1 MECHANI CAL LOCKI NGS OF FLOOR PANELS AND A TONGUE BLANK Area of Invention
The invention generally relates to the field of floor 5 panels with
mechani cal | ocking systens conprising a separate displaceabl e tongue
allowing e [ | ati on. The invention provides new, cki ng
syst ens angiﬁgkﬂézghto install and di sconnect buiIdingpggﬁgﬁésggggecially
fl oor panels and nethods to produce the | ocking 10system Background of the
| nventi on In particular, yet not restrictive manner, the invention
concerns a nechani cal Iocking system for rectangular floor panels with |ong
and short edgdECHANIEAL dSiHENGe QFfdQR BGNESSN\'E% VeNBHEaPLAN di ng. It
shoul d be enphasi zed that |ong and short edges are only used to sinplify

t he description. The panels could al so be square, they could have nore than

4 edges and t he agiacent edges coul d have angl es other than 90 degrees.
However, thexl 8HSPEI8E wel | 20 applicable to building panels in

general . Mre & tingdhaiby §oesidvienticonteel abeshani 1l toF ttheotype of
nechanic%lly | ocking systens, which allow that angling of |ong edges and
vertical “nmovEHEHE 8F "ShBPEIeUYEst coin'd oK SaPTS | otifedgdy 6f a panel to

ot her panel ssidhita siiBghecei BEti oethadywgenesady yidafannedoho as
vertical folding. Fl oor panel of this type are presented in W2008/ 004960
(Applicant VEl9 ngeSFinetaProntAB) it 'Wor2008/ 6173019 (SeHEF e phdThe nai n
principles arashewo Ankigur exd@-didconneckl gUL €4l @y shaws & hat two adj acent
short edges in a first 30 row could be | ocked with a displaceabl e tongue
(30) which issrfigpldeedloas Buvws iand ingtPedrbtobyredesideNsushcainene

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 degreeg. 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

23 action method generally referred to as vertical folding.

Floor panel of this type are presented in W02008/004960
(Applicant Valinge 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



edge section (32) when the adjacent short edges |b, |Ic have been fol ded
down and positioned in the sane plane. This vertical "side push" folding,
whi ch generally is activated by a pressure P froma long side of a third 5
panel Id in a second row, displaces the separate and displ aceabl e tongue 30
al ong the ¥9RA1Y8dEe joint |b but al so perpendicul ar tBCBﬁ%waPHFSdirection
D2 such that a part of the tongue is displaced into a tongue groove 20 of

t he adjacent short edge Ic. Figure |Ic show that the 10 di spl aceabl e tongue
30 is located in a displacenent groove 40, which has a cavity 41. This
cavity cooperates with a protrusion 31 on the displaceabl e tongue such that

the di spl aceahle Jdongue 302) Whem pushed akeng dhere ea@ndpt hecdi spl acement
groove, is also displaced perpendlcularﬁz'to 15 the edge in D2 and into a
9

t ongue gr ooVEeZ) BbsPNaRCAdfaceit’ parePOSEL§ored Pa-U¢ $hé®w B1RABwn nmet hod to

forma cavi ty, Al Achehat i 80qd 9Qlsh#l.co3hhh aryi oo ddidr.3ay bkade, rotates
in a horizontal plane HP parallel with the ganel surface and forns a cavity

41. The mai redfiisadednbage P50 chdt frhe BoePnwi 4194 rfmratéaviity 41 with a
consi der abl e, dept h ;s ;shown. i figure;2ds 1. A sidefushkogking system
according to known technology that requires that a displacenent groove is
f ormed whi chdisclpcreapaealkpedus 03¢ Ivd codgéhissiverly afidef ijouht tb Pprobduce 25

and deep or opues L sve, & negatlvg etteat .on the 5t abili Ly.png strength

of the panel e an alternative wedge shape tongues consisting
general | y ofpampo qdarths, twhieh iy elimptlapardaihed aitdnduse gedgeecoll df be used.

Such tongues, .are i nd_conmpl i cated fo, 30_.pr insert into an
edge. 3 fH%Eﬁﬁﬁ%%§?§a§§%ﬁ¥é%%¥%ﬁigigégﬁﬁéhl§y§?3ﬁ§%%$ ?ﬁgs ki nd conpar ed
t o ot herlOrechiaan lcaleabdektnggsy siens ileckhatl it 4 slidiflifacemkenhtt ordaven

cavities tha cooper at es wth Protrusi%n on a.di§placeagle topgue in a
. 0, Wi, 8 a ¢cavity 4177 Thig C@Vl%% %Opera FF w% Gl
preci se and cOst effective waf’and to avoid gati've erfects on the
stability angdrdtheisstohen@t bnofhd he pdnekabdgetoidpid nidtdronhat Soae Ter s

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.



In the follow ng text, the 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 calyhegiodkesnt edge”. If not defined otherw se yppgL0aiesilegwer neans
towards the front face and towards the rear face. | nner and outer neans

towards or away from 15 the centre of the panel. By "horizontal plane" is
nmeant a pl ane, which extends parall el td the outer part of the surface

| ayer. I mmedi ately juxtaposed upper parts of two adjacent joint edges of

two joined floor panels together .define a "vertical plane" perpendicular
to the hori zodtal M2onpfhpedv By a%oritz 6ALEI PYSH | &Y TReat OfariiFekivit h t he

hori zontal plape aadcBy,t A/@fttt&qtém Rangllelqto dheverticeal plane. By
‘joint" or "Iocklng systenf are meant co acting connecting nmeans, which
a

connect the difdarcu néPszEnv%ﬁWhQ%ﬂSIyhéﬁdPQ@P¢ﬁﬁﬁ%ﬁnﬂ%ﬁm VrOByusswmup
panel " i's ”Qﬁﬁa.%1@?@§£e§9ﬂ§1&9§£KQQ%p ﬁ?éc@sitédé)éﬁg% arlrackipg el ement

and by "groove panel” Is neant a panel edges that conprises a | ocking
gr oove, WhiohWC@@ﬁetat@Eovmtmeqaﬂ;Vko@ﬁﬁﬁgtél@wm#helatqhmélﬁaraz@nt®¢

| ocking. 4 Kegklgﬁéwgﬂﬁg_gggg;ng" is meant an installation nethod

where the short es o ane are | ocked when they are laying flat on
a sub fl oor after the angling. The vertical locking is obtained by a side

push that dEsﬁzagés_ﬁ_a_séﬁﬁiéﬁﬁﬂﬁbngue inthe length direction of the
short edges. E@GtﬂQrE699$£4n¢ gth% bﬂs?ﬂﬂgegﬁffHE@ Jroldodown systems

obtained in the sane way as tor t le angling systenms with a [ocking el ement
in one edge xﬁsualéedl@lp@ne¢w¥th£t@@péedtégrmmth&aX¥bcMMH@egtb©ve on

e 100 295 0B OHONE PANS oY oBLAS PUSING 4K NLSYILERT Lo meant 2
| ocki ng syst mhlc cou e vertical pus ol di'ng
met hod. 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 Jjuxtaposed 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 "joint" 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.



By "tongue width" is neant the maxi num di stance between two parallel lines
along the length of a tongue that are 15 in contact with the nost outer and
i nner part of the tongue. Summary of the Invention The general objective

of the present invention is to inprove the function and strength of a side
push | ocki N 288 E¢em and particularly of those partsPEHIF2UENES
di spl aceabl e tongue to nove perpendicularly to an edge from one groove and

into an adj acent groove when the displ adeabl e tongue is displaced along the
edge. According to a first aspect of the invention a floor 25 panels is
provided with a | ocking system conprising a displaceable tongue in a
di spl acenent gwoveritncalfptist edgerandia heagueagrioomelilntadhacent second
edges for vertica Iockinﬁé @&lOCki g stripwith a Iockingﬁelenent in the

a

first edge CBOPEIatres i ¢ ki FHFGr GovE"P nPEHe BG Secorid“EdyeSt or
hori zontal |eaekj ng:e Theidyspl aceable s \W0Or2040/ 9875 2RET/2852009/ 051238 5
tongue conprises, a protrusion and the di spl acenent groove a cavity such
that the profFUsiGn il&CEEPAi vy AYd i &Ycavitye vitd! dhdti ALaPERrst

di recti ons pey panghGul-at ohgut hen edge 1ehennt herdisplaceable tangue is
di splaced in a second 5 direction along the edge. The displacenent in the

first directf&HPaldes Prezarspt ddbirg tenglecty’EHtéralntelthéctdngue
groove wher ebys e edgasnane; hogked mer theakkysoTh@e angling

systems with a locking element in one edge of a strip

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
I5 in contact with the most outer and inner part of the

tongue.

