MECHANI CAL LOCKI NG SYSTEM FOR FLOOR PANELS TECHNI CAL FI ELD The invention
generally relates to the field of mechanical |ocking systens for floor
panel s amsiolzaidodsreg panel s and producti on nethods to i nPETISE01205302 i nto a
5 groove. FIELD OF APPLI CATI ON OF THE | NVENTI ON Enbodi nents of the present
invention are particularly suitable for use in floating floors, which are
formed of 10 fl oor panels which are joined nmechanically with a | ocking
systemintegrated with the floor panel, i.e. nounted at the factory, are
made up of one or nore upper |ayers of wood or wood veneer, decorative

| ami nate, powder basedrsunfiaces aocdegor avEyeuptast rcoomt eriats an
internmedi ate 15 core of wood-fibre-based material or plastic material and
preferably a | ower bal ancing | ayer on the rear side of the core. Floor
panels with a surface |ayer of corlgrdgnielzeumragbber or soft wear | ayers,
for instance needle felt glued to a board, printed and preferably also var-

20 ni shed surfrageiandnthoar gewethi1har desuitaces suehrasigteme, tile and
simlar naterialﬁ are in Iuéed. Enb%dinegts %g t he invintiog gag %Lso be
used for joini"fig BGFFéﬂngoﬁ nBFs SWR-ERSprefelabPy E8Atarn2ahBar-d haferi al
for instance wahklpanedspreéikicngs, mbuhpdsute dappeneant so2juandnsbnil ar.
The followgng ggﬁggiption of prior-art technique, problens of known systens
and objects and téatures of the invention will therefore, as a
non-restrictive exanple, 30 be ained above all at this field of application
and in particular at pangEs.I0 afhédras QAdatCan @l aiHE [T0BENTamal s wi th | ong
and shorts edges intended to be nechanically joined to each other on both

| ong and shor EmbdgesentWDoZ01B8L0R5264RCTASF2012p056872p2rticularly

suitable for use in floating floors, which are formed of

10 floor panels which are joined mechanically with a locking
system integrated with the floor panel, i.e. mounted at
the factory, are made up of one or more upper layers of
wood or wood veneer, decorative laminate, powder based
surfaces or decorative plastic material, an intermediate

15 core of wood-fibre-based material or plastic material and
preferably a lower balancing layer on the rear side of
the core. Floor panels with a surface layer of cork,
linoleum, rubber or soft wear layers, for instance needle
felt glued to a board, printed and preferably also var-

20 nished surface and floors with hard surfaces such as
stone, tile and similar materials are included.
Embodiments of the invention may also be used for joining
building panels which preferably contain a board material
for instance wall panels, ceilings, furniture components

25 and similar.

The following description of prior-art technique,
problems of known systems and objects and features of the
invention will therefore, as a non-restrictive example,
30 be aimed above all at this field of application and in
particular at panels formed as rectangular floor panels
with long and shorts edges intended to be mechanically

joined to each other on both long and short edges.



The | ong and short edges are mainly used to sinplify the description of
enbodi nents of the invention. The panels may be square. The invention is
pr ef er ablwoussd26r4t he 5 short edges. It shoul d be enphasirsediiiosis’t he
invention may be used in any floor panel @nd it nmay be conbined with al
types of known | ocking systemfornmed on the | ong edges, where the fl oor
panel s are intended to be joined using a nechanical |ocking system
connecting the panels 10 in the horizontal and vertical directions on at

| east two adj acent sides. BACKGROUND OF THE | NVENTI ON Lam nate fl ooring
usual |y conprirsae aoear enaf sacttl2dgeslarkti heenbgandedat, 2410p8 iy thieck
upper decoratiye surface Laver,of.laminate and a.0.1:0,0 mpLhick | over

bal anci ng | ayer of *Pam nate, pFasﬁlc, paper or [ike material. R*M'&mi nat e
surface conpringgsbrekbaniamne-i Apeegnatedipapes. pThéemadt ycosmonocoteenat eri al
| s [ibreboard whth Bgho20rdensbiyqaand gnadastanhl ihycusual hyyeakhed HDF -
Hi gh Density Fibreboard. Sonetines also - Medium Density Fibreboard -
is used as coféY Paniifgflelf| 68V hgSCar @3 6ilnéddnechAAYcarl OBP1Reans of 25

so-cal | ed nechamrhcah 1l @gkieRgoSy &hews. 13hesagSysteah ¢orpelbsen! eeki ngngeans,
whi ch | ock the panels hori%gnt%glﬁ and vertica Lﬁ' ng nﬁch ni cal, I%cking
systens are u§G4FFy FOFFEdTBY MaERINPAGSSE £RE CBreP6rdt he panePine

