w0 2023/182918 A1 |0 0000 AP0 000 0 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual Propert 3
e Organization > | 000 0 0 R
International Bureau / (10) International Publication Number
(43) International Publication Date = WO 2023/182918 A1
28 September 2023 (28.09.2023) WIPO I PCT
(51) International Patent Classification: KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
F16B 5/00 (2006.01) F16B 5/06 (2006.01) MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
A47B 47/00 (2006.01) F16B 12/00 (2006.01) NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
(21) International Application Number: ?S%& %\ifv?ﬁ ’ ,18,,? ,?ZD Si’ SGéSK’SSL’ZST’ (SjV, SY, T}SI’
PCT/SE2023/050245 J, i ? - TT, TZ, UA, UG, US, UZ, V€, VN, WS,

(22) International Filing Date:

21 March 2023 (21.03.2023)

(25) Filing Language:
(26) Publication Language:
(30) Priority Data:

2250357-7 23 March 2022 (23.03.2022)
(71) Applicant: VILOX AB [SE/SE]; Mangardsgatan 57,

25667 Helsingborg (SE).

ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, CV,
English GH, GM,KE, LR,LS, MW, MZ, NA, RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT,
SE LU,LV,MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

English

(72) Inventor: MARKOVSKI, Bobby; Harvgatan 2, 25448 Published:

Helsingborg (SE).

—  with international search report (Art. 21(3))

(74) Agent: AWA SWEDEN AB; Box 5117, 20071 MALMO

(SE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN,HR,HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP,KE, KG,

(54) Title: A JOINING SYSTEM FOR PANELS

(57) Abstract: A joining system (1) for panels (10, 20), comprising a first pan-
¢l (10) and a second panel (20) configured to be joined with the first panel (10).
The first panel (10) comprises a first and second female coupling recess (30a,
30b) having a recess length axis (RLA) and being formed as integral portions
of the first panel (10), and a first positioning portion (15a) being formed as an
integral portion of the first panel (10) and being placed between the first and
second female coupling recess (30a, 30b) along the recess length axis (RLA).
The second panel (20) comprises a first and second male coupling tongue (40a,
40b) having a tongue length axis (TLA) and being formed as integral portions
of the second panel (20), and a second positioning portion (15b) being formed
as an integral portion of the second panel (20), and being placed between the
first and second male coupling tongues (40a, 40b).
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A JOINING SYSTEM FOR PANELS

TECHNICAL FIELD

The invention relates to a joining system for panels, comprising female coupling
recesses formed in a first panel adapted to receive male coupling tongues projecting

from an adjoining second panel.

BACKGROUND

In the recent years the furniture industry is gradually replacing traditional fastening
and joining methods using nails and screw and nut joining elements with various
snap-locking joining systems. This trend vastly facilitates installation of e.g. furniture
such as for example bookshelves, wardrobes, and cupboards. Typically, furniture
items connected with snap-locking joining systems include a set of furniture parts, a
first furniture part having a first main plane and a second furniture part having a
second main plane. The furniture parts are provided with a mechanical locking
device for locking a first edge of the first furniture part to a second edge of the
second furniture part. A common problem of the joining systems in the prior artis a
problem that entails complicated and expensive manufacturing processes. A further
problem with the prior art systems is lack of stability in certain load direction. In
some cases, the lack of structural symmetry, results in insufficient side stability, or
bending resistance. Stability may be sufficient when subjected to a force in one
direction, but if subjected to a force in another direction, normally the opposite
direction, the prior art joining systems may be weaker and eventually flex, deflect or
bend in an undesired way. These uneven stability properties of the joints have to be
taken into account when designing a piece of furniture, which potentially limits
available design options in the design process. A further problem is that the
assembly process may require a high degree of precision to have the furniture parts
assembled in a correct way. This precision may be both time consuming and require
skill of the person connecting the furniture parts, as erroneous assembly of the

furniture parts may lead to a finished product which is does not function optimally
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long term. The same issues and drawbacks with the state of the art exists also an

numerous other applications in which panels are joined into larger items.
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SUMMARY

It is an object of the invention to at least partly overcome one or more limitations of
the prior art. In particular, it is an object to provide an improved joining system for
panels which is less complex to manufacture, which is more robust with an
increased multi-directional side stability and which is easier to assemble in a correct

way, in comparison with existing joining systems.

In as first aspect of the invention, this is achieved by a joining system for panels
comprising a first panel and a second panel configured to be joined with the first
panel. The first panel comprises a first and second female coupling recess having a
recess length axis and being formed as integral portions of the first panel, and a first
positioning portion being formed as an integral portion of the first panel and being
placed between the first and second female coupling recess along the recess length
axis. The second panel comprises a first and second male coupling tongue having a
tongue length axis and being formed as integral portions of the second panel, and a
second positioning portion being formed as an integral portion of the second panel
and being placed between the first and second male coupling tongues. The first male
coupling tongue is configured to be coupled to the first female recess and the
second male coupling tongue is configured to be coupled to the second female
recess for creating an interlocking engagement between the first and second panel.
The first positioning portion is configured to be placed opposite the second
positioning portion as the interlocking engagement is created, as such, movement of
the second panel in relation to the first panel along the recess length axis is
hindered.

The positioning portions helps the person connecting the first and second panels to
ensure that the first and second panels are connected in the right position along the
recess length axis RLA and tongue length axis TLA, which makes it significantly
harder to erroneously connect the second panel to the first panel, which ensures
that the long-term functionality as well as the aesthetics of the larger connected

item (e.g. a furniture) becomes as intended.
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According to one embodiment, the first and second female coupling recess have a
depth such that the first and second male coupling tongues can be received in the
first and second female coupling recess for creating the interlocking engagement.

The first positioning portion hinders the movement of the second panel in relation
to the first panel along the recess length axis by not having a depth capable of

receiving any one of the first and second male coupling tongues.

According to one embodiment, the first panel has a first length along the recess
length axis, and the first positioning portion is placed entirely within the first half of

the first length.

According to one embodiment, the first positioning portion is placed entirely within

the first 1/3 LA” of the first length LA.

According to one embodiment, the first panel comprises first planar surface
extending on at least two sides of the first and second female coupling recess, and
the planar surface is configured to engage a second surface extending on at least

two sides of the first and second male coupling tongues.

According to one embodiment, the first positioning portion comprises the planar
surface, such that the planar surface extends from at least one side of the first
female coupling recess over the first positioning portion to at least one side of the

second female coupling recess.

According to one embodiment, the second positioning portion comprises the second
surface, such that the second surface extends from at least one side of the first male
coupling tongue over the second positioning portion to at least one side of the

second male coupling tongue.

