent groove.1l4. The set of floor panels as clainmed in claim
12, wherein the displaceabl e tongue (30%5 has several wedge parts and
recesses. 15. The set of floor panels as clained in any one of the clains
12-14, wherein the main tongue body conprises a wedge part connection (46)
| ocated in the recess (43) 16. The set of floor panels as clainmed in any
one of cl ai ng41.2-The sghtercdi f lideer wedge sparst C(MiEL)Heids J'Jno@é{aédl il ,t he recess

(43) betvve the fl exi rotruysio 1 re.G nection
(46) . M{IE]heI%se t%;étai gqacaer?eslse gso% rkg) | n an one gT Op%ms 12 to
16, wher el atriies @lr&plmﬁs .groove (40) corrprl ses an inner (40a, 40a' )

and outer (40b, 40b' ) pair of opposite and essentially parallel groove
surfaces and&\gher in the vertical distance between the inner groov%)

surfaces (40 © PSts oSt PRAF et &t HHE D ute P40 £5b 0E 18,

The set sof fil.aafs panels amslaid®ad many el e, piegedifg ¢ ai ms,
wherein a di spl acenent ‘of a the di spl aceabl e tongue (30) in a second

direction alsslug e tedipes scauses t4fe diospitasementthef ndwestsonde in t he
first direction such that it enters into the tongue groove (20) . 19. The

set of floor jpanels as%tc'oaf' B d N AR 128 Of LG R e dINY SliJfE, wherein

a final displacenent of
claims 12-15, whereln the wedge part (45) is located in

the recess (43) between the flexible protrusion (31) and

10 the wedge part connection (46).

17. The set of floor panels as claimed in any one of
claims 12 to 16, wherein the displacement groove (40)
comprises an inner (40a, 40a’) and outer (40b, 40b’) pair
of opposite and essentially parallel groove surfaces and

15 wherein the vertical distance between the inner groove
surfaces (40a, 40a’) 1is smaller than between the outer

(40b, 40b’).

18. The set of floor panels as claimed in any one of the
preceding claims, wherein a displacement of a the
20 displaceable tongue (30) in a second direction along the
edges causes the displacement of the tongue in the first

direction such that it enters into the tongue groove (20).

19. The set of floor panels as claimed in any one of the
preceding claims, wherein a final displacement of the
25 displaceable tongue (30) in a second direction along the
edge causes a displacement of the displaceable tongue

essentially parallel to the panel edge.



di spl aceabl e tongue (30) in a second direction along the edge causes a

di spl acenent of the displaceable tongue essentially parallel to the panel
edge. 20. wbeomats7sk fl oor panels as clained in any one etTisEeoopnerssli ng
clainms, wherein the floor panels conprises a surface |layer. 21. A tongue

bl ank (80) conprising at |east two tongg§§ (30) having a tongue length (TL)
and bei ng connected to each other and adapted to be separated from each
other and inserted into an edge groove (40) of a floor panel, c har ac:t
er i sedinthat each tongue (30) conprises a nmain tongue body (30a)
conprising at20 eadte tswt ppbt flsdrpnsansla, ap Flakneddingargsenei afl yhien t he

tongue | en I i TL) and two recesses (43a,-b t hat the tongue
conpri ses gélh?éej%% m%f%\e%%’e AT S 452 ﬁffofoga?ggjsa%;oihgﬁéﬁeﬁa?t ly in or
adj acent tosutuhEacecesges. (43a, b ) , that the main tongue body (30a) and

the wedge parts (45a, b ) conprise rel easabl e wedge part connections (46a,
b ) adapted tf%be rel eased fromthe nain tongue body (30a) during the
I 22

i nsertion of _%rﬁﬁﬁ@??s@éa?ht&8?hecﬂﬁ%6%%l%%0§t: st TheCt bAGHBSBI ank
(80) as scl ajsmd Ady Lh@i i 2dnohbel ghp i wﬂgeaﬂarbeiﬁggegﬁgggtggt pgen a

protrusion and a wedge part connection. 23. The tong 0) as
cl ai med in A eHeoran adietred nte hee prepavstedsfaore £heki bther and

inserted into an edge groove (40) of a floor panel,
characterised in that each tongue (30)
comprises a main tongue body (30a) comprising at least two
10  protrusions (3la,b) extending essentially in the tongue
length direction (TL) and two recesses (43a, b), that the
tongue comprises at least two wedge parts (45a, b) located
at least partly in or adjacent to the recesses (43a, b);
that the main tongue body (30a) and the wedge parts (45a,
15 b) comprise releasable wedge part connections (46a, b)
adapted to be released from the main tongue body (30a)
during the insertion of the tongue (30) into the groove

(40) .

22. The tongue blank (80) as claimed in claim 21, wherein
20 a wedge part is located between a protrusion and a wedge

part connection.

23. The tongue blank (80) as claimed in claim 21 or 22,

wherein the protrusions are flexible.
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