Al ternativel yuspapt & obchheikadkiingksyst eyshey henhermindOted oknalseparate
meterial, for ;pngtancs aLuminhumar LOE, cahi g s intedrated wkthtpe f ! oor
panel, i.e. joine w th the fIoor panel “rn connection w th the manufacture

t hereof. 35 TheJmaentadvdasages of floating floors w th nechanical |ocking
systens are that they are easy to install. They WO

2013/ 025164PCT/ SE2012/ 050872 g3 B RhEP Basidsy Reshdkei up again and used

once nore at a different |ocattom:
Laminate flooring usually comprise a core of a 6-12 mm

15 fibre board, a 0,2-0,8 mm thick upper decorative surface
layer of laminate and a 0.1-0.6 mm thick lower balancing
layer of laminate, plastic, paper or like material. A
laminate surface comprises melamine-impregnated paper.
The most common core material is fibreboard with high

20 density and good stability usually called HDF - High
Density Fibreboard. Sometimes also MDF - Medium Density

Fibreboard - is used as core.

Laminate floorings are Jjoined mechanically by means of

25 so-called mechanical locking systems. These systems
comprise locking means, which lock the panels hori-
zontally and vertically. The mechanical locking systems
are usually formed by machining of the core of the panel.
Alternatively, parts of the locking system may be form-

30 ed of a separate material, for instance aluminium or HDF,
which is integrated with the floor panel, i.e. joined
with the floor panel in connection with the manufacture
thereof.

35 The main advantages of floating floors with mechanical

locking systems are that they are easy to install. They



DEFI NI TION OF SOVE TERVMS 5 In the followng text, the visible surface of
the installed floor panel is called "front side", while the opposite side
of the flwonropaneles facing the sub floor, is called "re®CTSEA@2/050Bne edge
between the front and rear side is called?joint edge". By "horizontal

pl ane” 10 is neant a plane, which extends parallel to the outer part of the
surface |layer. Immedi ately juxtaposed upper parts of two adj acent joint
edges of two %plned fl oor panel s together define a "vertical plane"

per pendi cul ar "f¢ ?Héoh8ﬁﬁiéﬁt§? 6?5%8 UByagééPt?EQIUF89kPH5@ R@rﬁeéﬁta15

| ocki ng par al belffeeehhelvestieal. pl an. By "horizontal |ocking" is meant

| ocking parallel to the horizontal plane. By "up" is neant towards the

front side, by "down" tOmﬁrdsnﬁﬁfﬁﬁﬁﬁi@ﬁlﬁﬁiggﬁiitﬁﬁﬁéd'y" mai nly
horizontally 20 towards an in e panel and by
outmardly inLy h ont al vay ron1th centr art _of .t he panel .

By | 'ocki 1y sgbt GHe" 2ard Heli Lel VaLthhg LonRae: FHG 8 Bmihe Showhi th connect
the floor panehsteéredcdllbpr2baard/ os hedilzdnt'dlrbyt REHATEDWARTcANDe
PROBLEMS THEREEEOEQ%e”EEQQ”b%akhboknbeg génb?”gfﬁggga %ﬁe“Ehb a5 8hort

edges in the tical and in the first horizonta direction
per pendi cul ar 1focehécddjasagevédal’ -mehRogsImmpebregsedecOfEOBt ERE nost

used nethods ksathgianghe- %aa@eaevh@qntTe@gbong edgescanechastabhedeby
angling. The panel is than displ in | ocked gﬁiltlon algng t he | ong

si de. Thé“%hoﬁ? B§ges &rBlPBSKeH B§ h6rF2BRfaPasAappilng® 85€TRELGErti ca
connecti on i spgenebdl kycastuamgue aagea greaved abetiynguthepbeedz appal
di spl acenent, and . mh%nfﬁg%redges are

T Puo. Sonar oBarbare B0 3552880 o ThEMEbekS 2o RhoR )0 1 1

panels together define a "vertical plane" perpendicular
to the horizontal plane. By “vertical locking” is meant
15 locking parallel to the vertical plan. By “horizontal
locking” is meant locking parallel to the horizontal
plane.
By “up
towards the rear side, by “inwardly” mainly horizontally

w rr

is meant towards the front side, by “down”

20 towards an inner and centre part of the panel and by
“outwardly” mainly horizontally away from the centre part
of the panel.

