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(54) VERTICAL SLIDING DOOR ASSEMBLY
(57)  The invention relates to a vertical sliding-door
assembly with primary and secondary door panels,
wherein the primary door panel is hingedly coupled to
a primary movable carriage and the secondary door
panels are non-hingedly coupled to a secondary mova-
ble carriage. Both door panels are suspended from pull
belts with attachment ends and upward pull ends for
raising and lowering. Both carriages use the same
guide track, whereby the volume taken up is limited.
The guide track comprises an unbranched segment
and a branched segment with two branches, so that
the door panels can be stored face-to-face. The pull
belts are optionally driven by motors and guided by belt
guides near the branch point. The invention also com-
prises methods for opening and/or closing and manu-
facturing or installing the vertical sliding-door assembly.
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Description
TECHNICAL FIELD

[0001] The invention is directed to a vertical sliding-
door assembly and methods for opening and/or clos-
ing, as well as manufacturing or installing the same.

BACKGROUND ART

[0002] Vertical sliding doors are known as such. Slid-
ing doors with vertically slidable door panels are used
in cabinets, for example.

[0003] US 2010/072868 describes an automated ca-
binet door system. The system provides several mova-
ble panels that overlap one another in a stepped fash-
ion. The side edges of the panels run along vertical
tracks. The panels are individually slidable in the verti-
cal direction. In this way the cabinet can be opened
(maximum overlap) and closed (minimum overlap).
There is always a certain amount of overlap between
the panels. The system therefore takes up quite a lot of
space. It also does not look very refined.

[0004] Furthermore, WO 2005/054613 describes a
vertical sliding door with two door panels. The panels
are provided with wheels at their lateral edges, in guide
rails. Opening and closing is done manually by sliding
the door panels vertically. In the closed position, the
panels form one front plane. During opening, the lower
door panel is first hinged in front of the upper door
panel by forward pivoting of the guide rails. However,
the mechanics are quite complex. The system there-
fore requires highly skilled installation.

[0005] Finally, EP 2 821 576 discloses another auto-
mated cabinet with a system for moving the cabinet
panels up and down. In the closed position, the panels
together form one front plane. However, the closing
mechanism requires that the bottom and top edge por-
tions of the panels be chamfered. Such panels have a
higher cost.

[0006] The present invention aims to provide an im-
proved sliding-door assembly, and/or an improved sus-
pension system for the sliding-door panels. The inven-
tion also aims to provide solutions to the above pro-
blems.

SUMMARY OF THE INVENTION

[0007] In a first aspect, the invention relates to a ver-
tical sliding-door assembly according to claim 1, com-
prising a primary door panel and one or more second-
ary door panels, which primary and secondary door
panel are configured for moving between a raised,
open position and a lowered, closed position, wherein
the primary door panel in the lowered, closed position
is positioned above the secondary door panel in a front
plane of the sliding-door assembly, wherein said pri-
mary door panel is hingedly coupled to a primary mo-
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vable carriage with primary guide means, and wherein
said one or more secondary door panels are non-hing-
edly coupled to a secondary movable carriage with sec-
ondary guide means, which primary and secondary
door panel are each suspended from respectively a
primary and secondary pull belt, each with an attach-
ment end and an upward pull end, which pull belts are
configured for raising and lowering respectively the pri-
mary and secondary door panel, characterised in that
said primary and secondary guide means are config-
ured for guiding the respective primary and secondary
door panels upwards and downwards along one and
the same guide track. By guiding the primary and sec-
ondary door panel along the same guide track, the vo-
lume taken up by the vertical sliding-door assembly is
limited such that, when the vertical sliding-door assem-
bly is provided in a storage facility such as for example
a cabinet, a larger usable volume is realised.

[0008] Preferred embodiments of the sliding-door as-
sembly are set out in dependent claims 2-17.

[0009] In a second aspect, the invention relates to a
method for opening and/or closing a vertical sliding-
door assembly according to claim 18, comprising the
steps of: activating a primary motor for raising a pri-
mary pull belt, whereby a primary door panel is raised;
causing the primary door panel to move hingedly with
respect to a first primary carriage part prior to the com-
plete raising of the primary door panel; guiding an
upper side of the primary door panel along a first
branch of a branched segment of a guide track and a
lower side of the primary door panel along a second
branch of the branched segment; activating a second-
ary motor for raising a secondary pull belt, whereby a
secondary door panel is raised; and guiding an upper
side of the secondary door panel along the first branch
and a lower side of the secondary door panel along the
second branch, wherein the primary and secondary
door panels are oriented face-to-face in a storage
space.

