Innovation, Sciences et
Développement économique Canada

Office de la Propriété Intellectuelle du Canada

i+l

CA 3085541 C 2024/04/09

N 3 085 541

12 BREVET CANADIEN
CANADIAN PATENT
13 C

Innovation, Science and
Economic Development Canada

Canadian Intellectual Property Office

(86) Date de dépo6t PCT/PCT Filing Date: 2019/01/08

(87) Date publication PCT/PCT Publication Date: 2019/07/18
(45) Date de délivrance/lssue Date: 2024/04/09

(85) Entrée phase nationale/National Entry: 2020/06/11

(86) N° demande PCT/PCT Application No.: EP 2019/050318
(87) N° publication PCT/PCT Publication No.: 2019/137899
(30) Priorité/Priority: 2018/01/12 (DE10 2018 100 674.8)

(51) CLInt./Int.Cl. £E05D 3/718(2006.01)

(72) Inventeurs/Inventors:
SCHNEIDER, MARK, DE;
SANDER, FELIX, DE

(73) Propriétaire/Owner:
HETTICH-ONI GMBH & CO. KG, DE

(74) Agent: OYEN WIGGS GREEN & MUTALA LLP

(54) Titre : PANNEAU DE MEUBLE MUNI D'UNE CHARNIERE ET MEUBLE MUNI DUDIT PANNEAU DE MEUBLE
(54) Title: FURNITURE BOARD HAVING A HINGE AND FURNITURE ITEM HAVING SUCH A FURNITURE BOARD

(57) Abrégé/Abstract:

g2 86

7% 72707385

/4

The invention relates to a furniture board (1) having an integrated or inserted hinge for guiding a movable furniture part (3), wherein
the furniture board (1) has two side faces, an end face, and an end-face recess (2) for receiving a hinge, wherein the hinge
comprises a basic element (10), a linear guide (80) and a pivot guide (90) hinged thereto, and wherein the linear guide (80) has
forcibly guided movable elements, to which the pivot guide (90) is hinged at a distance from the basic element (10). The furniture
board (1) is distinguished in that the two side faces lie one in a first and one in a second plane, wherein the linear guide (80) and the
hinged connection of the pivot guide (90) to the linear guide (80) lie between the first and the second plane, at least in a closed
state of the hinge. The invention also relates to a furniture item having a furniture board of this type.

C ana dg http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - http:/cipo.ge.ca

OPIC

OPIC - CIPO 191



wO 2019/137899 A1 |0 000 0000000

CA 03085541 2020-06-11

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

~

(19) Weltorganisation fiir geistiges Eigentum )
Internationales Biiro ‘

(43) Internationales Verdffentlichungsdatum 9 (10) Internationale Veriffentlichungsnummer
18. Juli 2019 (18.07.2019) WO 2019/137899 A1
WIRPO I PCT
(51) Internationale Patentklassifikation: (72) Erfinder: SCHNEIDER, Mark; Kreuzberger Str. 35,
E05D 3/18 (2006.01) 32457 Porta Westfalica (DE). SANDER, Felix; Kirchbree-

9, 32278 Kirchl E).
(21) Internationales Aktenzeichen:  PCT/EP2019/050318 de9, irchlengem (DE)

(74) Anwalt: KLEINE, Hubertus et al.; Am Zwinger 2, 33602

(22) Internationales Anmeldedatum: Biclefeld (DE).

08. Januar 2019 (08.01.2019)
(81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
jede verfiighare nationale Schutzrechtsart): AE, AG, AL,
(26) Veroffentlichungssprache: Deutsch AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
102018 100 674.8 HN, HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN,

12. Januar 2018 (12.01.2018)  DE KP,KR,KW.KZ. LA, LC, LK. LR, LS. LU, LY. MA, MD,

(71) Anmelder: HETTICH-ONI GMBH & CO. KG ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
[DE/DE]; Industriestr. 11-13, 32602 Vlotho (DE). NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,

SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,

TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(25) Einreichungssprache: Deutsch

(30) Angaben zur Prioritiit:

(54) Title: FURNITURE BOARD HAVING A HINGE, AND FURNITURE ITEM HAVING SUCH A FURNITURE BOARD
(54) Bezeichnung: MOBELPLATTE MIT EINEM SCHARNIER UND MOBEL MIT EINER DERARTIGEN MOBELPLATTE

Fig. 2

1?17 1

I

) v I
.15

e e e S e e \.'

g2 86 75 72707385

(57) Abstract: The invention relates to a furniture board (1) having an integrated or inserted hinge for guiding a movable furniture
part (3), wherein the furniture board (1) has two side faces, an end face, and an end-face recess (2) for receiving a hinge, wherein the
hinge comprises a basic element (10), a linear guide (80) and a pivot guide (90) hinged thereto, and wherein the linear guide (80) has
forcibly guided movable elements, to which the pivot guide (90) is hinged at a distance from the basic element (10). The furniture board
(1) is distinguished in that the two side faces lie one in a first and one in a second plane, wherein the linear guide (80) and the hinged
connection of the pivot guide (90) to the linear guide (80) lie between the first and the second plane, at least in a closed state of the
hinge. The invention also relates to a furniture item having a furniture board of this type.
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(57) Zusammenfassung: Die Erfindung betrifft eine Mébelplatte (1) mit einem integrierten oder eingesetzten Scharnier zur Fiihrung
eines bewegbaren Mobelteils (3), wobei die Mobelplatte (1) zwei Seitenflédchen, eine Stirnseite und eine stirnseitige Ausnehmung (2)
zur Aufnahme eines Schamiers aufweist, wobei das Scharnier ein Grundelement (10), eine Linearfithrung (80) und eine an dieser an-
gelenkte Schwenkfithrung (90) umfasst und wobei die Linearfithrung (80) zwangsgefiihrte bewegliche Elemente aufweist, an denen die
Schwenkfithrung (90) beabstandet zum Grundelement (10) angelenkt ist. Die Mébelplatte (1) zeichnet sich dadurch aus, dass die beiden
Seitenfldchen in einer ersten bzw. einer zweiten Ebene liegen, wobei die Linearfithrung (80) und die Anlenkung der Schwenkfiithrung
(90) an der Linearfithrung (80) zumindest in einem Schliefzustand des Schariers zwischen der ersten und der zweiten Ebene liegen.
Die Erfindung betrifft weiterhin ein Mobel mit einer derartigen Mébelplatte.