By "locking systems" are meant co acting connecting
elements, which connect the floor panels vertically

25 and/or horizontally.

RELATED ART AND PROBLEMS THEREOF

For mechanical joining of long edges as well as short
edges 1in the vertical and in the first horizontal

30 direction perpendicular to the edges several methods may
be used. One of the most used methods is the angle-snap
method. The long edges are installed by angling. The
panel is than displaced in locked position along the long
side. The short edges are locked by horizontal snapping.

35 The vertical connection is generally a tongue and a
groove. During the horizontal displacement, a strip with

a locking element is bent and when the edges are in



4 contact, the strip springs back and a | ocking elenent enters a | ocking
groove and | ocks the panels horizontally. Such a snap connection is

conpl i catwo 28ieelea hammer and a tappi ng bl ock nay needPCo/SBEe0106887t 0 5
overcone the friction between the |ong edges and to bend the strip during

t he snapping action. Simlar |ocking systens may al so be produced with a
rigid strip and they are connected with an angling-angling 10 nmet hod where
both short and Ion% edges are angled into a | ocked position. Recently new
and very effi EPEBRECTFoc Pﬁgs§§§9e%€rﬁggé baek PREr 6dueed Wt A18M88pbar at e

fl exi bl e or despkaseablleckingntegbatedntionguesonhtheashost edge that all ows
instal lation 5&9 8%'%1%” agg%’n% %%%iogbn en E%£| referred %o as. ..
"vertical fol |ngz. §uc Y4 systemis eSCribed i EBB@%@E@ §§ f%aFlnge

| nnovat i on ABR. h20mSevendl avérsipong aleclsadyonethe tmabketise@néoof the nost

used Ver5i§”sob%é%BB@“th@ EEQH%@?P'BéE%eeﬁ Eh%gh@h% tangue 39 i3 Q%EB”Q

| ocki ng di splaced in a horizontally extending di spllacerment groove 40 and
into a tonguetg§fo6relP0dBf1aA AlFaceaPPpaAeRCtTRE -di spl aceabl e tongue | ocks
25 the edges vertically and a strip 6 wth a |ocking el ement that
cooperates with a Iockingé roove, 14 | ocks ;gg anel s hori zon

lly. Th
locking is a CofbiAat 6 of IvEVEIERF BRYpP ft PRAGUEGEnh %s?%FFQF%to a
sci ssor acti ostrTheahanguevi argr aduakkyedi spltaced bnwardbyaduiing | ocki ng

30 from [ d uter ed a (o] in figure id.s t hat the
t ongue igﬂﬁenﬂg?hoﬁh%%F%%gﬁﬁtgi%gg ?0%5d538 gs?s?%%saggeagggggrgég?ogas
vertical snaplesysedniwoantiithey provide an automatically | ocking during the

folding action. 35 WD 2013/025164PCT/ SE2012/ 050872 5

Recently new and very efficient locking systems have been
introduced with a separate flexible or displaceable

15 integrated tongue on the short edge that allows
installation with only an angling action, generally
referred to as “wertical folding”. Such a system is
described in WO 2006/043893 (Valinge Innovation AR).

20 Several versions are used on the market. One of the most
used versions is shown in figures la-1d. A flexible
tongue 30 is during locking displaced in a horizontally
extending displacement groove 40 and into a tongue groove
20 of an adjacent panel. The displaceable tongue locks

25 the edges vertically and a strip 6 with a locking element
that cooperates with a locking groove 14 locks the panels
horizontally. The locking is a combination of wvertical
displacement and turning similar to a scissor action. The
tongue is gradually displaced inwardly during locking

30 from one inner edge to an outer edge as shown in figure
1d such that the tongue is bent in the length direction.
Such systems are referred to as vertical snap systems and
they provide an automatically locking during the folding
action.

35
Although such systems are very efficient, there is still

a room for improvements.