[0010] In a third aspect, the invention relates to a
method for manufacturing or installing a vertical slid-
ing-door assembly according to claim 19, comprising
the steps of: providing a guide track in a side wall of a
cabinet, wherein the guide track comprises an un-
branched segment and a branched segment, which
branched segment comprises a first and a second
branch that meet at a branch point; mounting a primary
door panel by means of a primary movable carriage
with primary guide means, wherein the primary door
panel is hingedly coupled to the primary movable car-
riage; mounting a secondary door panel by means of a
secondary movable carriage with secondary guide
means, wherein the secondary door panel is non-hing-
edly coupled to the secondary movable carriage; pro-
viding a primary and secondary motor in a storage
space of the cabinet; connecting an upward pull end of
a primary pull belt to the primary motor and an attach-
ment end of the primary pull belt to the primary door
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panel; and connecting an upward pull end of a second-
ary pull belt to the secondary motor and an attachment
end of the secondary pull belt to the secondary door
panel, wherein the primary and secondary guide
means are configured for guiding the respective pri-
mary and secondary door panels upwards and down-
wards along one and the same guide track.

DESCRIPTION OF THE FIGURES

[0011] The figures are non-limiting examples that il-
lustrate the invention and are neither intended nor to be
interpreted as limiting the scope of the invention.

Fig. 1 illustrates a rear view of the vertical sliding-
door assembly.

Fig. 2 illustrates a side view of the vertical sliding-
door assembly in which the pull belts are shown.

Fig. 3 illustrates a side view of the vertical sliding-
door assembly with different segments of the guide
indicated.

Fig. 4 illustrates a side view of the vertical sliding-
door assembly with an indication of the hinging
movement of the primary door panel.

Fig. 5 to 7 illustrate a side view of the vertical slid-
ing-door assembly in which the primary door panel
is configured in various stages of raising, wherein
the pull belts are not shown for clarity.

Fig. 8 illustrates a side view of the vertical sliding-
door assembly with the primary door panel in the
raised position, wherein the corresponding pull belt
is shown.

Fig. 9 illustrates a side view of the vertical sliding-
door assembly with the primary and the secondary
door panel in the raised configuration, wherein
both pull belts are shown.

DETAILED DESCRIPTION

[0012] Unless otherwise defined, all terms used in
the description of the invention, including technical and
scientific terms, have the meaning commonly under-
stood by a person skilled in the art to which the inven-
tion pertains. For a better understanding of the descrip-
tion of the invention, the following terms are explicitly
defined.

[0013] The terms "comprise", "comprising", "consist
of", "consisting of", "provided with", "contain", "contain-
ing", "encompass", "encompassing"”, "include" and "in-
cluding" are synonyms and are inclusive or open terms
indicating the presence of what follows, and do not ex-
clude or preclude the presence of other components,
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features, elements, members or steps known from or
described in the prior art.

[0014] In a first aspect, the invention relates to a ver-
tical sliding-door assembly comprising a primary door
panel and one or more secondary door panels, which
primary and secondary door panel are configured for
moving between a raised, open position and a lowered,
closed position, wherein the primary door panel in the
lowered, closed position is positioned above the sec-
ondary door panel in a front plane of the sliding-door
assembly, wherein said primary door panel is hingedly
coupled to a primary movable carriage with primary
guide means, and wherein said one or more secondary
door panels are non-hingedly coupled to a secondary
movable carriage with secondary guide means, which
primary and secondary door panel are each suspended
from respectively a primary and secondary pull belt,
each with an attachment end and an upward pull end,
which pull belts are configured for raising and lowering
respectively the primary and secondary door panel,
and wherein said primary and secondary guide means
are configured for guiding the respective primary and
secondary door panels upwards and downwards along
one and the same guide track. By guiding the primary
and secondary door panel along the same guide track,
the volume taken up by the vertical sliding-door assem-
bly is limited such that, when the vertical sliding-door
assembly is provided in a storage facility such as for
example a cabinet, a larger usable volume is realised.
[0015] In a further or alternative embodiment, the
vertical sliding-door assembly comprises a storage
space, wherein the guide track comprises (i) an un-
branched segment and (ii) a branched segment, which
unbranched segment extends substantially vertically
along the front side of the vertical sliding-door assem-
bly, and which branched segment is coupled to the un-
branched segment at the level of a branch point,
wherein the branched segment comprises a first and a
second branch, which first and second branch meet in
said branch point, and wherein the branched segment
is positioned in said storage space and is configured for
storing the primary and secondary door panels face-to-
face in said storage space.

[0016] By storing the primary and secondary door
panel face-to-face via the branched segment, the re-
quired volume is limited to a minimum. This makes the
system particularly suitable for use in a cabinet, where
optimal use of the available storage volume is of essen-
tial importance. The raised door panels remain outside
the useful cabinet volume, so that the opened portion
remains freely accessible. Upper cabinet volumes are
moreover generally more difficult to reach and are in
this way functionally utilised as storage space. Accord-
ing to a possible embodiment, this storage space is
located behind a fixed top panel in the cabinet.