Furniture board having a hinge and furniture item having such a furniture board

The invention relates to a furniture board with an integrated or inserted hinge for guiding
a movable furniture part, in particular a door. The furniture board has two side faces, an
end face and an end-face recess for receiving the hinge, wherein the hinge comprises a
basic element, a linear guide and a pivot guide, and wherein the linear guide is hinged
at a distance from the basic element. The invention further relates to an item of furniture
having at least one furniture board with such an integrated or inserted hinge.

Furniture, for example kitchen furniture or living room furniture such as base or wall
units, often have a furniture body open to the front, which can be closed by at least one
door that is guided by hinges and can be pivoted around a vertical axis. The hinges are
designed in such a way that the door performs a combined lifting and pivoting
movement, which allows the door to be opened even if the furniture body is directly
adjacent to another body which is also equipped with a front door or drawer front or
other panel.

Usually the hinges are placed on an inner side wall of the furniture body. The door in
turn is either connected to the hinge by a mounting plate or a so-called hinge cup is
provided, which is fully or partially recessed into the door.

The combined lifting and pivoting movement of the door is achieved with the above-
mentioned mounted hinges by means of a lever mechanism, wherein a 4-oint lever
mechanism is often used or, for larger desired opening angles, also a 7-joint lever
mechanism.

From the printed publication DE 20 2015 100 934 U1 a hinge for a door is known, which
has a linear guide and a pivot guide connected to it. The linear guide is arranged in a
housing that can be inserted or integrated into a side panel of the furniture body. The
linear guide displaces guide levers that are angled in a front area adjacent to the front of
the side panel and project inwards into the body. At the end of these angled guide
levers there are hinge axes to which levers of a pivot guide are hinged. When the hinge
is closed, these levers dip into a hinge cup which is recessed into the furniture door.

Because the linear guide is integrated into the side panel, the hinge takes up less space
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inside the furniture body. However, parts of the hinge, here the angled guide levers of
the linear guide when the hinge is closed, still protrude into the body. Accordingly, the
side wall of the body has openings for the guide levers on its inside. This hinders the
free design of the interior of the furniture.

From the publication DE 200 23 445 U1 a so-called milled hinge for a door is known,
which has a linear guide and a pivot guide connected to it. Here the linear guide is
formed by the housing so that the linear guide has no other moving parts. The hinge
can be inserted into a recess in a side wall of a furniture body, with the recess facing the
inside of the body. The pivot guide has two crossed levers, one of which is pivotably
hinged directly to the housing and the other is connected to the housing via the linear
guide. Also with this hinge, the levers of the pivot guide exit the side wall through the
opening of the recess on the inner side surface. This in turn hinders the free design of
the interior of the furniture.

It is an object of the present invention to create a furniture board for a furniture body or
an item of furniture with an inserted or integrated hinge, allowing free design of the
interior and preventing impacts on adjacent furniture fronts. It is a further object to
specify an item of furniture having at least one hinge and the advantages mentioned.

A furniture board according to the invention is characterized in that the linear guide and
the hinged connection of the pivot guide to the linear guide lie between a first and a
second plane at least in a closed state of the hinge. The planes are defined by the two
side surfaces of the furniture board as the planes in which the side surfaces of the
furniture board (which are generally aligned parallel and spaced apart) are located. In
other words, a projection of the hinged connection of the pivot guide is at least in the
closed state and preferably over the entire range of movement of the hinge on the
surface of the front side.

In the furniture board according to the invention, the combined lifting and pivoting
movement of the connected movable furniture part, in particular a furniture door, is also
achieved by a combination of linear guide and pivot guide. However, by moving the
coupling between the pivot guide and the linear guide in front of the end face of the
furniture board, it is achieved that the inner surface of the furniture board does not have
to be interrupted by laterally protruding guide levers. Hinge points or hinge axes, at
which the pivot guide is coupled to the linear guide, can be located inside the furniture
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board itself or also in an extension of the furniture board in front of the front face of the
furniture board, for example, if a hinge cup is inserted, in which the hinge axes are then
arranged. It is preferable for the two guides to be (permanently) coupled to each other in
their sequence of movement, for example, to ensure that the pivoting movement during
an opening process of the hinge does not begin until the linear guide has moved the
hinge points of the pivot guide out of the furniture board to such an extent that pivoting
can take place without collision. When the hinge is closed, this movement sequence
should preferably be carried out in reverse order.

In advantageous embodiments of the furniture board, the linear guide has at least one
movable slide and/or an adjusting mechanism that generates a lifting movement by
means of pivoting levers. The linear guide can therefore be implemented in various
ways, for example by means of the at least one movable slide, which is preferably
guided within the basic element and which can be moved in a direction that is preferably
perpendicular to the front side of the furniture board. In the second mentioned
embodiment, a linear movement is realized in the form of a lifting movement by means
of pivoting levers, wherein the levers are coupled together, for example in the manner of
a lever hoist or scissor lift. A lever hoist may, for example, have four levers coupled by
means of gear teeth, with hinge axes passing through two of the levers. Preferably, the
coupled levers perform mirror-inverted synchronous pivoting movements in pairs.

In the context of the application, a linear guide is understood to be a guiding mechanism
in which at least one element performs a guided linear movement. The fact that, in order
to achieve the linear movement of that element, other elements perform pivoting or
other movements does not deprive such a guide of the character of a linear guide
according to the application.