Hi gh |l ocking force can only be acconplished wi th high snapping resistance
when the tongue is pressed inwardly and bent in the length direction. This
creates swpansi2or45 forces that tend to push the panel gCapsaed12as08rng

fol ding. The locking may lose its strengtl®if the flexibility and pressing
force of the tongue decreases over tine. The flexibility nust be
considerable and allow that a 10 flexible tongue is displaced in two
directions about 1-2 nm The material, which is used to produce such
tongues, is rather expensive and glass fibres are generally used to

rei nforce thetfigaxilbkeihgnguecelbaht oWQl_s}'l debecaom@jl@shadvamtagaiigh snappi ng
could be elimnpated in_a_s tenlth ks autonatlcall r|n di ng.
SUMVARY. OF THE T RUERTI GRESOR 67eP PP off obet Ve of “fbourimant F hg

pr esent invenahdnbbgtténptb9|dengthodkmﬁgtsygteﬁhﬂ@rCpeaﬁaS|bypaeetangular
floor panels %&Eegoreaagn@eﬁeortb gaes chskabbed LRLparablehyr %dl\q@' ch
allows that the short edges nay be | ocke 0 each her aut omati cal

wi thout a 25 §h§p18€¥966 PRYt LleFeat és étFééﬁﬁﬁglﬁe§ﬁ§t§ﬁ€él§ﬁél§épéP§t|on
forces of thepshektngdgescdubirngntokdhpge AcspeekbkCoobireetinee is to
provi de a IocEing systemw th a separate displaceable tongue that may be
bent in length 30 direction with a | ower separation force and that

conpri ses neafaet faexpbeventy mhett brguentadelrbdécback bnflowt heagr aove after
| ocki ng Th o] f i t .of i e,3

achi eved “%o ?1399%§§r?F%%%% ﬁ % gqgggﬁe%g 5&% Pﬁgg%gagﬁglggéggord?n to
t he disclosur@m Eﬁb@dmﬁéﬁﬁsaét wheChVEﬁzuﬁsﬁozgl@4P@mﬁSE2@$2/@508@256

is rather expensive and glass fibres are generally used

to reinforce the flexible tongue.

15 It would be a major advantage 1f snapping could be
eliminated in a system that locks automatically during

folding.

SUMMARY OF THE INVENTION

20 An overall objective of embodiment of the present
invention is to provide a locking system for primarily
rectangular floor panels with long and short edges
installed in parallel rows, which allows that the short
edges may be locked to each other automatically without a

25 snap action that creates a locking resistance and

separation forces of the short edges during folding.

A specific objective is to provide a locking system with

a separate displaceable tongue that may be bent in length
30 direction with a lower separation force and that

comprises means that prevent the tongue to slide back

into the groove after locking

The above objects of embodiment of the invention may be
35 achieved wholly or partly by locking systems and floor

panels according to the disclosure. Embodiments of the



invention are evident fromthe fromthe description and draw ngs. An aspect
of the invention is building panels provided with a | ocking system for
vertical wockimgswsit a first and 5 a second buil di ng pan@CTisg2@20808r1 cal

di spl acenent of the panels relative each dther. A displaceable tongue is
attached into a sidewardly open displacenment groove provided at an edge of
the first panel. Said tongue cooperates with a tongue groove provided at an

adj acent 10 edge of the second panel for | ocking the edges vertically. A
strip protrudé§V88F6®ﬁtﬁéedﬁgﬁ9§8§n€ﬁ9mgF58vér8WdtBﬁt@ﬁ?&F&pEéQBnénghe
upper part of drheiedge or eIOM/the t ongue groove and outmardly beyond t he

upper part of the adj acent _edge. dlspla eabl.e _ton 15 comprises a
pul i ng ext en5oR S QF%%tg% Gﬁ lnv 8nfﬁ§u§83?9 "¢ob e?a?eprovﬁ %pulllng
protrusion fowmsd atlankedgesgﬁtemefadjaeeMHCpénebCkmeh piiat tthest and

di sl aceabl e Longus.iispuhledaout biom he displagenean dranyacand knLo the

t ongue groove panel’s are di'sp ace vertical
agai nst each BEBRerSs S&ﬂéteﬁplﬁﬁ@hppéb€ﬁ5|6ndﬁﬁ91§€eﬁéﬁ? 8PNPHE €éngue