[0017] In a further or alternative embodiment, the pri-
mary movable carriage comprises a first primary car-
riage part and a second primary carriage part, wherein
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the first primary carriage part is a hinging carriage part,
wherein the second primary carriage part is a non-hin-
ging carriage part, and wherein the first primary car-
riage part is attached substantially at the top of the rear
side of the primary door panel and the second primary
carriage part is attached substantially at the bottom of
the rear side of the primary door panel.

[0018] As a result, the upper side of the primary door
panel is able to hinge away from, and back towards, the
guide track from the front plane. The primary door pa-
nel can thereby be oriented both in the front plane and
at an angle with respect to the front plane. Further-
more, the guide means are provided both at the upper
side and at the lower side of the primary door panel, so
that these sides can move independently of one an-
other along different parts of the guide track. This
makes it possible to change the orientation of the pri-
mary door panel during raising to the raised position.
[0019] In a further or alternative embodiment, the
secondary movable carriage comprises a first second-
ary carriage part and a second secondary carriage part,
wherein the first and the second secondary carriage
part are non-hinging carriage parts, and wherein the
first secondary carriage part is attached substantially
at the top of the rear side of the secondary door panel
and the second secondary carriage part is attached
substantially at the bottom of the rear side of the sec-
ondary door panel.

[0020] As a result, the guide means are provided
both at the upper side and at the lower side of the
secondary door panel, whereby the respective sides of
the door panel can be guided along different parts of
the guide track. This makes it possible to change the
orientation of the secondary door panel during raising
to the raised position.

[0021] In a further or alternative embodiment, the
guide means of the first primary and secondary car-
riage part are configured for guiding respectively the
primary and secondary door panel along the first
branch, and the guide means of the second primary
and secondary carriage part are configured for guiding
respectively the primary and secondary door panel
along the second branch.

[0022] As a result, the primary and secondary door
panel can, upon raising to the raised position, change
orientation at the level of the storage space. This reor-
ientation makes it possible to accommodate the door
panels in the storage space with a minimum required
volume, whereby the available space is used efficiently.
[0023] In a further or alternative embodiment, the re-
spective attachment ends of the primary and secondary
pull belt are configured for exerting a pulling force on
the lower side of respectively the primary and second-
ary door panel.

[0024] The lower side is hereby defined as the bot-
tom half of the door panel. In an alternative embodi-
ment, this concerns the bottom 10%, and preferably
the bottom 5% of the door panel. Said pulling force can
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be exerted via an application point located at the lower
side of the door panel concerned. Alternatively, the pull-
ing force can be realised by means of a belt guide posi-
tioned at the lower side of the door panel or at the
second carriage part.

[0025] By exerting a pulling force on the lower side, a
slight tilting of both the primary and the secondary door
panel occurs upon raising to the raised position. This
tilting has the consequence that the guide means of the
first primary and first secondary carriage part are
guided into the first branch of the guide track, while the
guide means of the second primary and second sec-
ondary carriage part are guided into the second branch
as soon as the respective guide means pass the
branch point.

[0026] In a further or alternative embodiment, the
vertical sliding-door assembly comprises a primary and
secondary belt guide, which belt guides are positioned
at a height and depth in the sliding-door assembly de-
viating by at most 10 centimetres from the height and
depth of the branch point in the sliding-door assembly,
and which primary and secondary belt guide are con-
figured for guiding respectively the primary and sec-
ondary pull belt.

[0027] By virtue of this positioning, the pull belts are
oriented along the unbranched segment of the guide
track and subsequently along the second branch of the
branched segment. As a result, upon raising, the door
panels are first moved efficiently along the unbranched
segment, and subsequently, as soon as the second
carriage part of the door panel concerned passes the
branch point, guided efficiently along the second
branch. The belt guides ensure that the direction of the
exerted pulling force changes at the moment that the
direction of movement of the second carriage part also
changes at the level of the branch point.

[0028] Preferably, the belt guides are positioned at a
height and depth in the sliding-door assembly deviating
by at most 8 centimetres, more preferably at most 6
centimetres, even more preferably at most 5, 4, 3, 2
centimetres, or most preferably at most 1 centimetre,
from the height and depth of the branch point in the
sliding-door assembly.

[0029] In one embodiment, the belt guide is placed at
the front of the cabinet, for example along the longitudi-
nal direction of a shelf or shelving board fitted at the
top.

[0030] According to a further or other embodiment, a
separate belt guide is provided for each pull belt.
[0031] In a further or alternative embodiment, the first
branch extends from the branch point towards the rear
side of the vertical sliding-door assembly, from a sub-
stantially vertically oriented portion, over an obliquely
oriented portion, to a substantially horizontally oriented
portion, wherein the obliquely oriented portion of the
first branch is preferably positioned at an angle be-
tween 35 and 55° relative to the substantially vertically
oriented portion of the first branch. More preferably, the
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obliquely oriented portion of the first branch is posi-
tioned at an angle between 40 and 50° relative to the
substantially vertically oriented portion of the first
branch. Even more preferably, the obliquely oriented
portion of the first branch is positioned at an angle be-
tween 43 and 47° relative to the substantially vertically
oriented portion of the first branch.

