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DESCRIPTION

Technical field

[0001] The present disclosure relates to a sliding door arrangement with a sliding door, a rail
system, comprising a first rail which guides a sliding motion of the door, and an attenuation and
retraction device, which brakes the sliding motion of the door at a brake position in the vicinity
of a door end position and retracts the door to the end position. The attenuation and retraction
device is placed in the extension of the first rail and comprises a lid with a slot that is open, at
an entry point, towards the first rail, and the door comprises a pin, a first end of which is
slideably attached to the door, and a second end of which is devised to enter the slot to
interact with the attenuation and retraction device when reaching the entry point.

Background

[0002] Such an arrangement is disclosed in EP-2372064-A1, where a pin is urged against the
rail by means of a spring. Alternatively, if the rail is placed under the door, the pin's own weight
may be used to apply a sufficient pressure against the rail to ensure that the pin reliably snaps
into the attenuation and retraction device slot.

[0003] A problem associated with sliding door arrangements of this kind is how to improve
their operation while maintaining reliability.

Summary

[0004] An object of the present disclosure is therefore to improve the operation of an
arrangment of the initially mentioned kind with maintained reliability.

[0005] This object is achieved by a sliding door arrangement as defined in claim 1. More
specifically, in an arrangement of the initially mentioned kind, the attenuation and retraction
device comprises a catching device which is arranged to interact with the pin, such that the pin
reaches further into the slot after passing the entry point as the door approaches the end
position. Thanks to this arrangement, the pin does not have to be urged against the rail, and
still may be connected with the attenuation and retraction device in a reliable way when the
braking position is reached. The pin does therefore not have to wear against the rail, which
increases the life of the arrangement as a whole. Further, less friction and noise is produced
when the pin does not have to be urged against the rail.

[0006] The catching device may be provided in the form of a ramp device in the lid slot. Then,
the slot may have longitudinal edges and the ramp device may comprise a portion of the
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longitudinal edges that rise gradually further from the top surface of the lid, in the direction
towards the rail, until reaching a tip of the edge in the vicinity of the entry point.

[0007] The pin may have a tip, intended to interact with the attenuation and retraction device,
a wing portion, which is wider than the width of the slot in the attenuation and retraction device,
and a waist portion, on the other side of the wing portion as seen from the tip, which is
narrower than the width of the slot in the attenuation and retraction device, such that the wing
portion can enter beneath the slot edges after passing the entry point towards the end position.

[0008] To further facilitate the interaction between the pin and the attenuation and retraction
device, the wing portion may have a tapering part, tapering towards the attenuation and
retraction device.

[0009] A spring may be used to urge the pin towards the retracted position.

[0010] The door may further comprise a wheel carried by a wheel holder, which is arranged to
move the wheel between a retracted position and an extended position, and a transmission
mechanism which interconnects the wheel holder and the pin such that a movement of the
wheel, towards the extended position of the wheel, urges the pin towards the extended
position. This steers the pin in such a way that it is reliably presented to the catching function of
the attenuation and retraction device.

[0011] The wheel holder may be devised to urge the wheel, towards its extended position,
against the rail, by means of a spring.

[0012] The transmission mechanism may be arranged to maintain a gap between the tip of
the pin and the rail, e.g. in the range 2 £ 0.5 mm.

[0013] The wheel holder and the pin may be mounted in a cassette.

Brief description of the drawings

[0014]
Fig 1 shows a sliding door arrangement.

Fig 2a shows a perspective veiw of a lid of an attenuation and retraction device. Fig 2b shows
an enlarged portion of fig 2a.

Fig 3 shows a part of a door guided by a rail.
Figs 4a and 4b shows a pin for interaction with an attenuation and retraction device.

Fig 5a shows a front view of a wheel cassette for a door. Fig 5b shows an enlarged portion of
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fig 5a.

Fig 6a shows a cross section of the door in fig 3 in a first position, and fig 6b shows an
enlarged portion thereof.

Fig 7 shows a cross section of the door in fig 3 in a second position.

Figs 8-14 shows different side views of a wheel cassette.

Detailed description

[0015] The present disclosure relates generally to a sliding door arrangement. Such an
arrangement is typically used to delimit a niche or recess, which may be provided with shelves
and may be used as a closet. Another use for a sliding door arrangement is as a room dividing
device providing a semi-removable wall. Needless to say, there are other uses.