groove. EE@a@HbBIngtgxbe@§H@Waﬁ@¥ bepbﬂcBh@edabemeekabkeavbo a 25 main
hori zontal plane of t he panels 2 Eg Ilng grotru sion y be inclined in
relation to aPRAVASRGr PLoAfalfdgran et he L 5anBPEEI30°FHE” dPEFMSceabl e

t ongue may becpbeovirdedswiwtihhaal acokigng b@obveh@&opﬂeeenes theatigaguett o

slide baglolntg thgfdkgglgggngatgrp ve?%fﬁggkég ng. .4 The | ocki ng

hook ma ck a Ast “an outer aceneﬁt groove. WO
2013/025164PCTESE20@2A®50872t?lp protrudes below the displacement

groove and outwardly beyond the upper part of the edge or
below the tongue groove and outwardly beyond the upper
part of the adjacent edge. The displaceable tongue

15 comprises a pulling extension at its outer part
configured to cooperate with a pulling protrusion formed
at an edge of the adjacent panel such that the
displaceable tongue is pulled out from the displacement
groove and into the tongue groove when the edges of the

20 panels are displaced vertically against each other.
Said pulling protrusion may be part of the tongue groove.

The pulling extension may be inclined in relation to a

25 main horizontal plane of the panels.

The pulling protrusion may be inclined in relation to a

main horizontal plane of the panels.

30 The displaceable tongue may be provided with a locking
hook that prevents the tongue to slide back into the

displacement groove after locking.

The locking hook may lock against an outer part of the

35 displacement groove.



BRI EF DESCRI PTI ON OF THE DRAW NGS The di sclosure will in the follow ng be
described in connection to exenplary enbodi nents and in greater detail with
r ef erencewoaoteswppended exenpl ary draw ngs, 5 wherei nPCFiS§s01Rasw$72
illustrate | ocking systenms according to known technol ogy. 10 Figs
2a-eillustrate a short edge | ocking systemaccording to the invention. Figs
3a-3c illustrate a short edge | ocking system according to preferred

enbodi nents of the 15i nvemlpe: FF@Sk 4a-¢ lstiat e piehery ed enbodi nent s
of short edge | ocking systenms withh a separate strip. 20 Frgs Sa-eillustrate

a | ocking system ageendinget @ian epbediment 10f,ihRepknwenti-opew th a | ocking
hook that prevents unlocking. Figs 6a-d illustrate a tongue according._to an
25embodi nent SPnPﬁétPﬁVeﬁPiSﬁeWPgﬁrVnépéégéHePFéx?BﬁlPPygFéﬁéﬁéddﬁéaBénding
in length direecthorefErgacéatd ithkusbpahdeca arthedaagcardiiiggt) an
30enboding9t %Legg§nanention to insert a

Figs la-d illustrate locking systems according to known

technology.

10 Figs 2a-e illustrate a short edge locking system

according to the invention.

Figs 3a-3c illustrate a short edge locking system
according to preferred embodiments of the

15 invention.

Figs 4a-c illustrate preferred embodiments of short

edge locking systems with a separate strip.

20 Figs ba-e illustrate a locking system according to an
embodiment of the invention with a locking

hook that prevents unlocking.

Figs 6a-d illustrate a tongue according to an
25 embodiment of the invention with increased
flexibility related to bending in length

direction.
Figs 7a-d illustrate a method according to an
30 embodiment of the invention to insert a
tongue into a groove.

Figs 8a-c illustrate an embodiment of the invention.

35
DETATLED DESCRIPTION OF EMBODIMENTS OF THE INVENTION




tongue into a groove. Figs 8a-cillustrate an enbodi nent of the invention.
35 DETAI LED DESCRI PTI ON OF EMBODI MENTS OF THE | NVENTI ON WD

2013/ 0251 0RCI/BEGD12/ 050872 8 To facilitate underst andiPo@/SEs@2oO5@I2 | ocki ng
systens in the figures are shown schematidally. It should be enphasi sed
that inproved or different functions may be achi eved using conbi nations of
the enbodi nents. 5 Al enbodi nents nay be used separately or in

conbi nati ons. Angl es, .di mensi ons, rounded parts, spaces between surfaces

etc. are onlyTex ﬁﬁP%étﬁﬁﬁtuﬁ§§r6€agéﬁ8§te&e%FFﬁ#nlpﬁélﬁﬁsﬁgsﬁﬁpﬁcﬁﬁles of
t he i nventi onth#0 fEgguees a2a- 2eoshowcachiatstapnef. enrtedhenbadbaent of a