In a preferred embodiment of the linear guide with displaceable slides, the linear guide
comprises a first and a second slide, wherein the first slide is guided in a basic element
of the hinge and the second slide is guided relative to the first slide. One of the
displaceable hinge axes can be arranged on each of the slides, wherein the hinge axes
form the joints of the pivot guide. In particular, if the two slides are coupled by a
transmission gear unit with respect to their linear movement, the pivoting movement can
be coupled to the linear movement in a mechanically simple and solid manner.

The transmission gear unit may, for example, comprise two coupled gearwheels or
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friction wheels mounted on a common axis of rotation on one of the slides, wherein a
first of the gearwheels or friction wheels engages in a rack or runs on a running surface
formed or arranged on the basic element, and a second of the gearwheels or friction
wheels engages in a rack or runs on a running surface formed or arranged on the other
slide. Such a transmission gear unit can be built up compactly and can therefore be
easily integrated into a narrow basic element designed for installation in the furniture
board.

Preferably, the linear guide has a slotted link guide for permanent coupling (also called
positive coupling) with the pivot guide, wherein the slotted link guide comprises a control
track, which can be designed as a cam guide or as a toothing.

In another advantageous embodiment of the furniture board, the pivot guide has at least
two spaced apart hinge axes that form the connection to the linear guide. Alternatively,
a pivot gear with a toothing at the pivot guide can be provided, wherein a coupling with
the linear guide can be implemented via the pivot gear. The pivot guide can, for
example, be designed as a 4-joint lever mechanism or comprise such a mechanism.
The 4-joint lever mechanism can, for example, have a control lever which is designed
as a two-sided lever and which engages in a slotted link guide formed on the sliding
guide for permanent guidance.

In one embodiment, the pivot guide is formed in such a way that U-shaped bracket is
guided through the hinge axes, around which a hinge cup is rotatably mounted. The
pivot guide and the linear guide can be permanently coupled with respect to their
movements by intermeshing gearwheels, in particular bevel gearwheels.

In a further advantageous embodiment of the furniture board, the hinge has a damping
device for damping the closing and/or opening movement, wherein the damping device
is designed as a linear damper or rotation damper. The damping device enables
comfortable and material-friendly handling of a furniture item with the movable furniture
part guided by the hinge of the furniture board. In order to achieve a smooth and easy
movement of the furniture part, the damping device is preferably coupled at least
temporarily to an element of the linear guide or the pivot guide.

Preferably, a (retracting) spring is also provided at the hinge, which acts on the linear
guide and/or the coupled pivot guide in such a way that it generates a closing torque
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against the damping device in an effective range between the closed position and an
open position of the hinge. In this way a safe closing of the hinge or the movable
furniture part is achieved without a user having to move the furniture part manually until
the final closing position. The effective range is preferably between 0° and 45°.

The preferred damping device is a linear damper and has a cylinder, a piston rod and a
system for changing the flow cross-section, through which the piston rod exerts a
damping force in one direction of movement, for example, and exerts almost no
damping force in the other direction of movement. In a linear damper, a damping effect
is usually produced in such a way that a viscous medium flows through a constriction
during a movement of the piston rod in the cylinder. The system for changing the flow
cross-section allows the damping effect to be made specifically dependent on the
direction of movement of the piston rod and/or its relative position in the cylinder in
order to achieve optimum damping over the entire desired range. The damping device
can be spring-actuated to such an extent that the piston rod extends automatically,
wherein the spring force is smaller than the force of a (retracting) spring.

In a further advantageous embodiment of the furniture board, the hinge has an adjusting
device for positioning the movable furniture part in at least one spatial direction, wherein
the adjusting device has a worm, an eccentric or a screw element. In this way, a guided
furniture part can be easily aligned in its position relative to the body in order, for
example, to achieve a high-quality appearance with, for example, uniform gap
dimensions despite manufacturing tolerances. The adjustment device is preferably
suitable for adjustment in several spatial directions in order to be able to optimally adjust
gap dimensions in all directions.

In another advantageous embodiment, the furniture board has a material thickness of
less than 25 mm (millimeters), preferably less than 21 mm. In particular, the basic
element of the hinge has a thickness of less than 18 mm, preferably less than 16 mm.
The hinge can thus be inserted into a furniture board with normal material thickness and
usual proportions.

A furniture item according to the invention having at least one movable furniture part is
characterized by a furniture board described above, which comprises an inserted or
integrated hinge for guiding the movable furniture part. This results in the advantages
mentioned in connection with the furniture board.
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In an advantageous further development, the furniture board forms a vertical side wall
and the guided movable furniture part is a door. If the movable furniture part is arranged
next to another movable furniture part or next to a wall, it may preferably be provided
that in the open state one end face of the movable furniture part covers at least part of
the end face of the furniture board and/or a front face of an adjacent further movable

furniture part.

The invention is explained in more detail below by means of embodiment examples by
reference to the figures, wherein:

Figs. 1-3
Figs. 4, 5

Fig. 6a

Figs. 6b, 6¢
Figs. 7a, 7b
Figs. 8a, 8b
Figs. 9a, 9b
Figs. 10a, 10b
Fig. 11

each show a sectional view through a corner area of a furniture body
with a hinge integrated in a side wall and a furniture door guided
thereby in different opening positions of the furniture door;

each show a detail of the hinge of Figs. 1-3 in a detail enlargement;

shows an isometric general view of another hinge for a furniture board
in accordance with the application;

show two different views of a part of the hinge as shown in Fig. 6a;

each show an isometric exploded view of the hinge according to Fig. 6a
in different directions of view;

show two different isometric views of the hinge as shown in Fig. 6a,
each with part of the basic element removed,;

show two different isometric views of the hinge as shown in Fig. 6a,
wherein one part of the basic element and one part of the hinge cup are
removed;

each show one side view of the hinge as shown in Fig. 6a in different
opening positions; and

shows a side view of a modification of the hinge as shown in Fig. 6a
with the basic element partially opened; and
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Figs. 12a, 12b each show a side view of a further modification of the hinge as shown in
Fig. 6a with partially opened (Fig. 7a) and completely removed (Fig. 7b)
basic element.