Summary of the Invention

The general objective of the present invention 1is 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



cavity extends vertically dowwards to the rear side of the panel. 10The
advantage is that a sinple machining could be used to formthe cavities and

such formng will not have an adverse effect on the strength and stability
of the edggqripnkg2cavity is according to a preferredpyepRpsidiiga blind
hol e surroun ed’by an essentially vertical wall. 15Such cavity provide an

extrenely stable edge and a m ni num of material nust be renoved.

According to a second aspect of the inveéntion a floor panels is provided
with a | ocking system conprising a displaceable tongue in a displacenent
groove in a first 20 edge and a tongue groove in adjacent second edges for
vertical |ockinige Achpeksag striqEmmstienaahdckiipgd etelmesmeng gheof¢rst edge
cooperat es W tdh A J0ckind: QLo gt Lhessegond edag Jpr.hghizogtal 1ocking.
The di spl aceabl e tongue conprises ‘a protrusion and the |spFacenent groove
25 a cavity suchwt wat 1t hedpriota uSiort idd rebtdbngeeaged mbitcud agavpt yheal | and
inafirst directj p i r..to.t d t ispl e tongue
is displaceg&%ﬁagk%gcgﬁé %?%%g f%ﬁ”a 5838F§e9§d§2. <%§%ﬂ§p aggﬁgﬁ% in the
first directdiorecdawseslthe dispidasealilhe tionglecemerentier that ditrhe 30 tongue

groove whereby the edges_are | ocked . vertically, The WO .

J070) 087y Eo P 6007 0R1055" & it SETATCroR PSP TaHT Hi% M cARFPghI%d 1o

exert a horizonta gppevtenisé orbagaienstigeheatenguekagt ogveically. The
cavity extends vertically downwards to the rear side of

the panel.

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 perpéndicular 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



Thi s second aspect offers the advantages that the negative effects of
production tol erances could be reduced 5 and an inproved | ocking quality
coul d be reached. According to a third aspect of the invention a floor

panels is provided with a | ocking system conprising a displaceable t ongue
in a di spl MXEWEKBGRoove in a first edge and a tongue FFESHHVHILE] acent

second edges for 10 vertical locking. A locking strip with a | ocking
element in the first edge cooperates w th a | ocking groove in the second
edge for horizontal |ocking. The displaceabl e tongue conprises a protrusion
and the displacenent groove a cavity such that the protrusion is sliding

agai nst a 15 eavityionalis andxiwa drid stondiiheetd o pargrendi cul ar to the edge
when the displ aceabl e tongue is displaced in a second direction along the
edge. The di <piiacdient PirR £ReS 1% st9diPéctent ealise It W <di spl aceabl e
tongue to enter into the tongue groove whereby the edges are | ocked
vertical ly. Theni20 gerohruskpact sodecat edeondvhecdonercrandkiae upper part of
t he di spl aceabl e t ongue. The third aspect offers the advant age %hat it
possi bl e to Fo¥'d dicspPaEEnBhtP gt obve W A Shal teUeptt cang irﬁﬁg‘a?/ d

st abi i tys anghst4rengtdroceul dobei ieaghad.c2586corsh ng:dcdea .fourth aspect of
the invention a set of floor panels are provided with a | ocking system

conprising a djsplaceabl e tongue having a_majn tongue body and at |east two
wedge parts | GEHBATR AOdF Spl BCbaiegr G6VENT n & 71 nat® €4gacor a first
f1 oor panel,pg&eoperiat iorgviaed 30 merd ilealkihgckiagewfcddie iedgesawi th a tongue
groove in 7 adjacent second edge of a second floor panel. The | ocking

g :
syst em f urt hetSiGH5aPdEs tanPogkihg strFp 2wFPRta $oekichg @ frrst

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

I5 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 wvertical locking of the edges with a tongue groove in



el ement in one edge, which cooperates, for horizontal |ocking of the edges,
with a | ocking groove in an adjacent 5 edge. The main tongue body conprises
at least two flexible protrusions and two recesses. The wedge parts are

| ocated atywhegglsPastly in the recesses. The flexible pEpkfidgdRpSsare
sl i deabl e agai nst the wedge parts to obtain a displacenent of the main

t ongue body perpendicular to the 10 edges and thereby causing the verti cal
| ocki ng of the edges. The flexible prot?usions are in unl ocked position
essentially displaced along the displaceable tongue in relation to the
wedges and configured to exert a pre tension against the wedge Earts and

t he tongue griog¢entThecasd it tdnguecbedy Ebmpr ikes la fﬁﬁétg@ﬁ EGhnect i on

that allows displacement alang ithe di sphacegent grogve and.preyents the
mai n tongue body to fall out fromthe displacenent groove. The wedge parts

conpri se fricdenentconnecti vigt hathiphevenpsrebes weldye aresntalbe di spl aced
20 in the dHﬁQﬁﬁgg”@@ttﬂéqugﬁyh%ﬂt%h% TBEQiﬁ&”QﬂﬁnQQq%.bﬁ Qh§ﬁéé§@d al ong

the edge. The wedgde parts and t'he mai n tongue” body conprise releasable
wedge pabt colmeecfhensazadaptredid dode rehpaseds dur i gpstthewionséekiloke of t he

di spl aceabl e_t on I.nt he di spl nt ooV S5The four ct
offers the 5’&&%&%%88%% %%‘? Fhe %%5%%%%3 d"he ‘?%%%%yav]\#%ha%%l %Qcégg?%m e
machi ni ng partallleelstt pathey edgeshd netchessameTwayf bsx icdry embiconal omechani cal
| ocki ng systens. .The ghsp ggﬁﬁg!qjkpggggﬁggg%gsbgjﬂDrned in a cost

I
.. are_ sl a a tain, a .
efficient way “as a“che-pi ete Conponent converted’'to a two- pi ece

conponent dutiisngaactcentr of | €k imsier ttioaguef bb e panguelicufleratgr oleve. 8
Accor di to a fift ect of the inyention a tongue blank js provided
conprisﬂﬂg §P%F§a§PBtgggf%?§d¥§“ﬁéﬁiﬁ ea“?ﬁﬁbﬁ%fl%%%Fﬁ@aﬁg Bé?ng connect ed
to each ot heydgeEheThenguesire @mdapt.edohe hee sepalatecelr ppseachn ot her and
5 inserted into an edgg groove of a floor ganel. Each tongue conprises a

l p

mai n t ongue GGG [¢BhpYi SF TRy HTCT S % WBC pr bE PR U eXCEHd ng essent i al | y
in the tongueilenghhtdi restioyanddweohecesses. - Thexdenguereonpri ses two

wedge parts located at |east partly in or adjacent to the

tension against the wedde 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.



10 recesses. The mai n tongue body and the wedge parts conprise rel easable
wedge part connections adapted to be rel eased fromthe main tongue body
during the insertion of the tongue into the groove. The fifth aspect
of fers the_advant ages that the tongues 15 could be produced, handl ed and

i nserted iﬂ%bwgmgfgéve in a sinple and cost efficient Way/SER0HHII258

enbodi nents of the first, second, third, fourth and fifth aspects could be
conbi ned and the flexible protrusion cosld for exanpl e be used together
with a 20 cavity extending to the rear side and being | ocated on an upper
and/ or | ower side of the displaceabl e tongue. The invention provides for
new enbodi mentsc@frdiogkicBga sy st e Preefrepabl ye at nshoritoredgesnhut al so at

| ong edges or_ in square panels. Useful areas for the invention are 25 wall
panel s, cei IPHYsS exPrVoredppP it idis 2andeff bor " pard1%est NaHy "Shape and

material e.grod@M natgirnespechally Ranelsew th sutd ace Jrat ehkal s contain
t hernosetting resins, wood, HDF, veneer or stone. Al nost all enbodi nents of

the | ocki ng SY&EEHH aré 302HeSer thetf WicPRTatafsprae et oP6svandnd a

di spl aceapl €; n & .1anOYE N2 hheqsd rd R RANG, 2MaLAbY pdhorderatq sinplify the
description. It is obvious that the nain gr|n0|ple or the invention could
al so be usedtOHWUhENEERERG Grvvve Singele ACEPngeRP s indséitt édafFhto a

di spl acement . g QONg i3 10A€ £408Hq M IMILRALS A pgated adiacent, 18Adkn
pref erably above the | ocking groove and a tongue groove is forned in

anot her edgedadjdcent and the FoekiTry -stlineptandupreferabiop égseneilatly above
the strip. Brigfg qgﬁ:ﬁé?ﬁ%?”l& st Ngdnawipgs, 1R as, a-dihlustrate prior

art | ocking system a-cshowa prior art production method to for a
cavity i anr echges <of - anan@ain 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
I5 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 1in sguare 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



Fi gs 3a-fshow a production nethod to formcavities in an edge of a panel.