[0016] Fig 1 illustrates schematically a sliding door arrangement 1. Typically, the door
arrangement may be used at the end of a room, extending between a first 3 and a second 5
wall, and between the floor 7 and the ceiling 9. In the illustrated case, only two doors 11, 13 are
used, although the number of doors may even exceed five in some applications. The space 15
behind the doors may be provided with shelves and may be used as a closet. When the doors
are closed, the space 15 behind the doors is both concealed and protected from dust and the
like. The doors may provide mirror panels or decorative panels of different kinds. Usually, the
total width of the doors exceeds that of the opening such that the doors overlap each other
avoiding any gaps between the doors in their closed position.

[0017] The sliding doors 11, 13 are mounted between a bottom rail 17 and a top rail 19. As
will be shown later, each door may have two top wheels that are resiliently urged towards a
track of the top rail 19 and two bottom wheels that rest on a track of the bottom rail 17. In the
illustrated case, the arrangement is fitted between the ceiling and the floor of a room. As will be
shown, the wheels are kept in place by wheel holders that are capable of moving the wheels
between a more retracted position and a more extended position. The arrangement may also
be used e.g. in an opening between two rooms, in which case the top rail 19 may instead be
fitted under the top piece of the opening. A further possibility is to attach the top rail to the wall
above such an opening.

[0018] A sliding door arrangement of this kind may be built in a room from the outset, or may
be added later on. Particularly in the latter case, the arrangement may need be adjustable to
some extent in order compensate for being used in a not perfectly rectangular opening. For
instance, if the second wall 5 is slightly inclined, i.e. deviating slightly from the vertical, the
second door 13 may be inclined too, such that its right edge runs parallel with the second wall,
thereby avoiding any gap between the second door 13 and the second wall 5 at the rightmost
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position of the former. This can be done by adjusting either or both of the door's bottom
wheels.

[0019] Fig 3 illustrates a part of a sliding door arrangement according to the present
disclosure. The door arrangement is provided with at least one attenuation and retraction
device 29. This device is used to provide smooth, silent and accurate operation of the door.
The attenuation and retraction device is active in the vicinity of an end position of the door 11,
i.e. where the door reaches the left wall 3. When the door 11 approaches this end position it
reaches a brake position at which point a pin 31 of the door interacts with the attenuation and
retraction device which begins to absorb the kinetic energy of the door 11. The pin 31 is
slideably attached to the door and is moveable towards the rail between a retracted position
and an extended position. At the same time as the kinetic energy is absorbed, the attenuation
and retraction device pulls in the door 11 to the end position where the left edge of the door is
in contact with or in close proximity to the left wall 3. This feature results in the door being
completely shut thanks to the retraction function. At the same time, it is prevented that the door
11 slams into the wall 3 thanks to the attenuating/braking function. It should be noted that a
door of this type may typically weigh up to 30 kg or even more. Attenuation and retraction
devices providing a soft-closing function are, as mentioned, per se well known in many
applications such as drawers and the like.

[0020] The upper left wheel 33 of the door 11 need not be placed at the side edge of the door,
which means that the rail 19 which guides the door 11 need not extend all the way to the wall
3. Thereby, the attenuation and retraction device 29 can be placed in the elongation of the rail
19. The attenuation and retraction device 29 interacts with the tip of the pin 31, braking the
door and closing the door as is well known per se. An example of the operation of an
attenuation and retraction device is shown in EP-2372064-A1 and EP-2372066-A1. It has been
suggested to urge the pin 31 against the rail 19 to ensure that the pin snaps into the slot of the
attenuation and retraction device.

[0021] In the present disclosure, the attenuation and retraction device is instead devised with
a catching function that positions the tip of the pin 31 in the attenuation and retraction device
29 in such a way that proper interaction is ensured.

[0022] The lid 35 of the attenuation and retraction device is shown in fig 2a. The lid comprises
at least one slot 37; in the illustrated case, the lid has two slots. The attenuation and retraction
device is intended to be placed in the extension of the rail 19 (position indicated) and the slot
37 is open, at an entry point 39, towards the rail.

[0023] In order to accomplish the catching function, the lid 35 comprises a catching device in
the form of a ramp portion 41 which is arranged to interact with the pin 31. In the ramp portion
41, which is shown enlarged in fig 2b, the longitudinal edges 43 of the slot 37 rise towards the
door further from the top surface of the lid 35, in the direction towards the rail 19, until, at a tip
45 of the edge 43 at the entry point 39, the distance to the base of the attenuation and
retraction device (and typically to the roof (cf. 9 fig 1) if the device is top mounted) is at its
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maximum. The ramp portion extends along a first part of the slot 37. After this part, the slot
edges may be flat and parallel with the attenuation and retraction device lid.