Figs. 1-5 shows a first embodiment example of a furniture board with inserted or
integrated hinge in accordance with the application. Figs. 6a-12b show a second hinge
that can be used in a furniture board according to the application in a similar way to
Figs. 1-3.

In all figures, identical reference numerals indicate identical or similarly acting elements.
For reasons of clarity, not every element in all figures is marked with a reference
numeral.

In the description, terms such as above, below, left, right refer exclusively to the
exemplary representation chosen in the respective figures. The terms front and back
usually refer to an orientation of the furniture body, with the front side indicating the
open side of the furniture body that is usually facing the user.

Figs. 1-3 shows a sectional view through a corner area of a furniture body with an
integrated hinge. The furniture body has a side wall formed by a furniture board 1. To
the front (in the figures to the left), the furniture board 1 and thus the side wall has a
recess 2 at the front in which the hinge is inserted or integrated. The hinge serves to
guide a movable furniture part 3, which in a closed position closes the furniture body
open to the front. In the example shown, the movable furniture part 3 is a furniture door.
In the following, the term furniture door 3 will also be used synonymously.

Furthermore, the figures show a furniture front 4 of a neighboring furniture body which is
otherwise not shown in further detail. Furniture front 4 can, for example, also be formed
by another furniture door, but also by a fixed front panel or a front panel mounted on a
drawer.

Fig. 1 shows the furniture door 3 and thus the hinge in a closed position (hereinafter

also referred to as the closed position). Fig. 2 shows a partially open position of furniture
door 3 or the hinge with an opening angle of approximately 45 degrees. Finally, Fig. 3

Date Recue/Date Received 2023-04-27



shows a fully open position in which furniture door 3 or the hinge in this example has an
opening angle of approximately 110 degrees. The comparison of the three figures
shows that the furniture door 3 performs a combined lifting and pivoting movement by
which the furniture door 3 is pivoted in front of the furniture front 4 in the partially open
or fully open position.

The side wall is formed from the furniture board 1 according to the application, in which
the hinge shown is inserted or integrated. Furniture board 1 can have several of the
hinges shown in an alignment along the front side of the side wall, so that the mounted
furniture door 3 is guided by two or three of the hinges shown, for example. In the
furniture board 1, recess 2 is provided to accommodate the hinge from the end face.
This can be done subsequently by means of a corresponding milled recess, but it is also
conceivable that the furniture board 1 is already manufactured with the inserted hinge
by forming it from a core and two cover panels, wherein the core has the corresponding
recess in the area shown and the core together with the hinge or hinges is connected to
the cover panels, for example by gluing.

The hinge with a basic element 10 is inserted into the end-face recess 2, wherein the
basic element 10 is connected to the furniture board 1, in this case the side wall. This
connection can be made, for example, by gluing and/or screwing, in particular through
the end-face recess 2 into the core located behind the hinge. Furthermore, a quick-
fastening system can be provided for the connection, for example with a snap-in or clip-
in mechanism.

The basic element 10 of the hinge is formed in an essentially cuboid manner and open
at least to the front side, so that components of the hinge can protrude through this
opening and the opening of the end-face recess 2 of the side wall. A linear guide 80 is
arranged in the basic element 10, which is coupled with a pivot guide 90, which in turn
is attached to a mounting element 20, to which the movable furniture part 3, in this case
the furniture door, is mounted.

In the present embodiment example, the linear guide 80 has two movable slides,
specifically an outer slide 81, which is displaceably guided in the basic element 10, and
an inner slide 85, which is movable relative to the outer slide 81 and is displaceably
guided in this outer slide 81. The outer slide 81 and the inner slide 85 can, for example,
each be formed as a U-shaped element, for example from stamped and embossed
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sheet metal. The two slides 81 ,85 are arranged nested within each other so that the
outer slide 81 slides for guidance along surfaces of the basic element 10 and the inner
slide 85 slides for guidance along surfaces of the outer slide 81. The movement takes
place in horizontal direction, i.e. in the plane of the sheets of the figures shown. With
respect to the furniture body, the linear guide 80 moves forward or backward. To make
it easier to see the contours of the inner slide 85, its boundary lines are not drawn as
hidden lines.

In the embodiment example shown, the movement of the two slides 81,85 is
permanently coupled by a transmission gear unit. This is achieved with the aid of two
gearwheels, a first gearwheel 88 and a second gearwheel 89 which is connected to it in
a rotationally fixed manner. Both gearwheels are rotatably supported by means of a
common pivot bearing 87, wherein the pivot bearing 87 is formed on the inner slide 85.
The first gearwheel 88 has a larger diameter and engages in a toothing (rack) formed
on the corresponding inner side of the basic element 10. The second gearwheel 89
meshes with a toothing, here formed by a rack 84, which is formed on the outer slide
81. The coupling of the two slides 81, 85 is shown again in detail in Fig. 4 in an enlarged
sectional view. It should be noted that the diameter ratio of the first and second
gearwheel 88, 89 in the figures shown is schematic and purely exemplary and does not
quantitatively reflect the transmission ratio.

The permanent coupling of the slides 81, 85 can be clearly seen in the comparison of
Fig. 1-3 at the different opening states of the hinge. When the linear guide moves
forward to open the end-face recess 2, the inner slide 85 covers a greater distance
relative to the basic element 10 than the inner slide 81.

In the respective front area of the outer or inner slide 81, 85, hinge axes 82, 86 are
arranged, to which levers of the pivot guide 90 are connected. Specifically, a support
lever 91 is pivotally connected to the hinge axis 82 of the outer slide 81 and a control
lever 93 is connected to the hinge axis 86 of the inner slide 85.

Both levers are pivotably hinged at a free end with hinge points 24, 25 to the mounting
element 20. In the embodiment example shown, the mounting element 20 is a mounting
plate not visible here and has a lug projecting vertically from it, wherein the hinge points
24, 25 are arranged on this projecting lug. The two levers, the control lever 93 and the
support lever 91, together with the respective hinge axes 82, 86 or the hinge points 24,
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25 form a 4-joint hinge, with which a pivoting movement of the furniture door 3 is
possible.