15Fi gs 4a-dshow an alternative production nethod to formcavities in an
Fi gs 5a-dshow a production nmethod using a screw cutter to
Fig 6 a-bshow howpgadiidhssisqul d be
prior to applying a surface |layer on the
core. Fig 7a-dshow a | ocking systen1MAth cavities fornmed by saw bl ades.

edge of a panel.

form cavi t{y@slohs#a, €edge of a panel .
formed in a 20 core of a panel

Fig

8a-eshow a | ocking systemwith a cavity 925 for ned by cutters as a drilled
10 Fig 10a-eshow a | ocking systemw th a di spl aceabl e tongue
conprising flexible protrusions.

bl i nd hol e.

10

15

20

tongue on the strip panel, mainly in order to simplify the
description. It is obvious that the main principle or the
invention could also be used on the locking groove side. A
tongue is inserted into a displacement groove in one edge,
which is located adjacent, and preferably above the
locking groove and a tongue groove ig formed in another
edge adjacent to the locking strip and preferably

essentially above the strip.

Brief Description of the Drawings

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 methocd to form

cavities in an edge of a panel.

Figs 4a-d show an alternative production method to

form cavities in an edge of a panel.

Figs ba-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
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

formed by cutters as a drilled blind hole.

Fig 9a-c show a locking systems with horizontally

open cavities formed by cutters.



Fig Il a-dshow a | ocking systemwith a di spl aceabl e tongue conpri sing
protrusions at the lower 5 part of the tongue. Fig 12e-fshow a | ocking
systemw th a di spl aceabl e t ongue conpri sing protrusions on upper and/or
| ower parts of the tongue. Fig 13a-dshow flexible protrusions on the |ower
10 part of Y Wil¥B75éeabl e t ongue and production net hod$TEEHEH I ZSst abl e
and strong edge. Fig 1l4a-dshow a | ocking systemw th cavities forned by a
vertically rotating saw bl ade. Fig 15a-bshow a | ocking systemw th cavities
15 formed by a horizontally rotating saw bl ade. Fi g 16a-bshow a | ocki ng
systemutilising cavities, which are fornmed in connection to the form ng of
the | ong edge tagkinrgesystem skbg d7ardshowsasteeks ng, system wi th spi kes
that 20 cooperates with protrusions. Fig 18a-eshow a | ocking systemwth
spi kes coopertath iy SHtR FREEYS Y 1@fbddrieht e dorfdrivsiingSa di spl aceabl e
tongue on the groove panel.

Fig 1la-d show a locking system with a

displaceable tongue comprising protrusions at the lower

5 part of the tongue.

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 l4a-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 lé6a-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.



Fi g 19a-eshow a | ocking systemw th an one piece 25 di spl aceabl e tongue

that after

insertion is separated into several unconnected parts. 11 Fig

20a-dshow i nsertion of a tongue into a groove and | ocking of a | ocking

syst em accRpdhdsia, t he invention. Fig 2la-cshow a net BegdskRedeagiski on a
tongue in a 5 groove. Fig 22a-dshow a tongue bl ank and an edge of a fl oor
panel during |ocking. Fig 23a-fshow tongue bl anks and | ocki ng system at an
edge of a floor panel during |ocking. 10Fi g 24a-fshow enbodi nents accordi ng
to the main principles of the invention. DESCRI PTI ON OF EMBODI MENTS OF THE

| NVENTI ON

15

20

25

Fig 20a-d show insertion of a tongue into a groove

and locking of a locking system according to the

invention.

Fig 2la-c show a method fo position a tongue in a
groove.

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.

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

41la-d according to a cutter principle. Several cutters
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
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 menticned forming could
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.



Fi gure 3a-3e shows a production nmethod to formcavities 4la-d according to
a cutter principle. Several cutters 15 70a-d could be used, one for each
cavity. The form ng could take place before or after form ng of the
profile. Figure 3a shows that the cuter principle could forma cavity,
which is sP V8 R2n the diameter of the cutter. Fi guPETREXEHGWEBa cavity,
which is larger than the 20 dianeter, if the panel and the tool are

di splaced in relation to each other. Figure 3f shows a cavity, which is
formed, as a blind hole conprising a solid upper part and an openi ng.

Fi gure 4a-d show that the above nentioned form ng could 25 al so be nade
with a saw bl ade pid Bei-gl enyhes endurefierablky rsevies albsawnBhadesedla- d
preferably on the sane axes, fornms cavities 4la-d. The cavities are in this
enbodi ment st 1St HaA £ hB! b et e o U he” s Bl 'ddés. STRey Teottd of

course be equdlidhd drglhced 12 a QUG sBacdr show@ Bt hadat o form the
above nentioned cavities 4la-f with a screw cutter principle. Such form ng

coul d be protRitedYionsaPyefycesdt e érent'iay? 19 & Conticuous production

l'ine and i thshigh jaccuracye SoasPedaliky ohf ahhespanel; Pagithopnandyspeed is
synchroni zed accurately with the tool position and the tool rotation speed.
The screw cWlEBIT a2 1ol 8hbeh@isEtP laPosaparat e equtp et sPtabierpref erably

as an integrated; tagl. pasLyion:idy & doubhg-god. fenoner, . Ihe panel edge is
10 displ aced ‘essentially parallel to the axis of rotation AR of the screw

cutter tool Fifmentsopossiblereirprdduee anyiskapetan tthodound or sharp
cavities. The, cytt anrlg%u!igukr)Pé(—eerm %%%OQ%EQrﬁheaé] A Uygkn jgonnection with

the profile cutting. 15The position in the | engt rection of a cavity
formed ol a panelacedgesdepenasl vrrated lpdsicti bine ofxishe ff irosetennraice t ool

tooth 56a th@% é%%ng%rggt8u€9@£a§gofMﬂQh &@eis 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



panel edge as shown in figure 5c. This neans that the rotation of the tool
must be adjusted to the panel edge 20 that is noved towards the tool. The
position between cavities could be very accurate if the tool rotation is
adj ust ed ape HykHsoni zed with the speed that the panebcirgeslhsiaged in
relation to the screw cutter. Such an adjustnent of the position of the
first entrance tool and 25 the tool rotation could be made by neasuring the
position of a panel edge and the speed bf a transportation chain or a belt
or the driving device that noves the chain or the belt. It is possible to
obtain very accurate machining of the cavities and to position the first
cavity at a Pren3Gcderernhed pusl ticonPrém phef eayel xubeh saatérér ance of
about +- 0, 2 JIMQf;: Y. EQM@rES1%H%dnd%n%%%r0§§091téig%ltl%l howpnscr ew
cutter tool 72 should preferably be smaller on the entrance side ES than on
the opposite@an wsitder Thel sereWd duregert beve coig dsHows\ienehgaveSthe sane
di amet er 53 quer dfie,aholeyLength O the,Logseased, Gll nagdepth 5 coul d
in such a tool configuration reache an axis of rotatlon that is
s||ght|y5angksdxinnrehabl@nt@Qﬂt¢npﬁugamamgod|becr¢iﬂhqﬁ wilké panekiedge. The
pitch 55 of t@ %ghogoggggurgiéfggﬁyiy %%ggeihn eriedi ate distance of the
cavities. "Heréeforé®10 Very eas orma of cavities and
protru3|ons ﬂmddln@emyrpcecoseofrnhgrpameated9éstances over a consi derable

| ength of a joint. The teeth 56 of a screw cutter are preferably made of

i ndustri al d'%ﬂRﬁgﬁtcSa¥5t¢§stﬁé’ é% 'd%%f@ﬁuE8£D§9 M A lagge rotating
tool 15 simlar t saw bl ade conprise cutting teeth on only a
portion of timxdnmﬁdlbmdydiiha@ce90ﬁiuhanma@lvaﬁsanitcﬁstﬂh?ﬁafpea/cutter
principlg anqaeach rotation forys o C%g%klgs Hgg Lr%% |%lkﬁat t he
i nt er medi at e di‘stance Befmeen the cavities coul C aﬁbe

adjustnEnt ofery precise intermediate distances over a con81derable
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 éutter 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.