[0032] In a further or alternative embodiment, the
second branch extends from the branch point towards
the rear side of the vertical sliding-door assembly, over
a substantially obliquely oriented portion, wherein the
obliquely oriented portion of the second branch is pre-
ferably positioned at an angle between 50 and 80° re-
lative to the substantially vertically oriented portion of
the first branch. More preferably, the obliquely oriented
portion of the second branch is positioned at an angle
between 60 and 80° relative to the substantially verti-
cally oriented portion of the first branch. Even more
preferably, the obliquely oriented portion of the second
branch is positioned at an angle between 70 and 80°
relative to the substantially vertically oriented portion of
the first branch.

[0033] In a further or alternative embodiment, the first
branch extends above the second branch, and the sub-
stantially horizontally oriented portion of the first branch
and the obliquely oriented portion of the second branch
extend convergingly from the front side to the rear side
of the sliding-door assembly.

[0034] By virtue of this configuration of the branched
segment, the door panels are translated away from the
front plane and can be oriented face-to-face in the sto-
rage space.

[0035] In a further or alternative embodiment, the
vertical sliding-door assembly comprises a primary and
secondary motor, respectively configured for driving the
primary and secondary pull belt, in particular the up-
ward pull ends of the primary and secondary pull belt.
[0036] In a further or alternative embodiment, said
primary and secondary motor are each provided with a
wheel configured for rotationally raising and lowering
the respective primary and secondary pull belts, where-
in the primary and secondary motor are positioned
such that the primary and secondary pull belts extend
between the respective first and second belt guides
and the primary and secondary motor at an angle be-
tween 75 and 90° relative to the substantially vertically
oriented portion of the first branch. The wheel can pos-
sibly be dimensioned in such a way that relatively con-
stant speeds of the pull belt are obtained under con-
stant drive of the motor.

[0037] Furthermore, this positioning prevents the pull
belts from being visible after the door panels have been
fully raised. Moreover, this angle ensures that the pull
belt of the secondary door panel does not impede the
raising of the primary door panel when the latter is
moved along the second branch. An additional advan-
tage of this positioning is that, once the door panels
have been raised beyond the branch point, the pull
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belts no longer need to be guided along a belt guide,
resulting in reduced friction and lower energy consump-
tion.

[0038] In addition, the motors can, by virtue of their
position in the upper space of a cabinet or other sto-
rage facility, be placed out of sight. These higher-posi-
tioned spaces, which are often difficult to access, are in
this way efficiently used as storage space for the drive
system.

[0039] In a further or alternative embodiment, the un-
branched segment comprises a lower and an upper
substantially vertical portion, wherein the lower portion
is oriented more towards the front side of the sliding-
door assembly than the upper portion, and wherein the
upper and lower portion are connected by means of an
S-shaped bend, wherein the S-shaped bend is posi-
tioned at a height located between the first primary car-
riage part and the second primary carriage part of the
primary door panel in the lowered position.

[0040] In many cabinets, a fixed top panel is used as
a shield for an overlying storage space. By virtue of the
presence of the S-shaped bend, the door panels can
be guided away from the front plane and raised behind
this fixed panel into the storage space. The positioning
of the S-shaped segment makes it possible for the
guide means of the second primary carriage part to be
located in the lower portion of the guide track, such that
the lower side of the primary door panel is placed in the
front plane. At the same time, the guide means of the
first primary carriage part are located in the upper por-
tion of the guide track, which runs further from the front
plane. Since the first primary carriage part is of a hin-
ging design, the upper side of the primary door panel
can move inwardly into and out of the front plane.
[0041] In a further or alternative embodiment, the pri-
mary pull belt, in particular the attachment end of the
primary pull belt, is bent at least between the primary
door panel and the first primary carriage part, so as to
pull the primary door panel from the pull end towards
the first primary carriage part, in a hinging manner.
[0042] As a result, both the hinging of the primary
door panel into and out of the front plane and the rais-
ing thereof can be driven by one and the same pulling
force in the pull belt.

[0043] In a further or alternative embodiment, the pri-
mary pull belt extends at least from the first primary
carriage part to the second primary carriage part.
[0044] In a further or alternative embodiment, the pri-
mary pull belt extends at least from the second primary
carriage part to the primary belt guide.

[0045] When a pulling force is exerted on the pull
belt, this will initially move the first primary carriage part
towards the hinge piece. Once this movement is com-
pleted and the pull belt no longer has any slack, the
pulling force is transmitted to the second belt guide.
This pulling force then results in the raising of the pri-
mary door panel, wherein the second primary carriage
part, upon reaching the branch point, is guided into the
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second branch of the guide track.