According to one embodiment, the first positioning portion comprises the planar
surface, such that the planar surface extends from one side of the first female
coupling recess over the first positioning portion to one side of the second female

coupling recess. Similarly, the second positioning portion may comprise the second
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surface, such that the second surface extends from one side of the first male
coupling tongue over the second positioning portion to one side of the second male

coupling tongue.

According to one embodiment, at least one of the first and second male coupling
tongues comprises a curvature or chamfer extending between the first and second
male coupling tongues and the second surface, along a plane extending from the
tongue length axis. The curvature or chamfers makes it easier to manufacture the

male coupling tongues and also increases the strength of the male coupling tongues.

According to one embodiment, at least one of the first and second female coupling
recess each comprises a clearance recess configured to receive the curvature or
chamfer. In the embodiment of fig. 4, the clearance recess is less than 1/3 of the

depth of the first and second female coupling recess.

The first female coupling recesses may comprise an open end. The open end enables
a coupling release rod to access and be positioned in the coupling release channel

for decoupling the second panel from the first panel.

At least one of the first and second female coupling recesses comprises a first recess
portion comprising locking means and a second recess portion devoid of locking
means. The first recess portion RP1 may have an average width, and the second
recess portion may have an average width. The average width of the second recess
portion may be wider than the average width of the first recess portion. This enables
a milling tool for milling the first and second female coupling recesses to enter and

exit the recess at the second recess portion.

The joining system may in any one of the embodiments herein comprise a female
coupling recess formed in a first panel, a male coupling tongue projecting from an
adjoining second panel, said female coupling recess being adapted to receive the
male coupling tongue, said male coupling tongue comprising a first locking element
configured for a snap joint interlocking engagement with a matching second locking

element in said female coupling recess. The male coupling tongue being configured
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to be more flexible than the female coupling recess. The joining system comprises an
upper guiding surface arranged on a first side of the female coupling recess on the
first panel, forming an essentially non-resilient guide for the male coupling tongue
upon insertion thereof, limiting movement of said male coupling tongue in a
direction towards said first side of the female coupling recess. The joining system
further comprising a lower guiding surface arranged on a second side of the female
coupling recess on the first panel, located opposite to said first side thereof, said
lower guiding surface being configured to force the male coupling tongue to
resiliently deflect whilst in engagement with said upper guiding surface upon further
insertion thereof in a deflection movement towards said first side of the female
coupling recess, until the first locking element of the male coupling tongue snaps
together with the matching second locking element of the female coupling recess.
The lower guiding surface at its lowest end transitions into a lateral locking surface
extending essentially parallelly to a longitudinal direction of the female coupling
recess, said lateral locking surface is configured to exert a horizontal pressure on the
male coupling tongue towards said first side of the female coupling recess, holding
the first and second locking elements of the male coupling tongue and the female
coupling recess in engagement with each other in a joined state between the first

panel and the second panel.

Having a lower guiding surface configured to force the male coupling tongue to
resiliently deflect whilst in engagement with said upper guiding surface upon further
insertion thereof in a deflection movement towards said first side of the female
coupling recess, until the first locking element of the male coupling tongue snaps
together with the matching second locking element of the female coupling recess,
provides for a robust joining system with an increased multi-directional side

stability, while being less complex to manufacture.

The female coupling recess may comprise a coupling release channel adapted for
receiving a coupling release rod to engage with the male coupling tongue and force
the male coupling tongue to snap out of its engagement with the locking groove in
the female coupling recess, so as to deliberately separate the first panel from the

second panel.
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The coupling release channel may be located in the bottom of the female coupling
recess, such that the coupling release rod engages the distal, lower, end portion of
the male coupling tongue for creating a vertical force pushing the male coupling

tongue vertically out of the female coupling recess.

Having a coupling release channel integrated in the female coupling recess provides
for a joining system which is less complex to manufacture, easier to recycle, robust

but yet allows for easy disassembly if desired.

The female coupling recess may have a length-axis which is extending horizontally,
parallelly to the plane of the extension of the first panel, such that a wedge-shaped
coupling release rod having an elongated cross-section may be inserted into the

coupling release channel.

The coupling release rod may be at least partly tapered having an increasing cross-
sectional area from, or at a distance from, a tip portion thereof towards a base
portion thereof. The coupling release rod may comprise an introductory section with
a constant cross-sectional area, extending from said tip portion to a tapered
unlocking section with an increasing cross-sectional area towards the base portion

of said coupling release rod.

The method for unlocking the joining system may comprise angling the second panel
relative to the first panel, or vice versa, following initial unlocking of a first stretch of
a panel joint, said angling resulting in progressive unlocking of a remaining stretch of

said panel joint.

The joining system could in any of the preceding embodiments be a joining system
for joining furniture parts, and in which case the first panel could be a first furniture
part and the second panel could be a second furniture part. The joining system could
in other embodiments be a joining system for structural components in house

construction of elements for constructing the inner or outer walls of a house.
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Still other objectives, features, aspects and advantages of the invention will appear

from the detailed description as well as from the drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention will now be described, by way of example, with

reference to the accompanying schematic drawings.

5 Fig. 1 shows a side view of a joining system according to an example of the
disclosure, applied on an exemplifying basic 90-degree joint between two panels.
The figure shows the joining system in a state in which the male coupling tongue of

the second panel is being inserted into the female coupling recess of the first panel.

10 Fig. 2 shows a side view similar to the one in Fig. 1, only here in a state just before
the male coupling tongue of the second panel becomes fully engaged in the female

coupling recess of the first panel.

Fig. 3a shows a side view of the joining system of Fig. 1, only here in a state in which
15 the male coupling tongue of the second panel has been fully inserter and engaged in
the female coupling recess of the first panel, such that the snap-lock has been
created. Fig. 3a further shows that the insertion portion of the coupling release rod
of Fig. 3b has been inserted into the coupling release channel of the female coupling
recess.
20
Fig. 3b shows a sideview of a wedge-shaped coupling release rod according to an
example of the disclosure, where a tapering unlocking section exhibits a linear

tapering profile.

25 Fig. 3c shows a side view of the joining system of Fig. 1, only here in a state in which
an unlocking section of a wedge-shaped coupling release rod has entered the
coupling release channel, creating a vertical force forcing on the male coupling
tongue causing the male coupling tongue to disengage from the female coupling
recess and thereby deliberately separating the second panel from the first panel.

30
Fig. 4a shows a perspective overview of the engaging or disengaging of a second

panel from a first panel. Fig. 4a also shows the coupling release rod as well as



WO 2023/182918 PCT/SE2023/050245

10

15

20

25

30

10

enlargements of a first positioning portion of the first panel and of a second

positioning portion of the second panel.

Fig. 4b shows a perspective overview of the engaging or disengaging of a second
furniture part from a first furniture part. Fig. 4b also shows the coupling release rod
as well as enlargements of a first positioning portion of the first furniture part and of

a second positioning portion of the second furniture part.