[0024] A pin 31 that is devised to interact with an attenuation and retraction device of this kind
is illustrated in figs 4a and 4b. Fig 4a shows a side view, i.e. as seen perpendicularly to the
direction of travel of a door, and fig 4b shows a front view, as seen from the attenuation and
retraction device.

[0025] The pin 31 has a tip 47 that is intended to connect to the features in the interior of the
attenuation and retraction device that provides the braking/- closing function e.g. as described
in EP-2372064-A1.

[0026] The portion 49 at the opposite end of the pin as seen from the tip 47 is arranged to be
slideably fitted to the door, typically to a wheel cassette that is attached to the door. This may
be arranged by providing an opening in the cassette that has a similar cross section as the
corresponding portion of the pin 31. As will be described, a stop that prevents the pin from
leaving the door, and a spring that pulls the pin 31 to an innermost position may be provided.

[0027] The pin 31 further has a wing portion 51 that is adapted to interact with the ramp
portion 41 of the attenuation and retraction device lid 35. The portion below the wing portion 51
may be defined as a waist portion 53. The width of the wing portion 51 is wider than the width
of slot 37 in the lid, but the width of the waist portion 53 is not. Therefore, the tips 45 (cf. fig 2b)
of the slot edges may enter into the waist portion 53 of the pin 31. As the pin 31 passes the
ramp portion 41 the pin is pulled out of the door by the slot, such that the tip 47 of the pin 31
reaches further into the slot after passing the entry point 39. The ramp portion 37 of the slot
thus positions the tip 47 of the pin 31 reliably inside the attenuation and retraction device to
interact therewith.

[0028] To further improve the catching function, the pin 31 can be devised with a wing portion
51 where the wings, which extend laterally with regard to travelling direction of the door, have a
tapered portion 55 at the edge that faces the attenuation and retraction device. The wings thus
taper upwards, as illustrated in fig 4a, such that they more easily slip into the lid slot at the
entry point. Alternatively, the edge of the wing that faces the attenuation and retraction device
can be angled upwards. In both cases the surfaces of the pin that will be pulled by the slot
edges are angled to be more exposed to the pulling surfaces under the slot edges. In principle,
the wings may be angled in this way as a whole, and may interact with slot edges that are
straight, without a ramp portion, as a ramp is then instead provided on the pin. This requires
that the slot edges extend far enough from the base of the attenuation and retraction device to
catch the front end of the wings.

[0029] Additionally, the front end 57 of the pin 31 at the waist portion can be tapering in the
direction facing the attenuation and retraction device, such that the waist portion is more easily
fitted in between the slot edges.
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[0030] It should be noted that a ramp portion could be devised differently. For instance, the
slot of the lid could be flat, and a ramp portion could be devised e.g. at one side of the slot,
interacting with a portion protruding from the pin laterally with regard to the slot. This would
also provide a catching function on the lid. Another way to accomplish a catching function could
be to use a magnet in the attenuation and retraction device attracting a ferromagnetic pin, or
vice versa.

[0031] Fig 5a shows a front view of a wheel cassette 59 for a door. The cassette which will be
described in greater detail later includes the wheel 33 which may be spring loaded and the pin
31. The cassette may be produced as a component that can be fitted to different varietes of
doors, e.g. different door material, sizes etc. However, it would also be conceivable to include
the coresponding components directly in the door.

[0032] The Fig 5b shows an enlarged portion of fig 5a. As is shown, there is provided a gap
61 between the wheel 33, where the wheel is intended to be supported by the rail, and the tip
47 of the pin 31. This is provided by a steering function as will be described later. Typically, the
gap 61 is intended to be 2 + 0.5 mm, although different sizes are conceivable. Thanks to this
gap, the pin does not wear against the rail.

[0033] The gap is also shown in fig 6a, which shows a cross section of a door before reaching
a position where the attenuation and retraction device becomes activated. The door, the rail,
and the attenuation and retraction device are shown in cross-section while the wheel cassette
with included components are not shown in cross section.