20 the tool rotation speed or the feeding speed of the panel. A pl anned

or unpl anned production stops where the di splacenent of a panel is stopped
is a problemif the screw cutter is integrated with the profiling equi pnent
since the screw cutter will destroy all cavities of a ZSHganel that are in

contact w YP ¥ BAl teeth. This probl emcoul d be sol FEFSHYHOPHEduct i on

nmet hods conprising the foll owi ng steps where sone or all steps could be
used i ndependently or in conbinations. 14ND 20101087752PCT/ SE20091051238 14
a) The panel is always stopped when is has passed the crew cutter tool and
after a full production of all cavities |ocated on a panel edge. This

met hod is used feoy mall pphanned stweps sthepsaremecutd efad paddegptaced awnay
fromthe panel edge when a ganel is stopped at a position, which does not
allow a full produdt®¥ncbftar| teavities 6hTan E%Jbﬁ.?@?&ﬁtﬁﬁﬁe% Mth partly

produced cavities axe:detecteehand Jejeptedlfeom nonmel meraducton. 10b)
The screw cutter is displaced away fromthe panel edge when the panel
stops. The transportS&ti 6AT devt el achahoPevef 3R ECTRe IEE8W éatter is

noved back to its onisghBabqPsh§ionnandet BEnpanelqd s,oducadeinithe nor mal
way. 15c) The screw cutter conprises a noving device that allows that it
coul d be di spl aced S3&PBPFefttd RtE Partel "Bdge IR didi metlovhe feébding

direction of the panglig-when & panel-.stiepss Jhe,Sarew cullar phs. displ aced
such that its teeth pass the panel edge of 20a stopped panel. All cavities

wi |l always be ful "y thaghi hed RveEhadteraant epergencietiscdak ecdurs. The
screw cutter returns to.LEse 5$9ﬂJﬁﬁap9§§BLQQi en the transportation
[

device starts and a new panel 1s produce n the normal way.

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 ¢) 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 )
above offers the advantages that conventional profiling
equipment 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 c¢rew cutter could be used in all type of panel



25The di spl aceabl e screw cutter nethod as described in c) above offers the
advant ages that conventional profiling equipnent could be used w thout any
nodi fication of the transportation device or the control systens.

The above ?ﬁﬁﬁﬁh@ggzproduction net hods to formcavitieg fRpWod bk RsCr €W
cutter cou be used in all type of panel 15 machi ning and especially in

such machi ning where cavities are formed which conprises parts of a
mechani cal |ocking systemfor floor pankEls. Figure 6a-b show that formng
of cavities could be made 5 before the profile cut. A separate material 62
or a panel core with protrusions cavities 4la could be connected to an edge
of the fl oompodridiandapfeterablallgl ved sbehweenhan sur frdee< ayper t66sand a

bal anci ng | r i d anm._n | gor OFi qur -d.show t hat
t he describ2¥%%€ﬁ%5§8tghyggn%%{J#%%%E?%%tgnggd%é%%gt g‘%%’éggglig di spl ace
a di spl aceabldwtrongue B0obr araronies .di spl acenment groove 40 into an adj acent

t ongue groove 20 as described in figures la-id. One or several cavities

4la-c with hord.zontakly, 1 t i ineliped - | 1 el I uld be
formed by cut€F§§ %rgugﬁ t é%gggﬂLQ%raﬁggsgchcgilgﬁ%%é%ﬁ%g¥@%nﬁa%§oduction
met hod i ¢ noregogesthef Prefelm dan 2t berkmota metdodsl Witere thpanel

horlzonta||¥x%¥;kﬁgg §§$QP£§QJ:3%£§1%§%Q gganggghélﬁg%k%%éclgg %gVItIeS
coul d preferably be
an edge of the floorboard and preferably glued between a
surface layer 60 and a balancing layer 61 in 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-7lc, 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



20 formed with junping tool heads 7l1la-71c, nounted on the sane tool shaft,
and which are displaced towards the rear side when the panel is displaced
inrelation to the junping tool heads. The panel could of course also be

di spl aced towards the saw bl ades vertically or 25 horizontally. The junping
heads coul WMl ed i n the same machine that forns PRESFOAYSEHEes and
the formng of the cavities could be nmade in a cost efficient way in |ine
with the form ng of the |ocking systemigrhe junpi ng heads coul d al so be

di spl aced along the feeding direction and 30 the relative speed between the
di spl acenent of the junping heads and the di splacenent of a panel edge

coul d al S0 hese MO 20104 087752ACH SER00940532381 16, usedrt @sobkaia: cavi ti es
wi th an opening, which is Iargﬁr than the wdth of the rotating tools.

Junpi ng non-fhitattifeg “dEFBpP hgttodE 2¢dtPdtapsd bEMed PO 6PRTERNS ti es or

protrusions. s Higure 76.3hows, ay diispl aceabbe tongue, idy.ariasuplocked
position with its protrusions 3la-c located in the cavities 4la-c. Figure

7d shows t hePdcked opési Fisnraneh Swest englied Bordrds héenJdpsplated al ong

the edge ity @ Side PLessyr &, 7 BRRld edoat,an.edae sectien 32 of the
di spl aceabl e tongue §0. The protrusion will during this 10 displ acenent

slide al ong ftie asaliltse6f 4t ec caViqutes 7Tandhpor cene He dkengee st bipove
per pendi cul anly, PRI Q L ee?@%uﬂ?@mk%cﬁiggigcé@Q1ﬁgkﬁQ%%teBSQgHg?@roove 20.

Fi gures 8a-8e show an enbodinent with a cavity 4la forned as a blind hole.
A cutter wtdh aidd aresenrof P farp ledcanplte ah5e89d 5sqmnicoul3d@ bé tksed and one or

several caviti -41c s bl | f. .fromthe
rear side as&gﬁﬁﬁ%%%ﬁ&%iBaggggg%?Sg%eTﬁgoEgﬁgfoﬁn ﬂ%rgﬁﬁégéﬂﬁﬁé% are
di spl aceld vettdaldeypehowat dse ealcimoptther wdlit 5 ngt ndehiqavagieFhendavi ti es

coul d be posjtion such that they cooperate 20 durj | ocking with
protrusionsigfﬁ¥§% e|§8593% oh The Bin ané?% 0 ﬂ%ﬁ%pggngég %gg%s shown in
figures 8d-8ed Such antenbodiaerdcamt ltomgke gtopossithle to forma very
strong and stable edge since the cutters will renove very small anounts of

material . Figures 8a-8e show an embodiment with a cavity 4la formed

as a blind hole. A cutter with a diameter of for example
I5 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 coopefate
20  during locking with protrusions 3la-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.



25Fi gures 9a-9c show an enbodi nent with cavities 4la-d forned 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 nmethod in sone

applicatio ters could for exanple be stationar fixed to a
j unpi ng tog?xﬁgﬁﬁggaat al so coul d be displ aceabl e alongxgﬁgﬂﬁ%%ﬁ%%g

direction of the panel. WD 2010/087752PCT/ SE20091051238 17 Fi gures

10a- 10e show that protrusions 3la-c could be made flexible and this coul d
be used to conpensate for production tolerances and to create a horizontal
pre tension between the tongue 30 and the tongue groove 20 5 such that a
vertical presdurereer ¢e@aVEOeotihav behadr pabedubetmeehl e agpper bpandédof t he

strip 6 and the adiacent panel.as, shown in i oupe. 10d.. The verti cal
pressure force i's pre eraﬁfy caused ﬁy contact surface between the
tongue 30 and-dchettiongtuelgreoonves 2hdMticckhraneeshilght1zoriili peki ned in

relation to the horizontal plane HP. Fi_gur | ] a-d show t hat .protrusions
3la-c whi ch GUFMG POORFAY Looperiniss Wi U caur o U Ao egurd be for med
on for exanpeH héaltowerepat tadfptdsudiespbaceabl ecéongue 3Qecathe dept h of

t he displ ac nen&fgLogye 40 coul d be. decreased %5 C nﬁ%ger bly and this w il
i ncrease t he®di FEsERBFT i vy arftf (e SCFeRgPh?df tHe §OIrREPT  Fi gures
12a- 12f showdhat =pr ehbusi on Bil@ane 1318’ Tee coutd-be Jygmdeomiotbe upper
and/or | ower part of the displaceable ton%ue 30. Such protrusions could
during 20 | oCkilfgPe6operaté Wittt a (58 4tasY btated BB e &Ra/ or bel ow

the mai n bodysRfud he dhaptaseabh@id RS e300 which are slightly

10 inclined in relation to the horizontal plane HP.