short edge | ock s¥stegh8%ovided with a tl%xibl% %nd gLsBIaceab e tongue
p

i
30 in an edgeegpﬁgs |F9t aneﬁm?rpﬁggrpéddﬁg a“fori zon aﬁpyse%ﬁgn an

di spl acenent grboegeti5u40ngThendiispltaceabbé tbrgeabd0ihaesta.pul |ing
extension 31 conprising a tongue pulling surface 32 and tongue | ocking
surface 33. The second adjacent panel 1' has a pulling protrusion 21 with a
groove pul | i n§lduehreeipgntRafaysPgl §62d paPerefcayt 6Agud gr oove 20
conprising a geeevea2@oheckinngisurfaceeddiohle pYLhiieg sHitacespd2es32

cooper at e dur ng t he verti cal displacenen; and uhl thgﬁgis Ia%eable t ongue
30 into a tonbﬁ "§FBoVE26°CFhe thul Pirfig 8xYeréPBR158F LORbr"8¥s 5 t ongue
| ocki ng surfaedjd3tthatvilbdks tagabast capgriaavelkeckifnghsud haeat23nand

10
Figures 2a-2e show a first preferred embodiment of a
short edge locking system provided with a flexible and
displaceable tongue 30 in an edge of a first panel 1
inserted in a horizontally extending displacement groove

15 40. The displaceable tongue 30 has a pulling extension 31
comprising a tongue pulling surface 32 and tongue locking
surface 33. The second adjacent panel 1’ has a pulling
protrusion 21 with a groove pulling surface 22 that is
also a part of a tongue groove 20 comprising a groove

20 locking surface 23. The pulling surfaces 22, 32 cooperate
during the vertical displacement and pull the
displaceable tongue 30 into a tongue groove 20. The
pulling extension 31 comprises a tongue locking surface
33 that locks against a groove locking surface 23 and

25 prevents vertical displacement of the edges in a first
vertical direction. A locking strip 6 and a lower part 39
of the adjacent panel locks the edges in a second
vertical direction. A locking element 8 and a locking
groove 14 locks the edges horizontally together with the

30 upper edges. The vertical connection may be used without
the horizontal locking as shown by figure 2e. Short edges
may be locked horizontally by for example friction

between long edges.

35 The tongue may be attached into a displacement groove 40
formed on the panel comprising the strip 6, the strip

panel, or on the panel comprising the locking groove, the



25 prevents vertical displacenent of the edges in a first vertical
direction. Alocking strip 6 and a |ower part 39 of the adjacent panel

| ocks t hewedge#2sre4a second vertical direction. A | ocki rgTSERMRI050882 and a
| ocki ng groove 14 | ocks the edges horizontlally together with the 30 upper
edges. The vertical connection may be used w thout the horizontal |ocking
as shown by figure 2e. Short edges may be | ocked horizontally by for
exanple friction between_|on 35 The tongue _nay be attached into a
di spl acement §ro6vE Eénﬁérnég WﬁelﬁaﬁéHUESﬁpg?sﬁﬁg fhe BEAIPRE, the
strip panel, p&o@@u@henpamemago@&teadngpwaedugcbmngogh@avalytbad e

2013/025164PCT/SE%012/059872 v%roove anel as shomn in fh%ures 3a-3c. The

pul i ng protru5|8na5fm may gxten P |§n89180mm rd ?ta% t he

di spl acenent grodventray béanﬁcHPned agai nst the horizontal plane HP. 5
Figures 4as4c show that the strip 6 may be fornmed as a separate material.
The pulling protrusion 21 may be flexible and this may elim nate production
t ol erances andlPHEEEI taréct B OUl§Bﬁ§c§ﬁ€n§téﬂptﬁemﬁﬁné@efQGmﬁﬁtéStﬁe 10

tongue grooves2Qaddtiengatekdiang. Tﬁbggﬁﬁilﬁg peoshawibRab 1t heydbspl aceabl e
00 at ma

t ongue 30 ma onprise a | ki n rv s_a friction
oot o ke eRe B s a0 e PRateE PhoRr1BZPRESS 08de 40
but al so to prevent tbkhe tbhergdespianeskhdi ng haek tahtyjer Bockhng. thke | ocki ng
angl e Al j@ gkgkﬁﬁgbl¥O%g8u?o4éﬁg§gre%glgangogher. A hi gher angle