Fig. 4c shows a perspective overview of a parallel engaging or disengaging of a
second panel from a first panel. The application could for example be for connecting
two panels being parts of a table. Fig. 4c also shows the coupling release rod as well
as enlargements of a first positioning portion of the first panel and of a second

positioning portion of the second panel.

Fig. 4d shows a perspective overview of a parallel engaging or disengaging of a
second panel from a first panel. In the embodiment of fig. 4d, the end portion is
closed. The application could for example be for connecting two panels being parts
of a table. Fig. 4d also shows enlargements of a first positioning portion of the first

panel and of a second positioning portion of the second panel.

Fig. 4e shows a perspective overview of an engaging or disengaging of a second
panel from a first panel. In the embodiment of fig. 4e, the panels are engaged by
means of angling, but the end result after joining will have the same planar surfaces
as in the embodiments of figs. 4c and 4d. The application could for example be for
connecting two panels being parts of a table. Fig. 4e also shows enlargements of a
first positioning portion of the first panel and of a second positioning portion of the

second panel.

DETAILED DESCRIPTION

Embodiments of the invention will now be described more fully hereinafter with

reference to the accompanying drawings, in which some, but not all, embodiments
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of the invention are shown. The invention may be embodied in many different forms

and should not be construed as limited to the embodiments set forth herein.

Fig. 1 is a schematic illustration of a joining system for panels 10, 20 for forming
larger joint items, such as for example pieces of furniture. The joining system
comprises a female coupling recess 30 formed in a first panel 10, and a male
coupling tongue 40 projecting from an adjoining second panel 20. The female
coupling recess 30 is adapted to receive the male coupling tongue 40, and the male
coupling tongue 40 comprises a first locking element 50 configured for a snap joint
interlocking engagement with a matching second locking element 60 in the female
coupling recess 30. The male coupling tongue 40 is configured to be more flexible

than the female coupling recess 30.

The material surrounding the female coupling recess 30 is thus more rigid than the
male coupling tongue 40. The male coupling tongue 40 may be configured to be
essentially resilient whereas the female coupling recess 30 is configured to be
essentially rigid and non-resilient. An upper guiding surface 110 is arranged on a first
side 115 of the female coupling recess 30 on the first panel 10. The upper guiding
surface 110 forms an essentially rigid or non-resilient guide for the male coupling
tongue 40 upon insertion thereof, limiting movement of the male coupling tongue
40 in a direction towards the first side 115 of the female coupling recess 30. The
joining system comprises a lower guiding surface 160 arranged on a second side 116
of the female coupling recess 30 on the first panel 10, located opposite to said first
side 115 thereof. The lower guiding surface 160 is configured to force the distal, or
lower, portion LP (e.g. the lower half) of the male coupling tongue 40 to resiliently
deflect. The lower portion LP of the male coupling tongue 40 is deflected towards
the first side 115 of the female coupling recess 30, until the first locking element 50
of the male coupling tongue 40 snaps together with the matching second locking
element 60 of the female coupling recess 30, i.e. to assume the joined state shown

in Fig. 3a.

In the embodiment shown in figs. 1 — 4, the first locking element 50 may comprise

an integral protrusion 50 integrally formed in the male coupling tongue 40. The
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protrusion 50 may extend in a direction essentially perpendicular to a longitudinal
direction LD in which the male coupling tongue 40 extends. The second locking
element 60 may comprise a recess or locking groove 60’ for receiving the protrusion

50.

The lower guiding surface 160 transitions into a lateral locking surface 170 extending
essentially parallelly to a longitudinal direction LD of the female coupling recess 30.
The lateral locking surface 170 is configured to exert a horizontal pressure on the
male coupling tongue 40 towards the first side 115 of the female coupling recess 30.
The horizontal pressure holds the first and second locking elements 50, 60 of the
male coupling tongue 40 and the female coupling recess 30 in engagement with
each other in a joined state between the first panel 10 and the second panel 20. The
first and second panels 10, 20, may thus be joined at a 90-degree angle as clearly
illustrated in e.g. Fig. 4. It should be understood that the first and second panels 10,
20, may be joined at different angles, i.e. oblique or acute angles, besides from the

perpendicular angle as illustrated in figs. 1 — 4.

The joining system of the embodiment described with reference to figs. 1 -4
provides increased multi-directional side stability, while at the same time being less
complex to manufacture. A further increased stability and increased strength in the
interlocked state of the first and second panels 10, 20, is provided for when having
the first locking element 50 comprising an integral protrusion 50 integrally formed in
the male coupling tongue 40. E.g. a drawback of prior art joining system is that a
separate flexible polymer tongue is typically required for the interlocking of the
panels, which has to be pre-fitted during manufacture. This may increase the
complexity of the production line and manufacturing process as well as the joining
system as such becomes more expensive. The throughput of the production line in
mass production may also be more limited. Thus, in addition to providing for a more
robust and stronger joining system which can absorb greater force loads in more
directions — due to its single-piece integrated construction — the manufacturing
thereof is also facilitated. l.e., the neither the male coupling tongue nor the female
coupling recess comprises any separate elastic elements for creating the locking,

which makes the product easier to manufacture and recycle. Also, the male coupling
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tongue 40 does not comprise any vertical elasticity slits and is thereby more sturdy
and less prone to breaking. The panels 10, 20, may correspond to various parts of
pieces of different items to be assembled together utilizing the joining system 1,
which for example could be furniture parts such as drawers, wardrobes, shelves,

desks, cabinets, tables etc.

The first locking element 50 may comprise a continuously curved bulb-shaped
protrusion extending from the male coupling tongue 40. This provides for an
improved structural integrity with a reduced risk of unwanted deformations, while a

facilitated manufacturing of the first locking element 50 may be provided.

The second locking element 60 may comprise a concave locking groove 60’
conforming at least partly to the bulb-shaped protrusion for interlocking
engagement therewith. The bulb-shaped protrusion may thus smoothly engage with
the concave locking groove 60’ while maximizing the area of contact between the
two, allowing for reducing localized points of increased pressure if a load is applied

onto the first or second panel 10, 20.

The upper guiding surface 110 may extend essentially in parallel with a longitudinal
direction LD of the female coupling recess 30. The upper guiding surface 110 may
extend directly from the second locking element 60 of the female coupling recess 30
in a direction towards an insertion opening of said female coupling recess 30. Such
arrangement of the upper guide surface 110 provides for an effective and reliable
guiding of the first locking element 50 into the correct interlocking position in the

adjacent second locking element 60 along the longitudinal direction LD.

The lower guiding surface 160 may be curved. Having a curved guiding surface 160
provides for a facilitated guiding of the male coupling tongue 40 into the final
interlocked state in the female coupling recess 30, as the guiding surface 160 may
exert a force in gradually changing directions against the male coupling tongue 40

for deflection thereof as described above.
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The male coupling tongue 40 may be integrally formed with the first panel 10 and
the female coupling recess 30 may be integrally formed with the second panel 20.
This provides for a robust joining system being materially integrated and without
any separate components, which thus can absorb higher force loads, as well as a

facilitated manufacturing and recycling of the joining system.