In the closed position of the hinge, shown in Fig. 1, the linear guide 80 is retracted as far
as possible into the basic element 10. The control lever 93 and support lever 91 are
also completely retracted into the end-face recess 2 of the furniture board 1 and also
essentially completely into the basic element 10. Both levers are aligned almost parallel
to each other and extend essentially in the direction of the furniture board 1. The lug of
the mounting element 20 is also positioned within the end-face recess 2, so that the
hinge points 24, 25 are also located in the area of the furniture board 1. In order to
provide more space for the lug of mounting element 20 at this point, the basic element
10 of the hinge is not guided to the edge of the end-face recess 2. In alternative
embodiments, however, this would also be conceivable. It is also possible that the side
wall has a recess on the side wall so that the movable hinge parts can also use this
space, wherein the movable hinge parts do not protrude into the furniture when closed.

When furniture door 3 is opened, for example to the position shown in Fig. 2, on the one
hand the linear guide 80 moves forward within the furniture board 1 and thus the side
wall, and on the other hand the levers 91, 93 pivot relative to the linear guide and also
relative to the mounting element. The movement of the linear guide 80, specifically the
outer slide 81 and the inner slide 85, is coupled with the pivoting of the levers 91, 93.
This is achieved in that one of the levers, in this case the control lever 93, is designed
as a two-sided lever and protrudes with a control lever arm 92 beyond the hinge axis
86. The control lever 93 is formed in a slightly cranked manner. At the free end of the
control lever arm 92 there is a pin which is guided in a slot-like slotted link guide 83
which is formed on the outer slide 81.

The opening movement of furniture door 3 causes a linear movement of linear guide 80
due to the interaction of control lever 93 or control lever arm 92 in the slotted link guide
83. The coupling of the movement of the outer slide and the inner slide 81, 85 in turn
causes the pivoting dynamics of the pivot guide 90, so that overall the illustrated
movement sequence of furniture door 3 is forced. The final state of the opening
movement is shown in Fig. 3. In this state, the linear guide 80 is extended to the
maximum, whereby the hinge axes 82, 86 are pushed out to the front side of the
furniture board 1. However, they are still in the plane of the furniture board 1, i.e. ina
projection onto the front of the furniture body, the hinge axes 82, 86 are located in the
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area of the front side of the furniture board 1 and thus also the side wall. When furniture
door 3 is closed, the pivoting and sliding movement runs backwards again accordingly
until the state shown in Fig. 1 is reached.

The coupling of the linear and the pivoting movement by the slotted link guide 83 is
shown in Fig. 5, enlarged once again. For the sake of clarity, Fig. 5 does not show
elements of the self-closing and damping function described below.

To achieve end position damping, a damping device 70 is also provided. In the example
shown, the damping device 70 is designed as a linear damper with a cylinder 72 and a
piston with piston rod 73 moving in this cylinder. In the embodiment example shown, the
linear damper engages between the outer slide 81 and the inner slide 85 and thus
dampens, at least in sections, a movement of the two slides 81,85 relative to each
other. The damping device 70 can, for example, be designed in such a way that
damping of the movement of the two slides 81, 85 towards each other takes place when
the hinge moves in the direction of the closed end position (Fig. 1). In this way a closing
damping is achieved.

In addition, a self-closing function is provided, which in the present case is realized by
means of a spring 75, realized here as a spiral spring. The spring is arranged on the
outer slide 81. One of two spring arms, which are sprung against each other, is
supported by a pin which is inserted in the outer slide 81. The second of the mentioned
spring arms acts on the control lever arm 93. In this way, self-closing in the closed
position is achieved.

The figures described below show further examples of a furniture hinge suitable for
integration into a furniture board in accordance with the application, for example
furniture board 1 shown in the first embodiment example in Figs. 1 to 5.

Fig. 6a first shows an isometric view of another example of a furniture hinge in an
assembled state in a central open position. Central opening position means that a
furniture part guided by the furniture hinge, in particular a furniture door, is in an angular
range between a closed state, in which the door rests with its free edge against the
furniture body, and an open position, in which the door has an opening angle of e.g. 90°
compared to the closed position.
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The furniture hinge has a basic element 10, which is connected to a mounting element
20 via a lever mechanism. A furniture door, for example, is mounted on the mounting
element 20. The mounting element 20 is designed as a hinge cup and is therefore also
referred to as hinge cup 20 in the following. The lever mechanism comprises two levers
40 linked to the hinge cup 20 and two further levers 30 linked to the basic element 10.

The basic element 10 is approximately cuboid or case-shaped and has two parallel side
panels 11, which are connected at their side edges by rounded transverse sides 13. In
the installation position of the furniture hinge, these transverse sides 13 are at the top
and bottom respectively. In the installation position to the front (in Fig. 6a to the right)
the basic element 10 is open, whereas to the rear (not visible in Fig. 6a) a rear side 14
preferably closes the basic element 1. This rear side 14 is clearly visible, for example, in
Figs. 7a and 7b, which show isometric exploded drawings of the furniture hinge.

The case-shaped basic element 10 provides a cavity 15 in which a part of the hinge
mechanism explained below is located. The side panels 11 are preferably only spaced
apart so far that the basic element 10 can be inserted into a pocket-shaped recess at
the front of a furniture board, which forms, for example, a side wall of a furniture body.
The pocket, which is preferably milled in from the end face, has a shape that
corresponds to the outer contours of the basic element 1 due to the tool. This basic
element 10 can thus be inserted flush on all sides and thus well anchored in the side
panel of the furniture body and can be glued and/or fastened there, for example, with
the aid of screws which are screwed through the rear side 14 into the material of the
side panel of the furniture body. The basic element 10 can, for example, be made of
appropriately punched sheet metal in rolled form. In a further embodiment, the basic
element 10 can have fastening webs which are suitable for fastening the basic element
10 at the front side by means of screws or other fastening systems. For example, a
snap-on fastening, e.g. clipping in, can also be implemented.