Figures 1la-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 coculd 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 31la 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



Fi gures 13a, 13b show that flexible protrusions 31la could be formed which
protrudes downwardly and/or upwardly fromthe nmain body of the displ aceabl e
tongue 30. Such 25 protrusion could create a pre tension in the same way as
descri bed above in connection to figures 10a-d. Figures 13c and 13d show
that a proMAUXIUI¥’32a on the | ower part of the di spl acBaBSE2MUHGEE 30 gi ve
t he advantages that the cavity 4la could be nade considerable smaller, as
shown in 30 figure 13d and this could beg used to inprove the strength 18
of the edge. Cavities forned by a vertically rotating tool 71 conprise
preferably a | ower part 81, which is positioned vertically inwardly to an

upper part 3§fQﬁm¥Q%g%QVb5¥itﬂ$@Sﬁﬂh%ﬁ§b?“5fb&£€ﬂ&ﬂﬁkf%Q&%@i%@dt§é§bi|ity
to 5 the edge and all'ows a cost efficient production.” Figures 14a and 14b
show a di spl &tesbitg itsenguef SR ¥ I provterrusprdhss Blals dn ithe | ower part and

With caviti esoaladdonaed; by 1 otatlNg13abhadgs.e Figuie baged ghow t hat

all enbodi nents of the cavities and profrusions cou 10 be used to create

a counter pressirne Phigndives benlf ixifdnexisbrenyonguel 30rabiThéyptot rusi on 3la
cooperates wth cavity 41 reven he @ngg to be displaced when
a side pressure 'S app%%e%.gTﬁgﬁfghguelggetenps an q1Oocks into a tongue

groove. This could be used to lock 15 panels in a first row where a counter

pressure from@duowg sitdeard e adjcacentiFbhafeainict fsogsicbPeé vétebtain in
order to beg%r§k§d§¥%%§-31a,g'9#réﬁ% 153k show that, horizontally rotating

saw bl ades a-c could be used to formcavities 4la-c which extend
4la,b formed by rotating saw blades. Figure 1l4c,d show

that 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 required to



20 above and/or bel ow the main body of the displaceable tongue 30 and which
cooperates with protrusions 3la,b | ocated above and/or bel ow the nmai n body
of the tongue. One saw bl ade 71a could be vertically offset in relation to

anot her sa%kgﬁgﬁgr%}c. Such production nethods and 25 gphRdif®,secoul d be

used to formdi splacenment grooves 40 with [imted depth or to Increase the
angl e Al of the perpendicul ar displacenent. Figure 16a, b show that it

is possible to displace the displaceabl ¥ tongue 30 perpendicularly to the
joint 30 without any additional machining than what is required to 19 form
t he | ocking systemon |ong and short edges. Protrusions 3la, 31b at each
edge sectionfofm tthe tflonjues 30ycioul drbe ofhor red thatt cotyser.ate with the | ong

edge tongue ' n ockj r e t i.an whi,ch 5
cooper at es d%%ﬁ9¥%égpgc %%@ gyg%€ge%‘%FééFng?ﬁFggﬁﬁgga#%%ﬁﬁ%ngxf | e and
| ocat ed on tdwerlcower feirdedothd hecammiarattenguehboy . 1 did sdyrel nonphe coul d
al so be used_ to be@datgg xi bl e tongqﬁ'd%ggribed i n %q e l4c., The

fl fi
protrusion could be rPgléogﬁﬂp%éﬁTﬁﬂfor exanpl%r%ﬁf ore 0 gglghsinple

wedge part pratoeudiceg downwanel sl ocieaverbbeal 1extensirortidfs t he protrusion
31b shoul d be such that. it.allows | ocki.ng e|l ement 8 of. an adj acent |ong
edge to be ﬁ%%ﬁFgﬁEP %%%Xf%%iﬁﬁéi3ﬁ 83§dlgna#%euﬁﬁ§?ffﬁé%bpgt%ﬁgion 31b as
shown in figwien t6agudbhbgur eTHi/a,drishawlthabus@i kKeso 42a,us42bteoul d be used
to forma vertical | in a diiﬁiacenent roove_40 an%#%p di spl ace the

d

di spl aceabl €36hgué 30°peP pendi’e Eéfkﬁﬁr58g?hé“j§ﬂqﬁ?e 2

Spl acenent is
in the showp.erdedigantocadses byyionendr csever abr coaperat ibeg rpanes of

spi kes 42a, 20 b and _protrusions 3la, b. The spikes 42a, b could be nade of
metal , fidr S&fpIfe8oFt YEESaIPYHTT AMHHHCGRE 8?W?W%Eﬁ%x:ﬂﬂe &¢féhiRatd wood.

Such enbodi nentsssGoul drats® peowsed dnd31b 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

31lb as shown in figure loa.

15 Figure 17a,b show that spikes 42a, 42b could be used to
form a vertical wall in a displacement grcove 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

300 30. The displaceable tongue comprises in this embodiment

one of several friction connections 44a,b that are



bend a flexible tongue. Spi kes could of course also be connected

hori zontally or in an angle into the 25 displacenent groove 40. Fi gures
18a, b show that a displacenent could al so be acconplished by the use of
one or several spikes 42a, b that cooperate with one or several recesses
42a, b. foMPPQ1YBESerably at the inner part of the di sPFREERHE1H8ngue 30
30. The di spl aceabl e tongue conprises in this enbodi nent one of several
friction connections 44a,b that are 20 @preferably flexible in the vertical
direction and that prevent that the tongue falls out fromthe displacenent
groove 40. O her type of friction connections could be used. 5Figures 18c-e

show an embagidmnta g9 Esing a disRl aceabker tonguea 30 Laeatedton the
groove panel Ic, which is intended to be folded on the strip panel |b.

Fi gure 18c & VES td t8R6W bRt WIS deddbl eVt ohftie B it SRA2GARN8Rked positi on

and figure 18e shows thenlockgd pasidiien;lQ whendhe di spl,agepbl e tongue 30
has entered into the tongue groove 40. The perpendi cul ar displacenent is in

thi s enbodi n&iftd.caused by a cooperati on between one or several protrusions
3la-c located on the | ower side of the displaceable tongue and one or

several cavitimgsA4la- ¢gddeWsh 4 dlos i REhOdE SR Ag kocat ed under the
mai n tongue body. The cavities (4la-c) could preferably be fornmed by a

screw cutt erdiSucivearlenbodiient? difersdsevetat HhAAT 8§88 ACtinited

amount of maperdigl; has beabe remmyved bramthe,panel; edgeecinigrder to form
the cavity. The 20 cavities are also easy to formsince there is no strip

protrudi ng fFiorichd Sedged Thed dilspl abeabliert ongiiel B0 drgval S6 €asy"to insert
into the d'%ﬁkﬁﬁﬁﬁﬁﬁonEQQME,ﬂﬁﬁ(¥1d%9%gq8Qesﬁ5W§“¥%éMﬂJ&k%d|bHEE@goﬁepth due

to the fact at the protrusion 3la and the cavity 4la extends downwards 25
from t held owdrerparie of spheceslh ¥e tiongue Bdyas 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 19%a-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 19a show a
30 displaceable tongue 30 comprising a main tongue body 30a

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



Fi gures 19a-e show a di spl aceabl e tongue 30 according to one enbodi nent of
the invention. The displaceable tongue 30 is made in one piece, preferably
by injection nmounding of a preferably thernoplastic material. Figure 19a
show a 30 dishlakseabl e tongue 30 conprising a main tongdepadyes3Pa and one
or several wedge parts 45a-e, which are fixed to WO

2010/ 087752PCT/ SE2009/ 051238 21 the main tongue body wi th wedge part
connections 46a-e, located preferably paktly in or adjacent to tongue
recesses 43a-e forned in the main tongue body (30a). The wedge parts
conprise wedge friction connections 47a, b. 5 The main tongue body 30a
conpri ses priefemabhny tonguerbgeweridh tiengaertri ctdore comrecticens, 44 and
preferably r.s i r.at rusLQr - ferably extending
Casent al 1y B the FonGEh i f acti o of Pho-di 251 hocabl 6 Fohque. body. 30a
10Fi gures 19%mckSescar é 3enkaf gemehtisy dheamtonguengecthaty addendi igeto figure
19a. The topgue fricti connectjon 44 i.s p erably flexible. Such

t ongue fricﬂ%% c%ﬁﬁggtﬁgﬁgflﬁﬁféCk%bgfaégégﬂségﬁ?%g%V%giégé’c%htroIIed pre
t ensi on a&gaiTist raninuppeguandédy I lcower iwak|l podf¢tebldi spleacenent groove
40, keep the toQ%@e in the disgjﬁgenggg roove4% a con%rolgﬁd way and

pr event t hat®the oﬁaﬁgu?affﬁcdﬁf fFOME éOHFsp d%g%éﬁfaff ve. “The

fl exi bl e tonguedvreiratli dherOinhe ot tditr i caksl Ons-a srmopddednd ceasyding

di spl acenent al on he | oi nt d elim.nates the_ 20 need for tjght

bt ot | on 1T Aeed Tubint Ehe IS SUGRERE °8r GovErT S i gt TRe wedge
parts 45 comprise eneyososeveral wedge friction connections 47 that could
be formed as vertically extending small protrusions. Such