The male coupling tongue 40 may comprise side support surfaces 181’,181" which
may extend parallelly to the longitudinal direction LD of the male coupling tongue
40. The side support surfaces 181’,181" are arranged for direct abutment against
support surfaces 171’,171” on the sides of the female coupling recess, also being
parallel to the longitudinal direction LD of the female coupling recess 30. This
provides for symmetrical side stability and bending resistance in a locked and joined

state between the first panel 10 and the second panel 20.

A width A at a base portion of the male coupling tongue 40 may be wider than a
width B of the male coupling tongue 40 at the height (perpendicularly to the
longitudinal direction LD) of the first locking element 50, as illustrated in Figs. 1 and
2. Having a wider base width A provides for a further increased side stability of the
joining system. The width B may be wider than an average width of the distal, lower
portion LD. The width B may 20%, 30% or 40% wider than the average width of the

distal, lower portion LD.

Fig. 2 shows a side view of the embodiment of the joining system shown in Fig. 1,
only here in a state just before the male coupling tongue of the second panel
becomes fully engaged in the female coupling recess of the first panel.

The lower guiding surface 160 has forced the male coupling tongue 40 to resiliently
deflect in a curved J-shaped deflection movement towards said first side 115 of the
female coupling recess 30, until the first locking element 50 of the male coupling
tongue 40 snaps together with the matching second locking element 60 of the
female coupling recess 30. A facilitated insertion of the male coupling tongue 40 into
the interlocked position may thus be provided, while achieving a robust and stable

interlocked state.
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Fig. 3a shows a side view of the joining system of Fig. 1, only here in a state in which
the male coupling tongue 40 of the second panel 20 has been fully inserted and
engaged in the female coupling recess 30 of the first panel 10, such that the snap-
lock has been created. In Fig. 3a, the insertion portion (as described with reference
to fig. 3b) of the coupling release rod 510 of Fig. 3b has been inserted into the
coupling release channel 600 of the female coupling recess 30, such that
preparations have been made for further insertion of the coupling release rod 510
into the coupling release channel 600 for the disconnection of the second panel 20
from the first panel 10. The insertion portion of the coupling release rod 510 have a

rectangular, elongated cross-section.

Fig. 3b shows a sideview of a wedge-shaped coupling release rod according to one
embodiment. A tapering unlocking section 590 exhibits a linear tapering profile. The
coupling release rod 510 comprises an introductory section 580 with a constant
cross-sectional area, extending from a tip portion 520 to the tapered unlocking
section 590 with an increasing cross-sectional area towards the base portion 530 of
the coupling release rod 510. The length (Lt) of the tapered unlocking section 590
may exceed the length (Li) of the introductory section 580. The introductory section
580 may provide for facilitated guiding of the coupling release rod 510 into the
coupling release channel 600 before the tapered unlocking section 590 start to push
the male coupling tongue 40 for release. The length Li of the introductory section
may be from 30% to 70% of the length Lt of the tapered unlocking section 590 in
some examples. The length Li of the introductory section 580 may in one

advantageous example be 40% of the length Lt of the tapered unlocking section 590.

Fig. 3c shows a side view of the joining system of Fig. 1, only here in a state in which
the unlocking section 590 of the wedge-shaped coupling release rod 510 has
entered the coupling release channel 600, creating a vertical force forcing on the
male coupling tongue 40 causing the male coupling tongue 40 to disengage from the
female coupling recess 30 and thereby deliberately separating the second panel 20

from the first panel 10.
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Fig. 4a shows a perspective overview of a perpendicular engaging or disengaging of a
second panel 20 from a first panel 10 in a perspective view. Fig. 4a also shows the
coupling release rod 510 as well as enlargements of a first positioning portion 15a of
the first panel 10 and of a second positioning portion 15b of the second panel 20. In
the embodiment of fig. 4a, the first panel 10 comprises a first and second female
coupling recess 30a,30b having a recess length axis RLA. The first and second female
coupling recess 30a,30b are formed as integral portions of the first panel 10, which
in the embodiment of fig. 4a means that they are milled from the same piece of
material, without any additional parts added. In the embodiment shown in fig. 4a,
the first female coupling recess 30a is shorter than the second female coupling
recess. In the embodiment shown in fig. 4a, the first female coupling recess 30a has
a length which is less than 50% of the length of the second female coupling recess

30b, along the recess length axis RLA.

The first panel 10 further comprises a first positioning portion 15a being formed as
an integral portion of the first panel 10, which in the embodiment of fig. 4a means
that it is an un-milled section having the same height as the portion of the first panel

surrounding the first and second female coupling recesses 30a,30b.

The second panel 20 comprises a first and second male coupling tongue 40a,40b
having a tongue length axis TLA and being formed as integral portions of the second
panel 20, which in the embodiment of fig. 4a means that they are milled from the
same piece of material, without any additional parts added. The second panel
further comprises a second positioning portion 15b being formed as an integral
portion of the second panel 20, and being placed between the first and second male
coupling tongues 40a,40b. In the embodiment of fig. 4a, the second positioning
portion 15b is a portion void of male coupling tongues. The first male coupling
tongue 40a is configured to be coupled to the first female recess 30a, and the
second male coupling tongue 40b is configured to be coupled to the second female
recess 30b, for creating an interlocking engagement between the first and second

panels 10,20.
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Having a first and second female coupling recesses 30a,30b, and a first and second
male coupling tongue 40a,40b also creates redundancy in the joining system. If one
of the joints (30a,40a) of (30b,40n) is weaker, the other joint could absorb a larger

portion of the load.

The first positioning portion 15a is configured to be placed opposite to, and in this
embodiment engage the second positioning portion 15b as the interlocking
engagement is created, such that the engagement between the first and second
positioning portions 15a,15b hinders the movement of the second panel 20 in

relation to the first panel 10, along the recess length axis RLA.

The first and second female coupling recess 30a,30b have a depth D1, such that the
first and second male coupling tongues 40a,40b can be received in the first and
second female coupling recess 30a,30b for creating the interlocking engagement.
The first positioning portion 15a hinders the movement of the second panel 20 in
relation to the first panel 20 along the recess length axis RLA by not having a depth
capable of receiving any one of the first and second male coupling tongues 40a,40b.
The positioning portions 15a,15b helps the person connecting the first and second
panels to ensure that the first and second panels are connected in the right position
along the recess length axis RLA and tongue length axis TLA, which makes it
significantly harder to erroneously connect the second panel 20 to the first panel 10,
which ensures that the long-term functionality as well as the aesthetics of the

combined item becomes as intended.