e

facilitates acere ngue "groove 20 but al so backward
di spl acenent. ThIS may be prevented by a hook connection 20 34 that

preferably |0@K%u§%%‘@%L5énsHBQe%h9% kﬁ@ealgﬁﬁﬁcgEbﬁget@hégba%@”ﬁﬁ groove
40. The hook connection is gresse into the groove by a hamrer that inserts

the tongue 30CPRP&1ERegre6véR40R80K RY 6P6§u@?ﬁoﬁer7ﬁeaﬁoékf§4C§PPaes
agai nst a bevebnhermednatot Becteapl @BeMedhgue 30 from falling out from

15 the groove 40 but also to prevent the tongue from sliding
back after locking. The locking angle Al is preferably
about 45 degrees or higher. A higher angle facilitates
displacement into the tongue groove 20 but also backward
displacement. This may be prevented by a hook connection

20 34 that preferably locks against an upper or lower part
of the displacement groove 40. The hook connection is
pressed into the groove by a hammer that inserts the
tongue 30 into the groove 40 during production. The hook
34 slides against a bevel formed at the displacement

25 groove 40 as shown in figure 5c. The upper part of the
locking element 8 is preferably located vertically below
the tongue locking surface 33 as shown in figure 5d. This
gives a stronger locking. The locking system may have a
geometry that allows locking and unlocking with angling.

30
Figures 6a-6c show that the displaceable tongue 30 turns
and bends in the length direction during folding when an
inner short edge of the tongue, as shown in figure 6b is
in locked position and an outer short edge of the tongue

35 30 is in unlocked position as shown in figure 6d. The
locking function may be improved if cavities 35 are

formed on the displaceable tongue 30. Locking may also be



25 groove 40 as shown in figure Sc. The upper part of the |ocking elenment 8
is preferably located vertically below the tongue |ocking surface 33 as
shown i n Wpgor3@25%4 This gives a stronger |ocking. The [POTISERg205SIEM may
have a geonetry that allows |ocking and uhPocking with angling. 30 Figures
6a- 6¢c show that the displaceable tongue 30 turns and bends in the length
direction during folding when an inner short edge of the tongue, as shown
in figure 6b is in |ocked R05|t|on and an outer short edge of the_ton ue 35
30 is in unl odRBICHES tiloh gs LOREHATI RUFLGGFe “6d2TRE POERI AG ST GniPrE

be i nproved |bnqae|thea 35 aneihaemregdaen tbestdbspl acedhbertengue adq.

Locki ng may aI gge cav1 1%@0%@164PC%/S%%g%%/OSQSZanoelg@r%ggg % etre1e

| ocki ng surface 324t “an ‘ed as™aYI ower Pe thanat “ai - nnsr part "as
shown in figurtés GbcamdngOOKHeBéaam6|ésrBSdnthbedﬂ@p&edeab160hgueueection
wher e the éoc%bngoﬂgggée§4p§%%e}95n9d pBe disphaeeable 59999@ 530

conpri ses preferabl pol yme terial and Is preferab ormed by

i nj ection noupaeﬁ@rahﬁguﬁe§m¢§ ?ﬂ sRORCtRan MRELIFGERI ng hook 34 may
conprise a hook part 34a that is used to press the hook connection 10

upwards by insertin ai 36 durin e inserti e tongue 30 into
Lheoti apl acemEnPUGRaoVE 40, SPPHurb8 tatige 1onow Enapothe | BER: RGTROORS34 Iy
be used to prevhnbkupbmthﬁg ithaany sl oekingospstem wher eoakt onguections

dieprace 1¢ a8u90ue LLOTLANLONR! ROTL! LON 10480 HLEL BARLELAN, ThE Cshown
| ocki ng syste Shin FusionS 38 Pocat ed pushing cavities
37. The pushlﬁgngm@tﬁﬁsﬂ@ﬁQ §hedélégéﬁﬁ§menhegt@@%ﬁnéOelenent 8 and push
the tongue 30 into a tongue groove 20. The 20 locking elenment 8 is
preferably | ocated vertically bel ow the cooperating Iocklng surfaces 23, 33

of the tongue®3guafd fRe°fofi§G¥ §REGvERgologsing hook 34 may be used

to prevent unlocking in any locking system where a tongue

15 1is displace in a groove from an inner position to an
outer position. The shown locking system comprises
pushing protrusions 38 located in pushing cavities 37.
The pushing protrusions slide against the locking element
8 and push the tongue 30 into a tongue groove 20. The

20 locking element 8 is preferably located vertically below
the cooperating locking surfaces 23,33 of the tongue 30

and the tongue groove 20.