[0034] As is shown, the wheel 33 is urged against the rail, and the pin 31 is in a relatively
retracted position. As is more clearly shown in the enlarged fig 6b, the wing portion 51 of the
pin is located above the tip of the ramp 45. Thereby, the wing portion 51 will follow the
trajectory illustrated with a dotted arrow in fig 6b when reaching the ramp portion, pulling the
pin 31 further out of the cassette. This positions the tip 47 of the pin 31 reliably inside the
attenuation and retraction device. The attenuation and retraction device begins to interact with
the pin, and the arrangement finally reaches the position shown in fig 7 where the door is shut.
Note that the pin is now in a relatively extended position as compared with in fig 6a.

[0035] Figs 8-14 present functionalities in a wheel cassette 63. The cassette 63 may be built
as a generally flat box which provides features allowing the cassette to be mounted on the
door, and supports the included components. The cassette has a wheel holder 65 which
extends out of the interior of the cassette 63 as shown in fig 8. The wheel holder 65 is pivotably
attached to the cassette 63 at a wheel holder pivot 67 axis, where it is suspended between the
side walls of the cassette 63. A torsional spring 69 urges the wheel holder 65, counter-
clockwise as shown in fig 9, towards its most extended position, thereby urging the wheel 33
towards the rail, that would be placed above the cassette shown in fig 9. Fig 9 shows the
position where the wheel is most extended, an inner portion 81, at the opposide side of the
pivot 67 as seen from the wheel, resting agains the cassette floor 83.
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[0036] As is shown in the cut-out in fig 14, a compression spring 77 urges the pin 31 inwards,
towards the interior of the cassette. In fig 9 however, the force of the spring (located behind the
pin in the view in fig 9) is overcome by a transmission mechanism, which includes an abutment
75 on the wheel holder 65, displaced from the wheel holder pivot 67, and a pivotable
transmission lever 71, which is pivotably attached to the cassette 63 at a pivot axis 73. The
abutment 75 in fig 9 abuts one side of the transmission lever 71 causing the arm to pivot
clockwise when the wheel holder turns counter-clockwise. The other end of the lever, which is
connected to the pin 31 by resting on an abutment surface 85 (cf. fig 4b), thereby forces the
pin outwards. By means of this function, the pin 31 is urged, against the force of the
compression spring 77, out of its retracted position, such that it is positioned close to the rail,
but not in contact with the same. Thereby, the pin is well positioned to interact with the
attenuation and retraction device. When this happens, the catching function in the attenuation
and retraction device pulls the pin out further, thereby further compressing the spring 77.
Although a constant gap between the wheel and the pin tip, in the direction towards the rail,
would be advantageous, some deviations during the extending of the wheel can be allowed.
When the attenuation and retraction device pulls the pin further out, this gap i eliminated, bur
at that point, the pin does not face the rail.

[0037] Other ways of accomplishing the transmission function are conceivable, e.g. providing
the abutment 75 as a cam surface, using cogwheels, etc.

[0038] Figs 9-11 show how the transmission mechanism makes the pin follow the wheel
downwards. The more the wheel is pivoted away from the extended position, the further the
pin is retracted by the influence of the compression spring.

[0039] Figs 12-14 show corresponding positions as figs 9-11 but seen from the other side of
the wheel cassette. In fig 14, a cut-out exposes the pin 31 and the compression spring 77. The
compression spring 77 is located in a recess in the pin and between the floor of the recess and
a stop 79 that extend from the cassette side wall and into the recess, This stop further
prevents the pin 31 from leaving the cassette.

[0040] The present disclosure is not restricted to the above described examples and may be
altered and varied in different ways within the scope of the appended claims. For instance,
while the above embodiments show a top-wheel arrangement, where the wheel runs on a ralil
above the door and is urged against this rail by a torsional spring, bottom wheel arrangements
are also possible. If so, the torsional spring is replaced by an adjustment mechanism that e.g.
by means of a screw allows the end user to adjust the extent of the wheel extension of the
door, e.g. in the way illustrated in aforemetioned EP-2372064-A1. A transmission mechanism
as illustrated above may nevertheless be provided to ensure that the pin is adjusted
corresponding to the adjustment of the wheel.

[0041] The above illustrated function where the position of the pin is adjusted in accordance
with the adustment of the wheel may also be used together with attenuation and retraction
devices that do not have a special catching function to pull the pin out. For instance, by
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providing a slightly raised attenuation and retraction device where the functions intended to
interact with the tip of the pin are located slightly higher than the point where the rail ends,
reliable interaction can be ensured with an accurate positioning of the pin tip close to the rail.