According to the embodiment shown in fig. 4a, the un-milled first positioning
portion 15a is placed relatively close to one side S1 of the first panel, which makes
the corner portions C1,C2 stronger, as the first female coupling recess 30a affecting
the strength of the first and second corners C1,C2 (as the material left after the
recesses have been milled is substantially thinner) becomes shorter. In the
embodiment shown in fig. 4a, the first panel 10 has a first length LA along the recess
length axis RLA, and the first positioning portion 15a is placed entirely within the
first half LA’ of the first length LA. In the embodiment of fig. 4a, the first positioning
portion 15a is placed entirely within the first 1/3 LA” of the first length LA.
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The first panel 10 comprises first planar surface 16 extending on at least two sides of
the first and second female coupling recess 30a,30b. In the embodiment of fig. 4a,
the planar surface 16 is an entirely un-milled planar surface extending from a second
side S2 to a third side S3 of the first panel 10. However, in alternative embodiments
it is conceivable that the planar surface is a partially milled planar surface, e.g. for
the purpose of making sure that the planar surface have a specific height, i.e. that
the first panel 10 have a specific thickness, which is important when creating the
exact millings forming the first and second female coupling recess 30a,30b. The
planar surface 16 is configured to engage a second surface 17 extending on at least
two sides of the first and second male coupling tongues 40a,40b, such that the first
and second planar surfaces engage and rest against each other creating additional

stability in the joint.

In the embodiment shown in fig. 4a, the first positioning portion 15a comprises the
planar surface 16, such that the planar surface 16 extends from one side T1 of the
first female coupling recess 30a, over the first positioning portion 15a to one side T2
of the second female coupling recess 30b. Similarly, the second positioning portion
15b comprises the second surface 17, such that the second surface 17 extends from
one side T3 of the first male coupling tongue 40a, over the second positioning

portion 15b to one side T4 of the second male coupling tongue 40b.

In the embodiment shown in fig. 4a, the first and second male coupling tongues
40a,40b comprises a curvature or chamfer 18 extending between the first and
second male coupling tongues 40a,40b and the second surface 17, along a plane P1
extending from the tongue length axis TLA. The curvature or chamfers 18 makes it
easier to manufacture the male coupling tongues and also increases the strength of
the male coupling tongues. The first and second female coupling recess 30a,30b
each comprises a clearance recess 19 configured to receive the curvature or chamfer
18. In the embodiment of fig. 4a, the clearance recess 19 is less than 1/3 of the

depth D1 of the first and second female coupling recess 30a,30b.
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In the embodiment shown in fig. 4a, the first female coupling recesses 30a
comprises an open-end OE, which means that the first female coupling recess 30a
extends from an end surface of the first panel 10, being the first side S1. This
enables the coupling release rod 510 to access and be positioned in the coupling
5 release channel (as described with reference to figs 1 — 3a,3c) for decoupling the

second panel 20 from the first panel 10.

At least one of the first and second female coupling recesses 30a,30b comprises a
first recess portion RP1 comprising locking means and a second recess portion RP2
10 devoid of locking means. The first recess portion RP1 has an average width uW1, and
the second recess portion RP2 has an average width pW2. The average width pW2
of the second recess portion RP2 is wider than the average width pW1 of the first
recess portion RP1. This enables a milling tool for milling the first and second female
coupling recesses 30a,30b to enter and exit the recess at the second recess portion

15 RP2.

In the embodiment shown in figs. 4a — 4e, the length of the first positioning portion
15a is slightly shorter than the length of the first female coupling recess 30a, along
the direction of the recess length axis RLA. Also, the first positioning portion 15a is
20 considerably shorter than the length of the second female coupling recess 30a,
along the direction of the recess length axis RLA. As such, the first positioning
portion 15a is less than half the combined length of the first and second female
coupling recesses 30a, 30b along the direction of the recess length axis RLA. More
specifically, the first positioning portion 15a is less than 1/3 the combined length of
25 the first and second female coupling recesses 30a, 30b along the direction of the
recess length axis RLA and less than % the combined length of the first and second
female coupling recesses 30a, 30b along the direction of the recess length axis RLA.
As such, more than half of the length of the first panel along the direction of the
recess length axis RLA comprises the locking portions of the joining system, which

30 creates a strong mechanical lock between the first and second panels 10,20.

In the embodiment shown in figs. 4a — 4e, the length of the planar surface 16 is

slightly shorter than the length of the first female coupling recess 30a, along the
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direction of the recess length axis RLA. Also, the planar surface 16 is considerably
shorter than the length of the second female coupling recess 30a, along the
direction of the recess length axis RLA. As such, the planar surface 16 is less than half
the combined length of the first and second female coupling recesses 30a, 30b along
the direction of the recess length axis RLA. More specifically, the planar surface 16 is
less than 1/3 the combined length of the first and second female coupling recesses
30a, 30b along the direction of the recess length axis RLA and less than % the
combined length of the first and second female coupling recesses 30a, 30b along the

direction of the recess length axis RLA.

The embodiment shown in figs. 4a — 4e includes only one first positioning portion
15a and one second positioning portion 15b. In alternative embodiments, there may
be several positioning portions along the recess length axis RLA and tongue length
axis TLA. In one embodiment, a first panel comprises two or more first positioning
portions and the second panel comprises two or more second positioning portions.
In one embodiment, a first panel comprises three or more first positioning portions
and the second panel comprises three or more second positioning portions. The
addition of further positioning portions further reduces the risk that first and second
panel will shift in the direction along the recess length axis RLA and tongue length

axis TLA when connected.

The joining system could in any of the embodiments herein be a joining system for
joining furniture parts, and in which case the first panel could be a first furniture part
and the second panel could be a second furniture part. The joining system could in
other embodiments be a joining system for structural components in house

construction of elements for constructing the inner or outer walls of a house.

Fig. 4b shows a perspective overview of the engaging or disengaging of a second
furniture part 20 from a first furniture part 10, using the joining system as described
with reference to figs. 1 — 4a, for joining the panels which in this embodiment
constitute furniture parts. Fig. 4b also shows the coupling release rod 510 as well as
enlargements of a first positioning portion 15a of the first furniture part 10 and of a

second positioning portion 15b of the second furniture part 20. In the embodiment
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of fig. 4b, the first furniture part 10 comprises a first and second female coupling
recess 30a,30b having a recess length axis RLA. The first and second female coupling
recess 30a,30b are formed as integral portions of the first furniture part 10, which in
the embodiment of fig. 4b means that they are milled from the same piece of
material, without any additional parts added. In the embodiment shown in fig. 4b,
the first female coupling recess 30a is shorter than the second female coupling
recess. In the embodiment shown in fig. 4b, the first female coupling recess 30a has
a length which is less than 50% of the length of the second female coupling recess

30b, along the recess length axis RLA.