10 Figures 19b-19e 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



protrusions could also be flexible. 25The wedge friction connections 47
shoul d 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 firmconnection between the wedge
parts 45 aM® PHE8H5¢pl acenent 30 groove 40 and prevent PERAE2PHEdge part
45 is displaced 22 when the nain tongue body 30a is displaced al ong and
perpendi cular to the joint during lockizg. Such a firmfriction connection
coul d be acconplished for exanple with a di spl acenment groove which is
formed wwth a smaller 5 vertically extending opening in an inner part than

in an outer pant t0fe WhengroQye e, i3nRer spaltp Ofcau wadge Bhuction
connection could be pressed agai nst the upper and | ower parts of the

di spl acementPYFBEONE CHEREnEC | ki Y Wheli iR hef At ongiréhbédyi80a creates an

inwardly directed 10 -BLasSHI &, agal NSthet hecwRgOes Rl tr AS e xBhgut e, 19b shows
that the wedge part 45 forns the outer part of the displaceable tongue when

t he di spl aceablierlergient sIprotuced cAnd Snépreshnectied 8eancedge of a
panel . The outer; pant, @Ltw&m\%%m@ i A5 pr ptrudes, 45 papt by beyond the
mai n tongue body 30a. The wdth of the displaceable tongue TW1 is |arger
than the w diof pelvé mai hhe ohguesbodeTW2er Ther wedfge pafBeconpri ses an
inclined or ; f ect .o f 49,

Wi ch i n Chi S Sbodi ERfr 5 0b SFeror b o sassrti a1y vert [Bar he

fl exi bl e tongueeprettgspontBd ¢onpracsesnangiraet$ ned iory doghded tvlodmigue ranp

surface 48b, i i i tg .c e_\w wed surface 48a
and to dispf%%% %ﬂg gfﬁg?%%@%%*éﬂ¥%%§%§%%%r%§%%$%%%§'Iy ?%C%%gppanel edge
when a side pressureaBainst 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

15 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

20 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

25 1s 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

30 degrees against the length direction of the displaceable



25 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

l'ine LI. T@@H%ﬁﬂ?ﬁgEanp surface is in the shown enbOdi?E?kEéﬁ&&ﬁﬂﬁd 45 30

degrees agal | ength direction of the displaceable

2010/ 087752PCT/ SE2009/ 051238 23 tongue 30. O her angles could be used.
Preferred angl es are about 25 - 60 degre&ks. Figure 19c shows that the
wedge part 45 is preferably separated fromthe main tongue body 30a when
the 5 displaceable tongue 30 is inserted into the displacenent groove 40
and pressed taowarcds Ot hethanexnglagst AQldobet heedi spi<lcenent agpoeve 40. The
wedge part connection,46 should preferably be designed such that it breaks
when t he medﬁ%éﬁgpF%4§§is ggé%§¥%*?3to the recess 43 forned in the 10 main
tongue body. The wedge part 45 could alternatively be separated partly or
conpl et el y befforaariensért sopwoftitdie tdicspkdeeabiet t bngue (3eferahen a si de

pressure b i5annl.iad Ouri ng. | 0eki nandll bapr eferped, that the ram

surfaces 48a, are in contact or at least overlapping 15 in the width
di recti o ofditdye ediespllaceabdec t hgue inlsemttleidisptlaceblsicdatengue is in its

i nner unl ocked. posi,tion, Such an embaodi W lim,t the displacenent
di st ance DDg?ﬁﬁfmﬁﬁ%rgagi %%S?%Qéﬁggﬁgﬁrgﬁgalﬁééfc#%%ﬁw%one8§l%gﬁing
di st ance LD.di2@Hiagement9drstowsst haghposietipenpeft tdenmaitn cnodgue body 30a

and the wedgg rt 45 when a side pressure P s _applied on an edge of the
mai n tongue‘ggggfﬁéﬁegﬁaagh%ﬁm?ﬁgé%ﬁnﬁdtgﬁﬁgekﬁ%%yp é?fegfnnggp %2e al ong
t he di spl acermenfe greaves540santedddd iintt® thpaketoekiny irsicance tB=where it
25 has obt ai ned %ﬁs | ar egt t?@%“ec¥‘dth lyvg and %Mgﬂ;it ks I?ckgd to an
i nner part dt*'d toRGguE 8? Bve’ PO "619%n Padj-adantO pahett Edge ST s pref erred
that the di sfdraceakbephongyect scdgsicgred sdebré hatsdhe omior taague body
coul d be

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 1s 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 1lb. Figure 1% show that such further displacement



di spl aced further in order to enable final angling and 30 | ocking of

anot her panel |d in another row as shown in figure Ib. Figure 19e show t hat
such further displacenent WD 2010/087752PCT/ SE2009/ 051238 24 al ong the
edge will cause the flexible protrusion 31 to bend outwardly towards the
outer part ¥GPYEE i n t ongue body and the di spl aceabPETSBHHUE 1E8ul d be

| ocked with pre tension. The flexible protrusion is an essential part of 5
t hi s enbodi nent and coul d be used to el?4r nate negative effects of
production tolerances related to the form ng of the grooves and the
insertion of the tongue into a groove. Such an enbodi nent, which all ows

that the di splacenent «digst apce DR Lould becknsreased mhiile thecbocking
di stance 10 LD rermins essentially unchanged will increase |ocking quality
and reduce prOHUICHItoRTEDEt §OWardsTHepratrisPOAt 310 tduled Msénf 6PRBWE such t hat

the pre tenspon iner eases;when-4he Jminthangyer bady i dissphaged during the
final |ocking as shown in figure 19e. The pre 15 tension could also be
const ant as sHowPi-n Theghtexdake protIneippot f ush ot BN tdadl gdagecofding to

one enbodj ment; shown JiRefoure é(%ﬁcp%ef QLR SUCH; {hal J 1,6l do T ex

hori zontally inwardly and outwardly during Iocklng:but al so vertically

agai nst an upplerctor dfomepdparionftalipaa2@edi splacehent tgeodveniSucht verti cal
flexibility I S t r ri.Gti ct.i 4 prevents
t he main tod%%%<ﬂg§§eﬁogﬁg|?h%uﬁﬂ%ﬁgﬁﬁﬁhg%dF§§|§ce nfﬂggoévgrgg?éThe
advant age i sSudtatara embrdinegid tlongue lBody coat ditbe disroiedenethout any

addi ti onal féfg@%%ﬁg&ﬁj i

cbi,on 2o sonnections; on the ymin tongue. body than
t he protrusions The "di' spl aceabl e tongue conprises i°n I'S enbodi nent
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 i1s displaced
during the final locking as shown in figure 1%e. The pre

I5 tension could also be constant as shown in figure 24a.

The protrusion 31 could according to one embodiment shown
in figure 1% 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 in an

30 unlocked position and an intermediate width TW 1 between



three tongue widths. A maximumw dth TW3 when it is in a | ocked position,
amnnmmwdth TW2 when it is in an 30 unl ocked position and an
intermediate width TW1 between WD 20101087752PCT/ SE2009/ 051238 25 t he

maxi mum an N wi dth when it is produced and not an edge
%%Wg}_ gg?@ﬁ%&&%tﬁsg_ ™

of a panel. m ni mrum tongue width TW2 is prefer abou 6

the maximtongue width TW3 is preferably 5 - 8 mmand the 5 internedi ate
tongue width TW1 is preferably 5-7 rrngll'he | ocki ng distance is preferably
1-3 mm and the displacenent di stance preferably DD about 2-5 mm Fi gure
20a-b shows how a di spl aceabl e tongue 30 could be inserted into a

di spl acenenttigr oevend@ withnan pusheri @ whenThe dé spiabemehtngr oove 40
conprises an. i/ QEI r..40a, 40a ,and outer 40b, 40b' pair of opposite and
essentially parallel groove surfaces. “The vertical distance between the

i nner groove surfaces 40a, 40a' is snaller than between the outer 40b,
40b' . Such a diteovengouhdtbesusedidt 1§ Separatef¢trd Miedgpeupadt ©481j n a

controlled ri.ng.i tio iace the rt- wil e I ed when
The mai n"tongie Body 568 as  Sn et R BraouBnl Tt vi T BPavent the
wedge part tioteuymedoptewkstgdrird el M¥erlt fenpr & guatel 20c Ishows Thecr 0SS

section of %xkﬂﬁgbn%ié¥§ggg]{g preferably 1-3 mm and the displacement

distance preferably DD about 2-5 mm.