In both side panels 11 of the basic element 10, holes 12 are arranged in the front middle
area, which accommodate a bearing bolt (not shown here) and thus serve as bearing
points. The bearing bolts pass through the two further levers 30, which are thus
mounted in the basic element 10 so that they can be rotated about a horizontal axis (in
the installation position of the furniture hinge).

The further levers 30 are clearly visible in Figs. 7a and 7b. They each comprise a lever
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arm 31, which has a hinge hole 32 at one free end. At the opposite end, a gearwheel 33
is non-rotatably coupled to the lever arm 31. In the embodiment example shown, the
lever 31 is formed in a slightly offset manner and enlarged like a plate at its free end.
The gearwheel 33 is mounted on this plate. It should be noted that in alternative
embodiments, a toothing provided by the gearwheel 33 can also be formed integrally
with the lever arm 31. Another hinge hole 34 extends centrally through the gearwheel
33.

With these additional hinge holes 34, the further levers 30 are pivoted on the bearing
bolts, which are guided by the side panels 11. The distance between the holes 12 in the
side panels 11 is selected so that the two gearwheels 33 of the further levers engage in
each other, whereby the further levers 30 perform a coordinated pivoting movement
mirror-inverted to a central axis of the basic element 10. The pivoting movement of the
further levers 30 is rotated by 90° to the rotary movement of the furniture door 3, so that
a scissor lift is created here. The pivoting movement of the further levers 30 is
responsible for the linear movement and thus the further levers 30 form part of the linear
guide 80 (see Figs. 9a, 9b).

The free ends of the further levers 30 are coupled in the other hinge holes 32 with
comparable free ends of the levers 40. These levers 40 are supported at their
respective further ends in the hinge cup 20.

The arrangement and bearing of the levers 40 in the hinge cup 20 can be clearly seen
in Figs. 1b and 1c, which show an isometric view or a top view of the hinge cup 20 with
inserted levers 40 separately from the basic element 10 and the further levers 30. The
hinge cup 20 has a base 21 and an edge 22 and is inserted in the known manner into a
cup hole of the furniture door to be guided. It can be glued there or fastening elements
can be formed along the edge 22, with which a clamping, latching, screwing and/or
bracing of the hinge cup 20 in the cup hole takes place.

The design of lever 40 is again clearly visible in Figs. 7a and 7b. They are similar in
design to the further levers 30 and have a lever arm 41 with a hinge hole 42 at one end
and a toothing at the opposite end. The toothing here is formed by a fitted bevel
gearwheel 43. A further hinge hole 44 leads again centrally through the bevel gearwheel
43.
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In the hinge cup 20, the two levers 40 are rotatably mounted by placing them with their
other hinge holes on leg 62 of a bearing bracket 60. The bearing bracket 60, in turn, is
fixed in the hinge cup 20 with a base 61 so that it can pivot around said base 61. For
this purpose, a bracket attachment 23 is formed at a point on edge 22, into which the
bearing bracket 60 is inserted. The two legs 62 of the bearing bracket 60 thus form
pivotable axes around which the levers 40 can be pivoted. When the furniture hinge is in
the closed position, the alignment of the legs 62 and thus of the bearing or pivot axes of
the levers 40 is parallel to the base 21 of the hinge cup. A pivot guide 90 is formed by
the pivotable bearing of the bearing bracket 60 in the hinge cup 20 (see Figs. 9a, 9b).

In the embodiment example shown, the hinge cup 20 is formed from a metal sheet in a
punching and bending process. The bracket attachment 23 can be easily punched out
of the edge 22 and turned inwards. The hinge cup 20 is thus formed in one piece
including the bracket attachment 23. In alternative embodiments, the hinge cup 20 can
also be made of plastic in an injection molding process, preferably also in one piece.

The hinge cup 20 has a toothing 51 in the area of the bracket attachment 23, which is in
engagement with the bevel gearwheels 43 of both second levers 40. In the embodiment
example shown, toothing 51 is provided by a tooth insert 50, which in turn is clearly
visible in Figs. 7a and 7b. The toothing 51 has two sections of a bevel gearwheel facing
away from each other as well as an adjoining insertion lug 52 which is inserted into a
corresponding recess in the area of the bracket attachment 23 and fixes the tooth insert
50 to the hinge cup 20. In one embodiment example of the hinge cup 20, in which this is
manufactured as an injection molded part, the toothing 51 can also be formed directly
on the hinge cup 20.

The two levers 40 are coupled to each other via the toothing 51 of the tooth insert 50 in
such a way that, similar to the further levers 30, they can only perform synchronous
pivoting movements in mirror image with respect to a vertical center plane. During this
pivoting movement, the bevel gearwheels 43 roll on toothing 51, causing the hinge cup
20 to pivot about the base 61 of the bearing bracket 60 relative to the plane in which the
levers 40 are located.

In the assembled state of the furniture hinge, the free ends of the further levers 30 and

levers 40, which are opposite the respective toothing, are connected in pairs. For this
purpose, bearing bolts or rivets pass through the hinge hole 32 and 42 respectively. The
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further levers 30 and the levers 40 jointly form the linear guide 80.

The motion sequence of the furniture hinge is explained in more detail below using Figs.
8a, 8b, 9a, 9b, 10a and 10b.

Figs. 8a and 8b show the assembled furniture hinge in two isometric representations
from different viewing directions. For a better overview, only one half of the basic
element 10 is shown.

In Figs. 8a and 8b, the furniture hinge is initially shown in the closed state, i.e. with the
furniture door adjacent. In this state the hinge cup 20 lies with its edge 22 against the
basic element 10. The further levers 30 are completely pivoted into the cavity 15 of the
basic element.

Fig. 9a also shows the closed state of the furniture hinge, wherein in this illustration the
hinge cup 20 is also shown halved.