The first furniture part 10 further comprises a first positioning portion 15a being
formed as an integral portion of the first furniture part 10, which in the embodiment
of fig. 4b means that it is an un-milled section having the same height as the portion
of the first furniture portion surrounding the first and second female coupling

recesses 30a,30b.

The second furniture part 20 comprises a first and second male coupling tongue
40a,40b having a tongue length axis TLA and being formed as integral portions of the
second furniture part 20, which in the embodiment of fig. 4b means that they are
milled from the same piece of material, without any additional parts added. The
second furniture part further comprises a second positioning portion 15b being
formed as an integral portion of the second furniture part 20, and being placed
between the first and second male coupling tongues 40a,40b. In the embodiment of
fig. 4b, the second positioning portion 15b is a portion void of male coupling
tongues. The first male coupling tongue 40a is configured to be coupled to the first
female recess 30a, and the second male coupling tongue 40b is configured to be
coupled to the second female recess 30b, for creating an interlocking engagement

between the first and second furniture part 10,20.

The first positioning portion 15a is configured to engage the second positioning
portion 15b as the interlocking engagement is created, such that the engagement

between the first and second positioning portions 15a,15b hinders the movement of
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the second furniture part 20 in relation to the first furniture part 10, along the recess

length axis RLA.

The first and second female coupling recess 30a,30b have a depth D1, such that the
first and second male coupling tongues 40a,40b can be received in the first and
second female coupling recess 30a,30b for creating the interlocking engagement.
The first positioning portion 15a hinders the movement of the second furniture part
20 in relation to the first furniture part 20 along the recess length axis RLA by not
having a depth capable of receiving any one of the first and second male coupling
tongues 40a,40b. The positioning portions 15a,15b helps the person connecting the
first and second furniture parts to ensure that the first and second furniture parts
are connected in the right position along the recess length axis RLA and tongue
length axis TLA, which makes it significantly harder to erroneously connect the
second furniture part 20 to the first furniture part 10, which ensures that the long-

term functionality as well as the aesthetics of the furniture becomes as intended.

According to the embodiment shown in fig. 4b, the un-milled first positioning
portion 15a is placed relatively close to one side S1 of the first furniture part, which
makes the corner portions C1,C2 stronger, as the first female coupling recess 30a
affecting the strength of the first and second corners C1,C2 (as the material left after
the recesses have been milled is substantially thinner) becomes shorter. In the
embodiment shown in fig. 4b, the first furniture part 10 has a first length LA along
the recess length axis RLA, and the first positioning portion 15a is placed entirely
within the first half LA’ of the first length LA. In the embodiment of fig. 4b, the first
positioning portion 15a is even placed entirely within the first 1/3 LA” of the first
length LA.

The first furniture part 10 comprises first planar surface 16 extending on at least two
sides of the first and second female coupling recess 30a,30b. In the embodiment of
fig. 4b, the planar surface 16 is an entirely un-milled planar surface extending from a
second side S2 to a third side S3 of the first furniture part 10. However, in
alternative embodiments it is conceivable that the planar surface is a partially milled

planar surface, e.g. for the purpose of making sure that the planar surface have a
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specific height, i.e. that the first furniture part 10 have a specific thickness, which is
important when creating the exact millings forming the first and second female
coupling recess 30a,30b. The planar surface 16 is configured to engage a second
surface 17 extending on at least two sides of the first and second male coupling
tongues 40a,40b, such that the first and second planar surfaces engage and rest

against each other creating additional stability in the joint.

In the embodiment shown in fig. 4b, the first positioning portion 15a comprises the
planar surface 16, such that the planar surface 16 extends from one side T1 of the
first female coupling recess 30a, over the first positioning portion 15a to one side T2
of the second female coupling recess 30b. Similarly, the second positioning portion
15b comprises the second surface 17, such that the second surface 17 extends from
one side T3 of the first male coupling tongue 40a, over the second positioning

portion 15b to one side T4 of the second male coupling tongue 40b.

In the embodiment shown in fig. 4b, the first and second male coupling tongues
40a,40b comprises a curvature or chamfer 18 extending between the first and
second male coupling tongues 40a,40b and the second surface 17, along a plane P1
extending from the tongue length axis TLA. The curvature or chamfers 18 makes it
easier to manufacture the male coupling tongues and also increases the strength of
the male coupling tongues. The first and second female coupling recess 30a,30b
each comprises a clearance recess 19 configured to receive the curvature or chamfer
18. In the embodiment of fig. 4b, the clearance recess 19 is less than 1/3 of the

depth D1 of the first and second female coupling recess 30a,30b.

In the embodiment shown in fig. 4b, the first female coupling recesses 30a
comprises an open-end OE, which means that the first female coupling recess 30a
extends from an end surface of the first furniture part 10, being the first side S1. This
enables the coupling release rod 510 to access and be positioned in the coupling
release channel (as described with reference to figs 1 — 3a,3c) for decoupling the

second furniture part 20 from the first furniture part 10.



WO 2023/182918 PCT/SE2023/050245

10

15

20

25

30

24

At least one of the first and second female coupling recesses 30a,30b comprises a
first recess portion RP1 comprising locking means and a second recess portion RP2
devoid of locking means. The first recess portion RP1 has an average width pyW1, and
the second recess portion RP2 has an average width pW2. The average width pW2
of the second recess portion RP2 is wider than the average width uW1 of the first
recess portion RP1. This enables a milling tool for milling the first and second female
coupling recesses 30a,30b to enter and exit the recess at the second recess portion

RP2.

In fig. 4b, the first furniture part 10 further comprises a groove bg1 for a back
portion of the furniture item. The groove bgl of the first furniture part extends
perpendicularly to the recess length axis RLA. The groove bgl may comprises a
mechanical lock for fixating the back portion in a vertical direction along the plane
extension of the back portion, after insertion. In the alternative, the groove bgl may
be a groove only stabilizing the back portion by locking the back portionin a
horizontal direction (i.e. in a direction parallel to the recess length axis RLA). The
second furniture part 20 also comprises a groove bg2 for the back portion of the
furniture item. The groove bg2 of the second furniture part extends perpendicularly
to the tongue length axis TLA. The groove bg2 may comprises a mechanical lock for
fixating the back portion in a vertical direction along the plane extension of the back
portion, after insertion. In the alternative, the groove bg2 may be a groove only
stabilizing the back portion by locking the back portion in a horizontal direction (i.e.
in a direction parallel to the recess length axis RLA). The back portion being locked in

the grooves creates additional stability of the furniture part.

In fig. 4b, the female coupling recesses and the male coupling tongues are shown as
the female coupling recesses and the male coupling tongues described with
reference to figs. 1 — 3a, 3c. However, in alternative embodiments, it is conceivable
that the female coupling recesses and the male coupling tongues are of a different

design.