25



WD 2013/ 025164PCT/ SE2012/ 050872 11 CLAI M5 1. Building panels
provided with a | ocking systemfor vertical locking of a first (1) and a
second buwbaorsg25iepanel (1') by a vertical displacenent pofi/SEai1d/obsirt di ng
panels (1,1') relative each other, a displaceable tongue (30) is attached
into a sidewardly open displacenent groove (40) provided at an edge of the
first building panel, said tongue cooperates with a tongue groove (20) 10
provi ded at an adjacent edge of the secgpgihyil ding panel (1) for |ocking
the edge and the adjacent edge verticalty, a strip (6) protrudes: below the
di spl acenent groove and outwardly beyond the upper part of the edge; or 15
bel ow t he tongue groove and outwardly beyond the up part of the adjacent

edge, characterised: |ﬁuﬂﬁﬁﬂnﬂhgaaﬁéﬁlQééaﬁﬁédtHhﬁﬁea(égykéﬁﬁpﬁy§é§ma
pulling 20 eXEQESW@?tﬁéél abcghagouEea ma&%thmﬁhgnaed E@caaapamaualwgth a
ul 1 n r rusi on orned a acent edge suc

Espl acenti e Ponde (£58) PVe pdFrEd Bat OF FBIEERECar e prasaitnt Cdraove (40)

and into the pengle gﬂoéve t20ptwhencthe edyges,ob dakglbuekdilngtpangeks are
25 displaced vepti gal ¥taga'asan%aca QHB%gardﬁylnge% d@%%hgh@ﬂeﬂ%”e's as

clainmed in cIa|n11 ereln a part of sai rotrusion is a part of
t he tongue gr@é@@vézdﬂo prOVlded at ajp, eBGﬁI@ﬁn@ Qaﬁéﬁ§tabuéﬂd#ﬁ§d in

claiml or 2, puhenei Batihetpublikngoextenskany(3t) aara@!nt;h% ?‘r}bb‘v@g Qb@trUSI on
(21) are |ncI|ned in relation to a main horizontal plane (HP)  of
panel s. 10 provided at an adjacent edge of the second building panel

(1) for locking the edge and the adjacent edge

vertically, a strip (6) protrudes:

below the displacement groove and outwardly beyond the

upper part of the edge; or

15 Dbelow the tongue groove and outwardly beyond the upper
part of the adjacent edge,

characterised 1in that

the displaceable tongue (30) comprises a pulling
20 extension (31) at its outer part configured to cooperate
with a pulling protrusion (21) formed at the adjacent
edge such that the displaceable tongue (30) is pulled out
from the displacement groove (40) and into the tongue
groove (20) when the edges of said building panels are

25 displaced vertically against each other.

2. Building panels as claimed in claim 1, wherein a
part of said pulling protrusion is a part of the tongue

groove (20).

30
3. Building panels as claimed in claim 1 or 2,
wherein the pulling extension (31) and the pulling
protrusion (21) are inclined in relation to a main
horizontal plane (HP) of the panels.
35

4., Building panels as claimed in any one of the

claims 1 - 3, wherein the displaceable tongue (30)



WO 2013/ 025164PCT/ SE2012/ 050872 12 conprises a | ocki ng hook (34) that
prevents the tongue to slide back into the displacenent groove (40) after

| ocki ng. ®06.20Bui2bwitng panels as clainmed in claimd4, whePelrsERQ/0508CKiI ng
hook (34) |ocks against an outer part of the displacenment groove (40)

6. Building panels as clainmed in any one of the 10 clains 1-5, wherein said

bui | di ng panel s are fl oor panels.
comprises a locking hook (34) that prevents the tongue to

slide back into the displacement groove (40) after
locking.

5 5. Building panels as claimed in claim 4, wherein

the locking hook (34) locks against an outer part of the
displacement groove (40)

6. Building panels as claimed in any one of the

10 claims 1-5, wherein said building panels are floor
panels.