Opening the furniture door, i.e. pivoting the hinge cup 20, causes the toothing 51 of the
hinge cup 20 to roll off on the bevel gearwheels 43, whereupon the levers 40 pivot
towards each other from the position shown in Fig. 9a. By connecting the further levers
30 to the levers 40, this pivoting of the levers 40 towards each other is accompanied by
a synchronous pivoting of the further levers 30 towards each other. This in turn
kinematically causes an extension and thus a linear guide 80 of the lever mechanism,
wherein the bearing bracket 60 and thus the hinge cup 20 moves linearly away from the
basic element 10.

Fig. 9b shows the opening state of the furniture hinge, for example with an opening
angle of 90° compared to the closed position. In this state, the further interconnected
levers 30 and the lever 40 form a stretched arrangement in pairs, correspondingly the
hinge cup 20 and the furniture door it holds are moved linearly from the side panel of
the body towards the room.

The furniture hinge shown therefore performs a combined pivoting movement through
the pivot guide 90 of the hinge cup 20 with a linear movement through the linear guide
80. The linear movement moves the corresponding furniture door so that its side edge
moves in front of a front side of an adjacent furniture door when viewed from the user's
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direction, so that the two doors do not collide when opened. As in the first example
shown in Figs. 1 to 5, the hinge axes of the linear guide - the legs 62 of bracket 60 -
move so that they move over the entire range of movement between the planes defined
by the side faces of the furniture board. The pivot axis of the pivot guide 90, the base 61
of the bracket 60, is located in front of the front face of the furniture board over the
entire range of movement of the hinge, or in other words, the projection of the pivot axis
is located on the surface of the front face in any opening state of the hinge.

Figs. 10a and 10b show the furniture hinge in a side view with a view of the transverse
sides 13 of the basic element 10. Fig. 10a shows the open position of the furniture hinge
and Fig. 10b shows a slightly closed position in which the hinge cup 20 is tilted and
minimally retracted.

As a result of the lever kinematics, linear and pivoting movements of the cup 20 are
coupled, but not linear to each other. Starting from the open position, in which the lever
mechanism is stretched, a pivoting movement of the hinge cup 20 initially leads to a
small linear movement. As the cup approaches the closed position, the linear movement
becomes increasingly larger in relation to a change in angle. This results in an
approximately sinusoidal functional relationship. This is advantageous because,
conversely, starting from the closed position, an initially smaller pivoting movement of
the hinge cup 20 already leads to a significant extension of the furniture door, so that
with the continued pivoting movement of the hinge cup 20 the furniture door is already
extended far enough so that it does not collide with the adjacent furniture door.

In the embodiment example shown, both the levers 40 and the further levers 30 are
coupled to each other by the toothings in such a way that they perform the same
pivoting movements in mirror image in each case. The mirror-inverted pivoting
movement that the levers 30, 40 carry out relative to the linear guide 80 can also be
implemented in principle if only the two levers 40 are coupled together by their toothing,
in the example the bevel gearwheels 43. However, the coupling of both pairs of levers
results in a more loadable guide.

Figs. 11 and 12a, b show two further embodiment examples of a furniture hinge

according to the application in side view. Identical reference numerals indicate in these
figures the same or similarly acting elements as in the previous figures.
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In its basic construction the hinges shown in Figs. 11 and 12a, b correspond to the
example shown in Figs. 6a to 10b. Explicit reference is hereby made to the
corresponding description.

The hinges shown in Figs. 11 and 12a, b each represent a further development of the
hinge of the previous example. Specifically, the hinge of the previous example is
supplemented by a damping and/or self-closing function.

In the example in Fig. 11, a damping device 70 is provided for this purpose, which is
designed as a rotational damper. The damping device 70 has a circumferential gear rim
71 which engages in the gearwheel 33 of one of the further levers 30. When the hinge is
pivoted out, the further lever 30 pivots, whereby the (rotational) damper is rotated and
dampens the pivoting movement. The damper can be designed in such a way that only
certain sections of the rotational movement are damped, so that the hinge is damped
when approaching the closed and/or fully open end position. Furthermore, the damper
can be combined with a spring, for example a spiral spring, so that the further lever 30
is preloaded in a pivoting direction, for example in the direction of the closed end
position of the hinge cup 20. A combined self-closing and damping function can thus be
implemented.

Since the movement of both further levers 30 is coupled in the furniture hinge shown, it
is basically sufficient to provide such a damping device 70 which acts on the gearwheel
33 of the further lever 30. However, it would also be possible to provide two such
damping devices 70 to amplify the damping forces.

Figs. 12a and 12b show a further embodiment example with a damping device 70. In
the example of Fig. 12a, similar to the example of Fig. 11, only half of the basic element
10 is shown, whereas in the embodiment example of Fig. 12b it is completely removed
to give an insight into the inner structure of the hinge.

In contrast to the embodiment example in Fig. 11, here the damping device 70 is formed
by a linear damper comprising a cylinder 72 with a piston and a piston rod 73. At the
end of the piston rod a clevis 74 is arranged, with which the piston rod 73 is coupled to
the lever mechanism of the hinge. The cylinder 72 of the damping device 70 is pivotably
mounted on the basic element 10, for example by means of a bolt or rivet passing
through the side panels 11 of the basic element 10.
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In the example shown, the clevis 74 engages at the connection of lever arms 31 and 41
of the further lever 30 or lever 40 and thus dampens a pivoting movement of these lever
arms 31,41. In alternative embodiments, other points of engagement of clevis 74 at
lever arm 31 are conceivable. The damping device 70 dampens a pivoting movement of
the further lever 30 when the hinge approaches the closed end position.

The embodiment example of Figs. 12a and 12b also includes a self-retracting function
which, unlike the example in Fig. 11, is not integrated in the damping device 70 but in
the further levers 30. In this example, both further levers 30 are provided with a
retracting spring. However, it would also be conceivable to allow a retracting spring to
act only on one of the further levers 30. The springs themselves cannot be seen in Figs.
12a, 12b, they are arranged, for example, as spiral springs below the gearwheels 33.
The ends of the springs, which are supported on the basic element 10, are shown as
lugs 35 in the figures. A retaining clip 16, which is attached to one or both side panels
11, fixes the lugs 35 in the position shown. It is also possible to form the retaining clip
16 in a spring-loaded manner so that it forms a draw-in spring which acts on the two
further levers 30 by pressing the ends of the two further levers 30 towards each other.