Fig. 4c shows a perspective overview of a parallel engaging or disengaging of a

second panel 20 from a first panel 10 in a perspective view. The application could for
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example be for connecting two panels 10,20 being parts of a table top. Fig. 4c also
shows the coupling release 510 rod as well as enlargements of a first positioning
portion 15a of the first panel 10 and of a second positioning portion 15b of the
second panel 20. In the embodiment of fig. 4c, the second panel 20 is structurally
the same as the second panel in the embodiments shown in figs 4a and 4b.
However, the first panel 10 is different in that the first and second female coupling
recesses 30a,30b are placed in the end portion of the first panel 10 for enabling the
first and second panel to be joined in a direction perpendicular to the extension of
the planes of the first and second panels 10,20. In the same way as an figs. 4a and
4b, the engagement of the positioning portions 15a,15b of the first and second
panels 10,20 positions the first panel 10 relative to the second panel 20, which
makes it easier to obtain correct assembly of the first and second panels. Also, the
engagement of the positioning portions 15a,15b hinders the shift between the first
and second panel 10,20 in the direction of the recess length axis RLA and the tongue
length axis TLA. Other suitable applications for the parallel engaging or disengaging
is for the construction of larger planar elements for constructing the inner or outer

walls of a house.

Fig. 4d shows a perspective overview of a parallel engaging or disengaging of a
second panel 20 from a first panel 10 in a perspective view, very similar to the
embodiment shown in fig. 4c. The difference being that in fig. 4d, the first panel 10
has a closed end CE. The closed end CE will create a smoother and more esthetically
appealing look from the side, but has the disadvantage that the joining system (the
first female coupling recesses 30a and the first male coupling tongue 40a) cannot be
accessed from the side (S1) of the panels 10,20. The embodiment of fig. 4d can thus

not be used in connection with a coupling release for unlocking the locking system.

Fig. 4e shows a perspective overview of an engaging or disengaging of a second
panel 20 from a first panel 10. In the embodiment of fig. 4e, the panels 10, 20 are
engaged by means of angling, but the end result after joining will have the same
planar surfaces as in the embodiments of figs. 4c and 4d. In the angling enabled
locking system could for example be the locking system disclosed in

W02019/211460 (Markovski et al.). After the male coupling tongues 40a,40b have
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been inserted into the female coupling recesses 30a,30b, at an angle, the second
panel can be displaced in relation to the first panel, along the recess length axis RLA
and the tongue length axis TLA. As such, the male coupling tongues 40a,40b can
slide in the female coupling recesses 30a,30b along the recess length axis RLA and
the tongue length axis TLA. As such, the second panel 20 can be engaged with the
first panel 10 in a position in which the end portions (such as EP1 and EP2) of the
first and second panels 10,20 are not aligned. After the male coupling tongues
404a,40b have been introduced in the female coupling recesses 30a,30b at an angle,
the second panel 20 can be displaced in relation to the first panel 10, until at least
one of the first and second male coupling tongues 40a,40b, comes into contact with
the first positioning portion 15a or a third positioning portion 15¢, which hinders
further movement of the male coupling tongues 40a,40b in the female coupling
recesses 30a,30b along the recess length axis RLA and the tongue length axis TLA. At
this position, the end portions (such as EP1 and EP2) are aligned and the second
panel 20 can be folded in relation to the first panel 10 for securing the mechanical
lock, at the aligned position. This could for example be very useful for connecting
long panels in which it is difficult to se the alignment of the end portions (such as
EP1 and EP2) when holding the center of the panel. This could for example be useful
for installing floor panels or wall panels which may be long and in which alignment

of the end portions are of essence.
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CLAIMS

1. A joining system (1) for panels (10, 20), comprising a first panel (10) and a second
panel (20) configured to be joined with the first panel (10), wherein:

the first panel (10) comprises a first and second female coupling recess (30a,30b)
having a recess length axis (RLA) and being formed as integral portions of the first
panel (10), and a first positioning portion (15a) being formed as an integral portion
of the first panel (10) and being placed between the first and second female
coupling recess (30a,30b) along the recess length axis (RLA),

the second panel (20) comprises a first and second male coupling tongue (40a,40b)
having a tongue length axis (TLA) and being formed as integral portions of the
second panel (20), and a second positioning portion (15b) being formed as an
integral portion of the second panel (20), and being placed between the first and
second male coupling tongues (40a,40b),

the first male coupling tongue (40a) is configured to be coupled to the first female
recess (30a) and the second male coupling tongue (40b) is configured to be coupled
to the second female recess (30b), for creating an interlocking engagement between
the first and second panel (10,20), and

the first positioning portion (15a) is configured to be positioned opposite to the
second positioning portion (15b) as the interlocking engagement is created, such
that movement of the second panel (20) in relation to the first panel (10) along the

recess length axis (RLA) is hindered.

2. The joining system according to claim 1, wherein the first and second female
coupling recess (30a,30b) have a depth (D1) such that the first and second male
coupling tongues (40a,40b) can be received in the first and second female coupling
recess (30a,30b) for creating the interlocking engagement, and wherein the first
positioning portion (15a) hinders the movement of the second panel (20) in relation
to the first panel (20) along the recess length axis (RLA) by not having a depth
capable of receiving any one of the first and second male coupling tongues

(40a,40b).
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3. The joining system according to any one of claims 1 and 2, wherein the first panel
(10) has a first length (LA) along the recess length axis (RLA), and wherein the first
positioning portion (15a) is placed entirely within the first half (LA’) of the first
length (LA).

4. The joining system according to claim 3, wherein the first positioning portion (15a)

is placed entirely within the first 1/3 (LA”) of the first length (LA).

5. The joining system according to any one of claims 1 — 4, wherein the first panel
(10) comprises first planar surface (16) extending on at least two sides of the first
and second female coupling recess (30a,30b), and wherein the planar surface (16) is
configured to engage a second surface (17) extending on at least two sides of the

first and second male coupling tongues (40a,40b).

6. The joining system according to claim 5, wherein the first positioning portion (15a)
comprises the planar surface (16), such that the planar surface (16) extends from at
least one side of the first female coupling recess (30a) over the first positioning

portion (15a) to at least one side of the second female coupling recess (30b).

7. The joining system according to any one of claims 5 and 6, wherein the second
positioning portion (15b) comprises the second surface (17), such that the second
surface (17) extends from at least one side of the first male coupling tongue (40a)
over the second positioning portion (15b) to at least one side of the second male

coupling tongue (40b).

8. The joining system according to any one of claims 5 — 7, wherein the first and
second male coupling tongues (40a,40b) comprises a curvature or chamfer (18)
extending between the first and second male coupling tongues (40a,40b) and the

second surface (17), along a plane (P1) extending from the tongue length axis (TLA).