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



20 unl ocked position and figure 20d in | ocked position. It is essential
that the tongue is fixed to the di splacenent groove in a rather precise
manner. This could be acconplished with inserting equi pnent that inserts a
tongue into a groove and a positioning device 90 that 25 Positions a tongue
at a pre d¥OAHH®EE2and precise distance froma panel E6FABOUIHDP
insertion as shown in figures 2la-21c. The positioning device 90 conprises
a panel contact surface 91 and a tonguexedge contact surface 92. These
surfaces could be aligned or offset in the 30 feeding direction with a pre
determ ned tongue distance 26 TD. The di spl aceabl e tongue is preferably

al ways connegt ed 12 @iREShtdé oM d halngequkr gse A fiiSB) agearat in one
direction, preferably against the feeding direction, FD as shown in figure
21a. The di spiaEeatse {hongees 30 B dhedi HSIALT ofrat | Cdly erReTpr en det er mi ned

tongue distange JiDCMILEN Soutd - he zer) nuwhepnd he.pangl «goatact,surface 91
is in contact with a panel edge preferably extendi ng perpendicular to the

feedi ng dir €€t iaoh sFBvas 15hbimis Flisgulde2dbsr R eratel 2renghew Phat a
pressure swhegl. 33 caukd,10; be used to Li pally,fl thefenguecbin.Lhe correct

position. Essentially vertical wedge connection surfaces 49, as shown in
figure 19c, Taciwhicat ecaldont radiad weshtbackawtl tdventdicgplacéabt et ongue. A

di spl acerrent; and, pagiLLON, NG, 10 DAL dibechions, sy d.d9.e,gbtai ned by for
exanpl e a chain or belt conprising several pushers th panel cont act
surfaces 91 mndarohiguéaedge dontactdisyr flacest O2n Thexsspéednofint he

chai n/bel t could be,inoregsed and decregsed.ip, & Gant rollgdsyey, iy el ation
to the di splacenent speed”of the panel such tha
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 positicning in both directions could
IS5 be 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



20 a contact between the pushers and two opposite edge parts extending
perpendi cular to the feeding direction is established and the tongue is
pushed al ong or against the feeding direction to its pre determ ned

posi tion. woa010087750€ above described production net hogdgrgpsthslfissused to
25 position any type of tongues in any |ocking system The production

met hods conprising inserting and positiogning as descri bed above require
however that the tongue body and the me@be parts are displaced in a groove
and this could create | ocking problens due to for exanple 30 | oose wedge
parts that could slide during |ocking. The WD 2010/087752PCT/ SE2009/ 051238
27 tongue i stalierefier éhavstopr efertaping fesahért edh @t wbsind oned in a

pre- det er m ned. RAskLL0R, dyr LG £aNNGALIAN,BRM: N0, ey Adiustaents shoul d
be required.” Such a precise insertion of a tongue In a groove could be 5
obt ai ned if arhk rspdedtbéraapushiarerdrs Fawmerd 67 téatiiatsersusht ke tongue i s

synchroni ze f’(gcti@et q%sé?@? chf taheco% ien iQr abﬁLgJox;angouqids%leaces the panel
a

edge relative to the inserting equipment. Suc preci se and controlled
insertion coulhibedusédtbe smset tofary pupperobrtlonguer or/ Thaseparate parts

nto a groove,.. . he.topgue, caul ty and ane uedoe, part could be, suf fici ent
to acconpli§h a locking es%ecié?l T2 rexi bi e protrudsion’is uSed in one
edge secti omrcitchat ccobperatiest wiltdplaczer ner sectl osgd @@ lpanek. tbt is

preferred however 15 to use at |east_t tongue cavities  an dge parts.
Bich an' enbodarE S 607 dee: BT Er SHE ndr ST CORET Gl bt ph AbGmant "and
stronger veritrdsgaltilbackbuoyd B guel 228 iskews ant ongue dd anlag8@ eenpri sing
sever al di%placeable tongues 30 according to the enbodi nents of 20 the

inventi&ﬁ. separate parts 1ntd a groeove.

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. Tt 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



Figure 22b shows a di spl aceabl e tongue 30 that has been separated fromthe
tongue bl ank 80. Figure 22c shows the di splaceable tongue in a connected
state when the wedge parts 45 have been separated fromthe nmain tongue body
25 30a. Figure 22d shows the displaceable tongue 30 in_an outer and | ocked
posi ti on WRERIY/S/EE pressure P is applied on a tonguePEHGE2YBes 23a
show that recesses 43" could be forned in the mai n tongue body in
order to save material. Figure 23b 30 sihows that the wedge parts 45 could
be connected to a WD 20101087752PCT/ SE2009/ 051238 28 fi xed wedge
connection 63. Figure 23c-f show that wedges could be position

automati cal | yi.and gk nRenhetectdonxomectkonscar esmeededs Thegékxed wedge
connection 63 is displaced by the main tongue body 30a until an edge of the

5 fixed wedgetiShimEcPPEAtES" | 3 fnaddieadt aineht2e perperidicédPar edge 64,

general Iy theleng iedgeq of natuad) agentsipanelecdde anmdiacent ssoysas shown
in figure 23d. The wedges are prevented to nove further and the nmain tongue

body 30a wi |11 afiespPacele pet perdindiicarPyyt 60% He'ig edgedds showrein

figure 23e. ¢;. & QIge239n8h0W 4/haf; tihe ;i xgd: ywedge gonnection could have a
wedge hook 69 that is connected to a groove forned on an edge extendi ng

per pendi cul arcxrEhieurairnetongue bodyraday The probwelachatfgeneral ly is
used to recelye a0 gH@11§?0£n gﬁ%@&d%wggﬁ éwrhlj]% e7padLness . an

i ncreased depth 66 that prefera Is formed by a tool with a junping head.
The advant agehd gredyats ehe wedge: lcohrfectioon foeshaotarlihvéct mabe adapted to

the panel w Fi,gure. S t 0 ihon. 31 d/ or the
wedge 20 parg&ﬁgm%gﬁﬁ' ngf§%§?6%%C%%%ﬁg%ggt%éggﬁggi%g%gﬁgntgggl%st t he
t ongue glovedge asFisgowe 24bfig24d 2Skow t hat protrusions 3la, 31b coul d be

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

30a coul d be rads,inoBgt budiractd ang. 29.8londatde.sdge. ;Theouadge part

connection 46 is in this enbodi ment formed o e outer part of the wedge
part 45. Hgureegc2de hndk24Y tshlowia senpeetedytd ¢ abtaiva aofmedti on

connection kﬂ?%ﬂp%Q%%ng§thgiﬁ?kﬁgﬁ%ghﬁckgggugbcqhe 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 i1s slightly



any kind to fall out fromthe displacenent groove 40. A 30 displ aceabl e
tongue 30 is formed such that it is slightly 29 bended vertically along
its length. Such bending could extend over the whole tongue or over limted

sections a be used to create a pre tension agai er and
| ower parta@fﬁ@wg%?spl acenent groove 40. The tongue Sb?i&%irog%ﬁgr{%gl y after

separation froma tongue bl ank pressed together by the inserting equi pnent,
such that the bending is elinminated, antf inserted into a groove. The

bendi ng coul d be obtained in nmany ways. A sinple bending of a tongue forned
of HDF material could for exanple be 10 acconplished by a | ocal conpression
68 on upper tEndleor veowerasiden ofnd he smaiengbbdySu@i fiserdamy densilti es coul d

al so be use this. c li she r , hining a HDF
board on esgeéﬁgté%a I%;\/]%Sng}{é?W&%é&%eﬁf%c/oelrgﬁ&%gogr%ga]{%a(;l e %&t&}r%ﬁg?ge%ilq%nd bended
in a controldeddvdy ubedStdorrexanpl era ltayeton preferdbloneavpaper

i npregnated w a therppsetting resin, 1s applied on o si.de only. Such

| ayer could abne& ﬂgﬁqieﬁapggga%% %erqn({eldgpv%/iatcﬁmgngu%%%vee ) r'uc%?lﬁ’r é_',on%?ch
facilitatses isd irdiafgrahdycaéat essepgpraedenermoned foigid anlaagapnststhe

groove. The above 20, described friction.connection could be used.