In this example too, two damping devices 70 can be provided to achieve greater

damping forces, which then act independently of each other on one of the further levers
30.
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List of reference numerals

B WN

20
21
22
23
24
25

30
31
32
33
34
35

40
41
42
43
44

50
51
52

60

Furniture board

End-face recess

Movable furniture part (furniture door)
Furniture front

Basic element

Side panel

Bore (bearing position)
Transverse side

Rear side

Cavity

Retaining clip (spring)

Mounting element (hinge cup)
Base

Edge

Bracket attachment

Hinge point

Hinge point

Further lever
Lever arm
Hinge hole
Gearwheel
Hinge hole
Lug

Lever

Lever arm

Hinge hole

Bevel gearwheel
Further hinge hole

Tooth insert
Toothing

Insert lug

Bearing bracket
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62

70
71
72
73
74
75

80
81
82
83
84
85
86
87
88
89

90
91
92
93
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Base
Leg

Damping device
Gear rim
Cylinder

Piston rod
Clevis

Spring

Linear guide
Outer slide

Hinge axis

Slotted link guide
Rack

Inner slide

Hinge axis

Pivot bearing

First gearwheel
Second gearwheel

Pivot guide
Support lever
Control lever arm
Control lever
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CLAIMS:

1. A furniture board with an integrated or inserted hinge for guiding a movable
furniture part,
wherein the furniture board has two side faces, an end face and an end-face recess
for receiving a hinge,
wherein the hinge comprises a basic element, a linear guide and a pivot guide
hinged thereto,
wherein the linear guide has permanently guided movable elements, to which the
pivot guide is hinged at a distance from the basic element,
wherein the two side faces are arranged one in a first plane and one in a second
plane,
wherein the linear guide and the hinged connection of the pivot guide on the linear
guide lie between the first plane and the second plane at least in a closed state of
the hinge,
wherein the hinge has a damping device for damping one or both of i) a closing
movement and ii) an opening movement, wherein the damping device is designed
as a linear damper or a rotation damper, and
wherein the hinge has a spring which acts on the linear guide and the permanently
coupled pivot guide in such a way that the spring generates a closing moment
against the damping device in an effective range between the closed state and an

open position of the hinge.

2. A furniture board according to claim 1, wherein the pivot guide is hinged to the
movable furniture part in such a way that in the closed state of the hinge the hinged
connection of the pivot guide is located between an inner wall and an outer wall of

the furniture board.
3. A furniture board according to claim 1, wherein the pivot guide is hinged to the

movable furniture part in such a way that in the closed state of the hinge the hinged

connection of the pivot guide is located in front of the furniture board.
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4. A furniture board according to any one of claims 1 to 3, wherein the linear guide
has one or both of: i) at least one displaceable slide and ii) an adjusting mechanism

which generates a lifting movement by means of pivotable levers.

5. A furniture board according to claim 4, wherein the pivot guide has one or both of: i)
at least two mutually spaced-apart hinge axes and ii) a pivot gear with a toothing.

6. A furniture board according to any one of claims 1 to 5, wherein the linear guide
has a slotted link guide for permanent coupling with the pivot guide, wherein the
slotted link guide comprises a control track which can be designed as a cam guide
or as toothing.

7. A furniture board according to any one of claims 1 to 6, wherein the damping
device is coupled to an element of the linear guide.

8. A furniture board according to any one of claims 1 to 6, wherein the damping
device is coupled to an element of the pivot guide.

9. A furniture board according to any one of claims 1 to 8, wherein the effective range
is between 0° and 45°.

10. A furniture board according to claim 9, wherein the damping device is said linear
damper and comprises a cylinder, a piston rod and a system for changing a flow
cross-section, wherein the piston rod exerts a damping force in one direction of
movement and exerts virtually no damping force in the other direction of

movement.
11. A furniture board according to claim 10, wherein the piston rod of the damping

device is spring-actuated so that the piston rod extends automatically, wherein the

spring force is smaller than the force of the spring.
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13.

14.

15.

16.

17.

18.

19.

20.
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A furniture board according to any one of claims 1 to 11, wherein the hinge has an
adjusting device for positioning the movable furniture part in a spatial direction,

wherein the adjusting device has a worm, an eccentric or a screw element.

A furniture board according to any one of claims 1 to 12, wherein the furniture

board with the integrated hinge has a thickness of less than 25 mm.

A furniture board according to any one of claims 1 to 12 wherein the furniture board
with the integrated hinge has a thickness of less than 21 mm.

A furniture board according to any one of claims 1 to 14, wherein the basic element

of the hinge has a thickness of less than 18 mm.

A furniture board according to any one of claims 1 to 14 wherein the basic element

of the hinge has a thickness of less than 16 mm.

A furniture item having at least one movable furniture part, wherein the furniture
item has a furniture board according to any one of claims 1 to 16, which comprises
an inserted or integrated hinge for guiding the movable furniture part.

A furniture item according to claim 17, wherein the furniture board forms a vertical
side wall.

A furniture item according to claim 17 or 18, wherein the movable furniture part is
arranged next to another movable furniture part or next to a wall and, in an opened
state, an end face of the movable furniture part covers at least part of the end face
of the furniture board.

A furniture item according to claim 18, wherein the movable furniture part is
arranged next to a further movable furniture part, wherein, in an opened state, an

end face of the movable furniture part covers at least part of a front side of the
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further movable furniture part.

21. A furniture item according to claim 19, wherein the movable furniture part is
arranged next to a further movable furniture part, wherein, in the opened state, an
end face of the movable furniture part covers at least part of a front side of the

further movable furniture part.
22. A furniture item according to any one of claims 1 to 21 wherein a combined lifting

and pivoting movement of the connected movable furniture part is achieved by a

combination of the linear guide and the pivot guide.
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