9. The joining system according to claim 8, wherein at least one of the first and
second female coupling recess (30a,30b) comprises a clearance recess (19)

configured to receive the curvature or chamfer (18).
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10. The joining system according to any one of claims 1 — 9, wherein the first female

coupling recess (30a) comprises an open end.

11. The joining system according to any one of claims 1 — 10, wherein at least one of
the first and second female coupling recess (30a,30b) comprises a first recess
portion (RP1) comprising locking means and a second recess portion (RP2) devoid of

locking means.

12. The joining system according to claim 11, wherein the first recess portion (RP1)
has an average width (uUW1), and the second recess portion (RP2) has an average
width (UW2), and wherein the average width (UW2) of the second recess portion
(RP2) is wider than the average width (uW1) of the first recess portion (RP1).

13. The joining system according to any one of claims 1 — 12, wherein the first and
second male coupling tongues (40a,40b) comprises a flexible locking protrusion (70)
integrally formed in the male coupling tongue (40), and wherein the first and second
female coupling recess (30a,30b) comprises a locking groove (60’) configured to

receive the flexible locking protrusion (50) for creating the interlocking engagement.

14. The joining system according to claim 13, wherein the first and second female
coupling recess (30a,30b) comprises a coupling release channel (90) for receiving a
coupling release rod (510), such that the interlocking engagement can be released
by the coupling release rod (110) received in the coupling release channel (600)

pressing on the flexible locking protrusion (50) of the male coupling tongue (40).

15. The joining system according to any one of claims 1 — 14, wherein the first
positioning portion (15a) is configured to engage the second positioning portion
(15b) as the interlocking engagement is created, such that the engagement further

stabilizes the joint.
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16. The joining system according to any one of the preceding claims, wherein the

first panel (10) is a first furniture part and the second panel (20) is a second furniture

part.



222222222222

116 —

116

N\
)

\
i

7
Z
QX

% / A
v(
%
A
N

- 181~

1717
7 .
/ﬁ10/60/60

22222222222222222

T ASN
D

7
.
/
7 4
NN

\
2

\

181

. 130

171°_

116 —




Fig. 3b



WO 2023/182918 PCT/SE2023/050245

3/8

1812 ﬁi 130

20, 170

181" ..
50
A . / /115
1717
/B
7,
LP
116 —
- v
160// 20 | 60 \60\110
170 49 LD

510 Fig. 3c



PCT/SE2023/050245

WO 2023/182918

4/8




PCT/SE2023/050245

WO 2023/182918

5/8










PCT/SE2023/050245

WO 2023/182918

8/8




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2023/050245

A CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC: A47B, F16B

Minimum documentation searched (classification system followed by classification symbols)

SE, DK, FI, NO classes as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, PAJ, WPI data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 103216505 A (LI ZONGCHENG), 24 July 2013 (2013-07- | 1-12, 15-16
24); page 1, line 3 - line 17; page 4, line 16 - page 5, line 21;
figures 1-3; claim 1; reference to text, see the machine
translated document
Y 13-14
Y SE 1950099 A1 (VILOX AB), 30 July 2020 (2020-07-30); page | 13-14
7, line 17 - page 8, line 26; all figures; claims 1,17
A 1-12, 15-16

& Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

«aA»  document defining the general state of the art which is not
considered to be of particular relevance

“D”  document cited by the applicant in the international application

«p»  earlier application or patent but published on or after the
international filing date

w1 document which may throw doubts on priority claim(s) or which is

L7 (ited to establish the publication date of another citation or other

special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

31-05-2023

Date of mailing of the international search report

31-05-2023

Name and mailing address of the ISA/SE
Patent- och registreringsverket

Box 5055

S$-102 42 STOCKHOLM

Facsimile No. + 46 8 666 02 86

Authorized officer
Anette Eriksson

Telephone No. + 46 8 782 28 00

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2023/050245

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 4411118 A (CLAVER JORGE C), 25 October 1983 (1983- | 1-12,15-16
10-25); abstract; column 1, line 41 - line 56; column 2, line 65 -
column 4, line 68; all figures

A 13-14

X US 20140048177 A1 (SUSNJARA KENNETH J), 20 February | 1-12,15-16
2014 (2014-02-20); abstract; paragraphs [0025]-[0026]; all
figures

A 13-14

A US 10202996 B2 (HAKANSSON NICLAS ET AL), 12 February | 1-16
2019 (2019-02-12); column 6, line 27 - line 55; figures 9a,10a-
11d

A GB 2583909 A (OVVOTECH INNOVATIONS LTD), 18 1-16
November 2020 (2020-11-18); abstract; figures 15-17,24-25

A US 10648498 B2 (SJOSTEDT GORAN ET AL), 12 May 2020 1-16
(2020-05-12); abstract; all figures

A JP 2003239921 A (TAKAGAKI MOKUZAI KOGEI KK), 27 1-16

August 2003 (2003-08-27); abstract; all figures; reference to
text, see the machine translated document

Form PCT/ISA/210 (continuation of second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2023/050245

Continuation of: second sheet
International Patent Classification (IPC)

F16B 5/00 (2006.01)
A47B 47/00 (2006.01)
F16B 5/06 (2006.01)
F16B 12/00 (2006.01)

Form PCT/ISA/210 (extra sheet) (July 2022)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/SE2023/050245
CN 103216505 A 24/07/2013 NONE
SE 1950099 A1 30/07/2020 NONE
us 4411118 A 25/10/1983 AR 225506 A1 31/03/1982
BE 888614 A 17/08/1981
BR 8102577 A 19/01/1982
CA 1156018 A 01/11/1983
CH 640910 A5  31/01/1984
DE 3116263 A1 05/08/1982
DK 152064 C 05/09/1988
DK 186281 A 31/10/1981
ES 250369 U 16/07/1980
FR 2481729 A1 06/11/1981
GB 2074690 A 04/11/1981
IT 1138283 B 17/09/1986
MX 152437 A 15/07/1985
NL 8101788 A 16/11/1981
NO 155551 B 05/01/1987
NO 811389 L 02/11/1981
SE 446892 B 13/10/1986
e SE_ 8102603 L _ 31/10/1981 _
us 20140048177 A1 20/02/2014 NONE
US 10202996 B2  12/02/2019 NONE
GB 2583909 A 18/11/2020 NONE
us 10648498 B2  12/05/2020 CN 107429719 B 09/07/2019
EP 3259483 A1 27/12/2017
SE 1550197 A1 21/08/2016
SE 538638 C2  04/10/2016
us 20180031019 A1 01/02/2018
WO 2016133455 A1 25/08/2016
JP 2003239921 A 27/08/2003 NONE

Form PCT/ISA/210 (patent family annex) (July 2022)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - wo-search-report
	Page 41 - wo-search-report
	Page 42 - wo-search-report
	Page 43 - wo-search-report