i ndependent I%fqeot%c%nﬁé’cigggnﬁ/n?%te”ﬁ etqblﬁgﬁlg?gpr %‘Fé&? at(t)ﬂagf &l% i gﬁf@%@%bl e
tongue, intoisA grieavietes, i andoimiaiddonstw khgobddes. f ritet bendecagnecti ons or
t ongues according to the. described enbodi nents. 25Al| enbodinments of the
tonguos coulthHE FEr RBHSH A MABPIAN 0ol S St TBers. SSuch

mat eri al s coddyfeorroexangpbe wer waad fizhersuliiXedr W:tdndilkenaopl asti ¢ or wood
conpri si]rsbg t hernosetting resins. Extruded, /injection nolded or sheet shaped

mat er i al'Y c AP 15868, PA B0t 1FBISREtari aF 9% W TardYpPEf er abl y HDF

with a densityyaxceed Bg ¥RO ko€ Hba,Combiraatb@nsadfs Machi rbnga 30 and/ or
punchi ng and/ or material conpression could be used to formtongues or

t ongue bl ankést S ©8 pg@ﬁe@n@0w§pé%xmdd 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



t hree-di nensi onal forns and which could be used in any application where a
separate and/or displaceable tongue is 5 used to | ock adjacent panel edges,
preferably floor panels. This production nmethod is very cost efficient end
environnental friendly. 31 CLAIMS: 1. A set of floor panels conprising a
| ocki ng sy ¥MEWVEBRAE2| ocki ng system conprising a di spl alEEBFYYEAEe havi ng
a main tongue body and at |east two wedge parts |located in a displacenent
groove in a first edge of a first floor3panel of said set of floor panels,
cooperating for vertical locking of the first edge with a tongue groove in
an adj acent second edge of a second floor panel of said set of floor

panel s, andtdie Jueekiing systemfirdhen eonprisesod dpaki pg stehp with a
| ocking elenment in one of the first edge and the second edge, the | ocking
strip engage%oaﬁﬁﬁb%Pﬁ@uéﬁo6vet@ﬁﬁﬁh@lépﬁérWtht¥%$Hq4§¥m@g@é and the

second edge, ¢ Qe ROmicz@nbak1 | 86K NG, Of wth@%hf%:léﬁd edge,apd ihhgngecond edge,

the main tongue body conprises at |east two exi bl e protrusions and two

recesses, thePrtidaddasr ieraedgeepartts ane/ pocat sl ateddgstoparel ysin the
at least §v0,legas5as.l 08; RLONT USIQNS BE,Ss! bAeAblf,g0ghnst the at | east
two wedge parts to obtain a displacenent o? the main tongue body in a first
di rection perpendi.cdihas pootdhetfirr stetédge iandet hecsecmtd iedgatanddt her eby
causi ng the 3ﬁgtﬁéﬁﬂenk8§k%P9e8% §he first edge and the second edge,

wherein the at I'east two exi %e’protrusions, in an unl ocked position, are
essentially displaced along the displaceable tongue in relation to the at

| east two wedge parts and configured to exert a tension against the at

| east two wedge parts and the tongue groove, wherein the mai n tongue
body conprises a friction connection that allows displacenent along the

di spl acenent groove and prevents the main tongue body fromfalling out from
t he di spl acenent groove, wherein at | east one of the at |east two
wedge parts conprises a friction connection that prevents the at |east one
wedge part of the at | east two wedge parts from being displaced in the

di spl acenent groove when the main tongue body is displaced al ong one of the
first edge and the second edge, and wherein the at | east tw wedge
parts and the main tongue body conprise rel easabl e wedge part connections
adapted to be released during insertion of the displaceable tongue into the
di spl acenent groove. 2. The set of floor panels as clained in claiml,
wherein the main tongue body conprises a flexible friction connection that
exerts a tension agai nst an upper part and a | ower part of the displ acenent
groove. 32 3. The set of floor panels as clained in claim1, wherein the
di spl aceabl e tongue has nore than two wedge parts of the at |east tw wedge
parts and nore than two recesses of the at | east two recesses.



4. The set of floor panels as clained in claim1, wherein one of the

rel easabl e wedge part connections is located in one of the at |east two
recesses. 5. The set of floor panels claimed in claim1, wherein one of
the at |east two wedge parts is located in one of the at | east two recesses
bet ween e khﬁéjble protrusion and a rel easabl e wedge part connection. 6.
The set 0 oor panels as clainmed in claim1, wherein the displacenent
groove conprises a pair of opposite and essentially parallel inner groove

f d . | : t ral. r :
i Soes o BARPL R oBARe BB L SRR Y (RPRBEL MR SEr ORI,
i s snal | displabeablatodgse aadeg betaie tongubdodyibed ageashteo suedfapeds locdtedTine set

of floor , S i . | ai m,. erei | spl age f the
i spl accdBPBCY DR soR Hedbheed Faby A sl o el FLFSTRAER. ¢ hori v st
edge andcedperatimgdodvesiitg locking ef thetiestdidgp WatbentenguefrobheindBrsadjaeeabl e t ongue

rone CHSheLegSl ARt by PSRl tpEPBl g onoue erters Tniothe
final di spl ac#wdockigf syshen €lirter acrepiitdes a lodidnestrip withselockiay diemeat inmmeal ong
eSSt o8 161 cbhE T BRF R MR RS P SRR PR B BT ©
second ediper of the fifshedgetndthefdeoond pdgee far hasizaitali loekdhg of the fistredge avittthei n
leg;(r;r of ggc%ngle 8& panel s of said set of floor panels conprises a surface
. the main tongue body comprises at least two flexible protrusions and two
recesses, the at least two wedge parts are located at least partly in the at least two
recesses, the protrusions are slideable against the at least two wedge parts to obtain a
displacement of the main tongue body in a first direction perpendicular to the first edge
and the second edge and thereby causing the vertical locking of the first edge and the
second edge,
wherein the at least two flexible protrusions, in an unlocked position, are
essentially displaced along the displaceable tongue in relation to the at least two wedge
parts and configured to exert a tension against the at least two wedge parts and the
fongue groove,
wherein the main tongue body comprises a friction connection that allows
displacement along the displacement groove and prevents the main tongue body from
falling out from the displacement groove,
wherein at least one of the at least two wedge parts comprises a friction
connection that prevents the at least one wedge part of the at least two wedge parts from
being displaced in the displacement groove when the main tongue body is displaced
along one of the first edge and the second edge, and
wherein the at least two wedge parts and the main tongue body comprise
releasable wedge part connections adapted to be released during insertion of the

displaceable tongue into the displacement groove.

2. The set of floor panels as claimed in claim 1, wherein the main tongue body
comprises a flexible friction connection that exerts a tension against an upper part and a

lower part of the displacement groove.
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3. The set of floor panels as claimed in claim 1, wherein the displaceable tongue has
more than two wedge parts of the at least two wedge parts and more than two recesses

of the at least two recesses.

4. The set of floor panels as claimed in claim 1, wherein one of the releasable wedge

part connections is located in one of the at least two recesses.

5. The set of floor panels as claimed in claim 1, wherein one of the at least two
wedge parts is located in one of the at least two recesses between a flexible protrusion

and a releasable wedge part connection.

6. The set of floor panels as claimed in claim 1, wherein the displacement groove
comprises a pair of opposite and essentially parallel inner groove surfaces and a pair of
opposite and essentially paraliel outer groove surfaces and wherein a vertical distance
between the inner groove surfaces is smaller than a distance between the outer groove

surfaces.

7. The set of floor panels as claimed in claim 1, wherein a displacement of the
displaceable tongue in a second direction along at least one of the first edge and the
second edge causes the displacement of the displaceable tongue in the first direction

such that the displaceabie tongue enters into the tongue groove.

8. The set of floor panels as claimed in claim 1, wherein a final displacement of the
displaceable tongue in a second direction along at least one of the first edge and the
second edge causes a displacement of the displaceable tongue essentially parallel to the

first edge and the second edge.

9. The set of floor panels as claimed in claim 1, wherein each of the floor panels of

said set of floor panels comprises a surface layer.