[0046] In a further or alternative embodiment, the
material of the guide track, preferably the material of
the contact surface between the guide means and the
guide track, has a minimum wear resistance. The wear
resistance will possibly assume different parameters
depending on the material. In the case of a plastic layer
and/or coating in the profile, the wear resistance can be
evaluated in accordance with ASTM G99. In a specific
embodiment, the wear resistance of the plastic layer
and/or coating was evaluated in accordance with
ASTM G99 (CS-10 wheels, 1000 cycles, 1 kg load),
wherein a mass loss of less than 10 mg was estab-
lished. This minimum wear resistance guarantees a
long service life of the guide track, even with frequent
use of the vertical sliding-door assembly.

[0047] In a further or alternative embodiment, the first
primary carriage part is provided with a spring mechan-
ism that is preloaded to hinge the hinge piece of the
first primary carriage part away. As an advantage, the
door panel automatically assumes its closing position
at rest. Optionally, this concerns a compression spring
arranged between the first primary carriage part and
the hinge piece. Optionally, the compression spring is
located at a higher position than the hinge axis, suitably
arranged to move the upper side of the door panel for-
wards and backwards. It is preferably a conical com-
pression spring. When compressed, conical compres-
sion springs take up less space. The door panel can
thus be stored more compactly. Alternatively, the spring
mechanism comprises a torsion spring, a leaf spring or
a tension spring.

[0048] The various embodiments as described herein
allow the lowering of the door panels to be carried out
without exerting a pushing force on the panels. The
lowering of the door panels can occur solely under the
influence of gravity.

[0049] According to some embodiments, the various
door panels are each provided with only one pull belt.
According to some other embodiments, the various
door panels are each provided with two pull belts. Pre-
ferably, said two pull belts are positioned mirror-sym-
metrically with respect to two opposite longitudinal
sides on the rear side of the panels.

[0050] In a further or alternative embodiment, the
sliding-door assembly has a design wherein moving
the primary door panel out of the front plane requires a
first tensile force in the pull belt, and wherein raising the
primary door panel requires a second tensile force in
the pull belt, which second tensile force is greater than
the first tensile force. In this way, the door panel is
automatically moved out of the front plane first, and
only subsequently raised.

[0051] In one embodiment, the guide track is pro-
vided directly in a side wall of a cabinet, preferably at
the front side of the side wall. In this way, both the
primary and the secondary door panel can effectively
close off and open the storage volume. The guide track
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can thereby be realised as a rail manufactured from
metal, for example aluminium, or plastic, which is re-
cessed in a cabinet frame. According to some embodi-
ments, the guide track is provided at one or more of its
edges with a separate lining material, which lining ma-
terial satisfies the aforementioned minimum wear resis-
tance. According to some embodiments, the material of
the side walls themselves satisfies the aforementioned
minimum wear resistance.

[0052] Preferably, the guide track concerns a guide
groove with an almost constant width and depth over
the entire length. In a specific embodiment, the guide
track is milled in the side wall, so that the guide means
can move in the milled groove.

[0053] Preferably, the vertical sliding door is fully
automatically controlled. This embodiment comprises a
motor that is responsible for raising and lowering the
pull end of the pull belt, as well as a control unit for the
motor. The motor is positioned such that after raising,
the pull belts are not visible, whereby the aesthetic ap-
pearance of the cabinet is maintained.

[0054] One embodiment provides for the presence of
multiple secondary door panels, which are arranged
one below the other in the lowered, closed position.
The number of secondary door panels depends on the
dimensions of the cabinet and the door panels. For ex-
ample, multiple smaller secondary door panels or a
smaller number of larger panels can be deployed,
whereby the system is flexibly applicable for a wide
variety of applications.

[0055] In a second aspect, the invention concerns a
method for installing a vertical sliding-door assembly in
a cabinet, comprising the steps of: providing a guide
track in a side wall of a cabinet, wherein the guide track
comprises a first, substantially vertical, portion, and a
second, branched, portion; providing a drive at the rear
of a cabinet, at the level of the second portion of the
guide track; guidably providing a door panel in the
guide track by means of guide means; suspending a
door panel from a first end of a pull belt, wherein the
pull belt exerts a pulling force on a lower side of the
door panel, and connecting a second end of the pull
belt to the drive.

[0056] The various embodiments from the first aspect
are, insofar as compatible, also embodiments of the
second aspect.