[0042] Although a system with two rail tracks, and correspondingly an attenuation and
retraction device with two slots are shown above, more or less tracks could be used. Instead of
a compression spring as shown in fig 14, the pin's own weight could be used to pull the pin
back into the door.
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PATENTKRAV

1.

Skydedgrsanordning, omfattende i det mindste en skydedgr (11), et skinnesy-
stem, omfattende i det mindste en fgrste skinne (19), som leder en glidebeve-
gelse af dgren, og en dempnings- og indtrakningsindretning (29), der bremser
dgrens glidebevagelse 1 en bremseposition 1 nerheden af en endeposition for
dgren og indtreekker dgren til endepositionen, hvilken dampnings- og ind-
treekningsindretning (29) er udformet til at blive anbragt i forlengelse af den
forste skinne og omfatter et 1ag (35) med en slids (37), der ved et indkgrsels-
punkt (39) er 4ben mod den fgrste skinne, hvorved den mindst ene dgr omfat-
ter en stift (31), som er fastgjort til dgren, sd den kan glide mellem en tilbage-
trukket position og en udstrakt position og er indrettet til at virke sammen med
dempnings- og indtrekningsindretningen (29), nar den nér frem til indkgrsels-
punktet, idet den indtreeder i slidsen (37),

kendetegnet ved,at dempnings- og indtrekningsindretningen om-
fatter en fang-anordning (41) 1 form af en rampeanordning (41) 1 dempnings-
og indtrekningsindretningens 1dg (35), og som er udformet til at treekke stiften
(31) lengere ud af dgren og ind 1 slidsen, efter at indkgrselspunktet er passeret,
nar dgren nermer sig endepositionen.

Skydedgrsanordning ifglge krav 1, hvorved slidsen (37) omfatter langsgéende
kanter (43), og hvorved rampeanordningen omfatter et afsnit af de langsgaende
kanter (43) som gradvist rejser sig yderligere fra lagets (35) overflade i retning
af skinnen (19), indtil en spids (45) af kanten (43) er néet ind i nerheden af
indkgringspunktet (39).

Skydedgrsanordning ifglge krav 2, hvorved stiften (31) omfatter en spids (47),
der er bestemt til at virke sammen med dempnings- og indtrekningsindretnin-
gen (29), et vingeafsnit (51), som er bredere end bredden af slidsen (37) 1
dempnings- og indtreekningsindretningen, samt et taljeafsnit pa den anden side
af flgjafsnittet, set fra spidsen, og som er smallere end bredden af slidsen (37) 1
dempnings- og indtreekningsindretningen, saledes at flgj-afsnittet kan indtreede
neden for slidsen, efter at indtreekningspunktet er passeret i retning af endepo-
sitionen.

Skydedgrsanordning ifglge krav 2 eller krav 3, hvorved flgjafsnittet (51) om-
fatter en spidsende del (55), som spidser mod dempnings- og indtrekningsan-
ordningen.

Skydedgrsanordning ifglge et hvilket som helst af de foregdende krav, hvorved
en fjeder (77) tvinger stiften hen imod den indkgrte position.

Skydedgrsanordning ifglge et hvilket som helst af de foregdende krav, hvorved
dgren desuden omfatter et hjul (33), som beares af en hjulholder (65), der er
indrettet til at bevage hjulet (33) mellem en tilbagetrukket position og en ind-
kgrt position, og en transmissionsmekanisme (71, 73, 75), som forbinder hjul-
holderen (65) og stiften (31), saledes at en bevagelse af hjulet hen imod den
indkgrte position for hjulet tvinger stiften (31) hen imod indkgringspositionen.
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7. Skydedgr ifplge krav 6, hvorved hjulholderen er indrettet til at tvinge hjulet
hen imod dets indkgrte position mod skinnen ved hjalp af en fgrste fjeder (69).

8. Skydedgr ifglge krav 6 eller krav 7, hvorved transmissionsmekanismen er ind-
rettet til at opretholde en afstand mellem stiftens (31) spids og skinnen.

9. Skydedgrsanordning ifglge krav 8, hvorved den opretholdte afstand ligger i
omradet 2 +/- 0,5 mm.

10. Skydedgrsanordning ifglge et hvilket som helst af kravene 6 til 9, hvorved
hjulholderen og stiften er monteret i en kassette.
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