[0057] By means of this method, a vertical sliding-
door assembly can be provided in a wide variety of
cabinets, taking up a minimum depth of the cabinet.
[0058] In a third aspect, the invention concerns a
method for manufacturing or installing a vertical slid-
ing-door assembly (claim 19) according to the first as-
pect, comprising the steps of: providing a guide track in
a side wall of a cabinet, wherein the guide track com-
prises an unbranched segment and a branched seg-
ment, which branched segment comprises a first and a
second branch that meet at a branch point; mounting a
primary door panel by means of a primary movable
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carriage with primary guide means, wherein the pri-
mary door panel is hingedly coupled to the primary mo-
vable carriage; mounting a secondary door panel by
means of a secondary movable carriage with second-
ary guide means, wherein the secondary door panel is
non-hingedly coupled to the secondary movable car-
riage; providing a primary and secondary motor in a
storage space of the cabinet; connecting an upward
pull end of a primary pull belt to the primary motor and
an attachment end of the primary pull belt to the pri-
mary door panel; and connecting an upward pull end
of a secondary pull belt to the secondary motor and an
attachment end of the secondary pull belt to the sec-
ondary door panel, wherein the primary and secondary
guide means are configured for guiding the respective
primary and secondary door panels upwards and
downwards along one and the same guide track.
[0059] The various embodiments from the first aspect
are, insofar as compatible, also embodiments of the
third aspect.

[0060] This method provides a systematic and reli-
able installation method that ensures correct assembly
and operation of the vertical sliding-door assembly.
[0061] In what follows, the invention is described by
means of non-limiting examples that illustrate the in-
vention and are neither intended nor to be interpreted
as limiting the scope of the invention.

EXAMPLES

[0062] Fig. 1 and Fig. 2 show, respectively, a sche-
matic rear view and side view of a vertical sliding-door
assembly, comprising a primary door panel (2) and a
secondary door panel (1), each of which is movable
between a lowered, closed position (see also Fig. 3)
and a raised, open position. Above the door panels, a
fixed upper door panel (3) is provided, behind which a
storage space is located.

[0063] The primary door panel (2) is positioned in the
lowered, closed position above the secondary door pa-
nel (1), wherein all panels are oriented in the same
front plane. Both door panels are suspended from re-
spectively a primary (6) and a secondary pull belt (5),
each with an attachment end that engages at a pull
point (7,8) on the lower side of the respective door
panel, and an upward pull end that is connected to a
motor (14,13). These primary and secondary motors
are accommodated in the storage space behind the
upper door panel (3) and are configured for raising and
lowering the respective door panels.

[0064] The primary door panel (2) is hingedly
coupled to a primary movable carriage (16), consisting
of a first primary carriage part (16’) and a second pri-
mary carriage part (16"). The first primary carriage part
(16’) is a hinging carriage part, attached substantially at
the top of the rear side of the primary door panel, and
provided with a primary guide means (12). The second
primary carriage part (16") is a non-hinging carriage
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part, attached substantially at the bottom, and provided
with a guide means (11).

[0065] The secondary door panel (1) is non-hingedly
coupled to a secondary movable carriage (28), which
consists of a first and second secondary carriage part
(28’, 28"), provided with guide means (9, 10) respec-
tively, and attached to the upper side and lower side of
the secondary door panel.

[0066] Said guide means (9, 10, 11, 12) are config-
ured for guiding along a common guide track, consist-
ing of a substantially vertical unbranched segment (18)
and a branched segment, beginning at a branch point
(20), which are provided in or on a side wall (4) of a
cabinet. The guide track comprises a first branch (22)
and a second branch (21), which extend rearwardly
from the branch point into the storage space, and are
configured for storing the door panels face-to-face.
[0067] The unbranched segment (18) of the guide
track runs from the lower side of the side wall (4) to the
level of the upper side of the primary door panel (2) and
comprises an S-shaped bend (19), positioned between
the guide means (11, 12) in the lowered position. As a
result, the lower guide means (11) is situated in the
front plane, while the upper guide means (12) can
hinge away from and towards the front plane. Fig. 3
shows this arrangement schematically.

[0068] The branch point (20) is situated at the bottom
of the storage space, slightly above the primary door
panel (2). There, the guide track splits into a first
branch (22), which runs rearwardly and horizontally via
a lower (22’) and upper deflection (22"), and a second
branch (21), which runs obliquely rearwardly upwards.
The first branch (22) is positioned above the second
branch (21), and the portions converge from the front
side to the rear side of the sliding-door assembly.
[0069] The first and second branch of the guide track
are designed such that the respective upper and lower
sides of the door panel are guided in separate portions
of the guide track. By virtue of the configuration where-
by the guide means of the first carriage part are guided
in the first branch (22) and those of the second carriage
part in the second branch (21), the door panels are
reoriented upon raising into a face-to-face position in
the storage space.

[0070] Belt guides (17) are provided near the branch
point (20), at a comparable height and depth, and guide
the pull belts (5, 6) at an angle from the vertical seg-
ment to the motors (13, 14). This angled guiding en-
sures that the pull belt exerts a pulling force at a slight
angle relative to the vertical plane. This causes a tilting
of the door panels whereby the upper side moves
slightly forward, and the lower side moves rearward
(see arrows 24, 25 in Fig. 5).

[0071] The motor (14) pulls the first primary carriage
part (16’) upwards via the pull belt (6), by means of
which the primary door panel (2) can hinge in and out
of the front plane, indicated in Fig. 3 by arrow (23). The
hinging movement makes it possible to first raise the
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panel vertically, and subsequently to store it behind the
upper door panel (3) via the bend (19) and the
branched segments (21, 22).

[0072] After raising the primary door panel (2), the
secondary door panel (1) is raised in a comparable
manner along the same path (see Fig. 6, 7, 8). Since
the secondary door panel (1) is non-hingedly mounted,
it follows the guide track in a fixed configuration. When
both panels are situated in the storage space, they are
stacked face-to-face (see Fig. 9).

[0073] The second branch (21) runs obliquely up-
wards in such a manner that the primary door panel
(2), when fully pulled rearwards (see Fig. 8), is posi-
tioned above the pull belt (5) of the secondary door
panel (1). As a result, this pull belt does not impede
the raising.

List of reference numerals:

[0074]

(1) - Secondary door panel

(2) - Primary door panel

(3) - Upper (fixed) door panel / cover of storage
space

(4) - Upright side wall / side wall of the cabinet

(5) - Secondary pull belt

(6) - Primary pull belt

(7) - Pull point of secondary door panel

(8) - Pull point of primary door panel

(9) - Lower guide means of secondary door panel

(10) - Upper guide means of secondary door panel

(11) - Lower guide means of primary door panel

(12) - Upper guide means of primary door panel

(13) - Secondary motor

(14) - Primary motor

(16) - Primary movable carriage

(16’) -  First primary carriage part (hinging)

(16")-  Second primary carriage part (non-hinging)

(17) - Belt guide(s)

(18) - Unbranched segment of the guide track

(19) - S-shaped bend / S-segment

(20) - Branch point of the guide track

(21) - Second branch of the guide track

(22) - First branch of the guide track

(22')-  Lower deflection of the first branch

(22")-  Upper deflection of the first branch

(23) - Arrow indication for hinging movement of pri-
mary door panel

(24) - Arrow indication for forward force on upper
side of door panel

(25) - Arrow indication for rearward force on lower
side of door panel

(26) - Arrow indication for further rearward move-

ment of lower side
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Claims

1. A vertical sliding-door assembly comprising a pri-
mary door panel and one or more secondary door
panels, which primary and secondary door panel
are configured for moving between a raised, open
position and a lowered, closed position, wherein
the primary door panel in the lowered, closed posi-
tion is positioned above the secondary door panel
in a front plane of the sliding-door assembly,

wherein said primary door panel is hingedly
coupled to a primary movable carriage with
primary guide means,

and wherein said one or more secondary door
panels are non-hingedly coupled to a second-
ary movable carriage with secondary guide
means,

which primary and secondary door panel are
each suspended from respectively a primary
and secondary pull belt, each with an attach-
ment end and an upward pull end, which pull
belts are configured for raising and lowering
respectively the primary and secondary door
panel,

characterised in that said primary and sec-
ondary guide means are configured for guiding
the respective primary and secondary door pa-
nels upwards and downwards along one and
the same guide track.

2. The vertical sliding-door assembly according to
claim 1, wherein the vertical sliding-door assembly
comprises a storage space, and wherein the guide
track comprises (i) an unbranched segment and (ii)
a branched segment, which unbranched segment
extends substantially vertically along the front side
of the vertical sliding-door assembly, and which
branched segment is coupled to the unbranched
segment at the level of a branch point, wherein the
branched segment comprises a first and a second
branch, which first and second branch meet in said
branch point, and wherein the branched segment
is positioned in said storage space and is config-
ured for storing the primary and secondary door
panels face-to-face in said storage space.

3. The vertical sliding-door assembly according to
claim 1 or 2, wherein the primary movable carriage
comprises a first primary carriage part and a sec-
ond primary carriage part, wherein the first primary
carriage part is a hinging carriage part, wherein the
second primary carriage part is a non-hinging car-
riage part, and wherein the first primary carriage
part is attached substantially at the top of the rear
side of the primary door panel and the second pri-
mary carriage part is attached substantially at the
bottom of the rear side of the primary door panel.
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The vertical sliding-door assembly according to
any one of the preceding claims 1-3, wherein the
secondary movable carriage comprises a first sec-
ondary carriage part and a second secondary car-
riage part, wherein the first and the second sec-
ondary carriage part are non-hinging carriage
parts, and wherein the first secondary carriage part
is attached substantially at the top of the rear side
of the secondary door panel and the second sec-
ondary carriage part is attached substantially at the
bottom of the rear side of the secondary door pa-
nel.

The vertical sliding-door assembly according to
claim 3 or 4, wherein the guide means of the first
primary and secondary carriage part are config-
ured for guiding the primary and secondary door
panel, respectively, along the first branch, and
wherein the guide means of the second primary
and secondary carriage part are configured for
guiding the primary and secondary door panel, re-
spectively, along the second branch.

The vertical sliding-door assembly according to
any one of the preceding claims 1-5, wherein the
respective attachment ends of the primary and
secondary pull belt are configured for exerting a
pulling force on the lower side of the primary and
secondary door panel, respectively.

The vertical sliding-door assembly according to
any one of the preceding claims 2-6, wherein the
vertical sliding-door assembly comprises a primary
and secondary belt guide, which belt guides are
positioned at a height and depth in the sliding-door
assembly that deviates by at most 10 centimetres
from the height and depth of the branch point in the
sliding-door assembly, and which primary and sec-
ondary belt guide are configured for guiding the
primary and secondary pull belt, respectively.

The vertical sliding-door assembly according to
any one of the preceding claims 2-7, wherein the
first branch extends from the branch point towards
the rear side of the vertical sliding-door assembly,
from a substantially vertically oriented portion, over
an obliquely oriented portion, to a substantially hor-
izontally oriented portion, wherein the obliquely or-
iented portion of the first branch is preferably posi-
tioned at an angle between 35 and 55° relative to
the substantially vertically oriented portion of the
first branch.

The vertical sliding-door assembly according to
any one of the preceding claims 2-8, wherein the
second branch extends from the branch point to-
wards the rear side of the vertical sliding-door as-
sembly, over a substantially obliquely oriented por-
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10.

1.

12.

13.

14.

tion, wherein the obliquely oriented portion of the
second branch is preferably positioned at an angle
between 50 and 80° relative to the substantially
vertically oriented portion of the first branch.

The vertical sliding-door assembly according to
claim 8 or 9, wherein the first branch extends
above the second branch, and wherein the sub-
stantially horizontally oriented portion of the first
branch and the obliquely oriented portion of the
second branch extend convergingly from the front
side to the rear side of the sliding-door assembly.

The vertical sliding-door assembly according to
any one of the preceding claims 1-10, wherein the
vertical sliding-door assembly comprises a primary
and secondary motor, configured respectively for
driving the primary and secondary pull belt, in par-
ticular the upward pull ends of the primary and
secondary pull belt.

The vertical sliding-door assembly according to
claim 11, wherein said primary and secondary mo-
tor are each provided with a wheel configured for
rotationally raising and lowering the respective pri-
mary and secondary pull belts, wherein the primary
and secondary motor are positioned such that the
primary and secondary pull belts extend between
the respective first and second belt guides and the
primary and secondary motor at an angle between
75 and 90° relative to the substantially vertically
oriented portion of the first branch.

The vertical sliding-door assembly according to
any one of claims 2-12, wherein the unbranched
segment comprises a lower and an upper substan-
tially vertical portion, wherein the lower portion is
oriented more towards the front side of the sliding-
door assembly than the upper portion, and wherein
the upper and lower portion are connected by
means of an S-shaped bend, wherein the S-
shaped bend is positioned at a height located be-
tween the first primary carriage part and the sec-
ond primary carriage part of the primary door panel
in the lowered position.

A method for opening and/or closing a vertical slid-
ing-door assembly according to any one of the pre-
ceding claims 1-13, comprising the steps of:

activating a primary motor for raising a primary
pull belt, whereby a primary door panel is
raised,;

causing the primary door panel to hinge rela-
tive to a first primary carriage part before fully
raising the primary door panel;

guiding an upper side of the primary door pa-
nel along a first branch of a branched segment
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of a guide track and a lower side of the primary
door panel along a second branch of the
branched segment;

activating a secondary motor for raising a sec-
ondary pull belt, whereby a secondary door 5
panel is raised; and

guiding an upper side of the secondary door
panel along the first branch and a lower side

of the secondary door panel along the second
branch, 10
wherein the primary and secondary door pa-
nels are oriented face-to-face in a storage
space.

15. A method for manufacturing or installing a vertical 15
sliding-door assembly according to any one of the
preceding claims 1-13, comprising the steps of:

providing a guide track in a side wall of a cabi-

net, wherein the guide track comprises an un- 20
branched segment and a branched segment,
which branched segment comprises a first
and a second branch that meet at a branch
point;

mounting a primary door panel by means of a 25
primary movable carriage with primary guide
means, wherein the primary door panel is
hingedly coupled to the primary movable car-
riage;

mounting a secondary door panel by means of 30
a secondary movable carriage with secondary
guide means, wherein the secondary door pa-

nel is non-hingedly coupled to the secondary
movable carriage;

providing a primary and secondary motor in a 35
storage space of the cabinet;

connecting an upward pull end of a primary
pull belt to the primary motor and an attach-
ment end of the primary pull belt to the primary
door panel; and 40
connecting an upward pull end of a secondary

pull belt to the secondary motor and an attach-
ment end of the secondary pull belt to the sec-
ondary door panel,

wherein the primary and secondary guide 45
means are configured for guiding the respec-

tive primary and secondary door panels up-
wards and downwards along one and the

same guide track.
50

55
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