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(57) Abstract: The invention relates to a sliding-door system comprising a rail

device (10A; 10B). The rail device comprises a mounting rail (2A, 2B) that can
be mounted in a building, a travel rail (1A, 1B), in which at least two travel
units (63) connected to a sliding door (6) are slidably mounted, and a plurality of
coupling devices (3A; 3B, 4A; 4B), by means of which the travel rail (1A, 1B)
and the mounting rail (2A, 2B) are detachably connected to each other and which
each comprise a coupling head (3A, 3B), which is connected to the travel rail
(1B) or to the mounting rail (2A) and has a coupling plate (32) and a coupling
neck (31) and can be anchored in a coupling opening (4A; 4B), which is provided
in the mounting rail (2B) or the travel rail (1A) and comprises a first opening
part (41), the diameter of which is greater than the diameter of the coupling plate
(32), and a second opening part (42), which adjoins the first opening part and
the diameter of which is greater than the diameter of the coupling neck (31) but

smaller than the diameter of the coupling plate (32). According to the invention,

Fig. 95

_—

aramp (52) is provided at least on one side of the coupling head (3A, 3B), which

" ramp rises toward the coupling neck (31) and away from the coupling plate (32).

(57) Zusammenfassung: Die Schiebetiiranlage umfasst eine Schienenvorrich-
tung (10A; 10B), die eine in einem Gebdude montierbare Montageschiene (2A,
ay 2B), eine Laufschiene (1A, 1B), in der wenigstens zwei Laufwerke (63), die mit
' einer Schiebetiir (6) verbunden sind, verschiebbar gelagert sind, sowie mehrere
Kopplungsvorrichtungen (3A; 3B, 4A; 4B) umtasst, durch die die Laufschiene
(1A, 1B) und die Montageschiene (2A, 2B) Isbar miteinander verbunden sind,
und die je einen Kopplungskopt (3A, 3B) umfassen, der mit der Laufschiene
(1B) oder mit der Montageschiene (2A) verbunden ist, der eine Kopplungsplatte
(32) und einen Kopplungshals (31) aufweist und der in einer Kopplungséffnung

(4A; 4B) verankerbar ist, die in der Montageschiene (2B) oder der Laufschiene
(1A) vorgesehen ist und die ein erstes

[Fortsetzung auf der ndichsten Seite]
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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.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiighare regionale Schutzrechtsart): ARIPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST,
SZ,TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ,
RU, TJ, TM), europdisches (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI,
SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Veriffentlicht:
—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Offnungsteil (41), dessen Durchmesser grosser ist als der Durchmesser der Kopplungsplatte (32), und ein daran anschliessendes
zweites Offnungsteil (42) umfasst, dessen Durchmesser grosser als der Durchmesser des Kopplungshalses (31) aber kleiner als der
Durchmesser der Kopplungsplatte (32) ist. Erfindungsgemaéssist wenigstens auf einer Seite des Kopplungskopfs (3A, 3B) eine Rampe
(52) vorgesehen, die in Richtung zum Kopplungshals (31) gegen die Kopplungsplatte (32) ansteigt.
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Sliding door system

The invention relates to a sliding door system with a sliding

door that optionally may be moved into a parking space.

Sliding door systems comprise at least one sliding door that
is suspended on at least two carriages that are guided in a
guide rail. The guide rails are firmly mounted by means of
mounting screws at a ceiling or a wall or are releasably
mounted by means of a fixing device at a mounting profile,

which is firmly mounted on a ceiling or a wall.

US6647590B2 discloses a rail device with a mounting profile
that comprises two legs for receiving a guide rail. The first
leg comprises of the mounting profile comprises openings for
passing through fixing screws which the mounting profile can
be connected to the wall. The second leg is provided with a T-
profile-shaped longitudinal slot which is open towards the
rail and which serves for receiving and holding locking
elements that are connected to mounting screws, with which the

guide rail is mounted.

The mounting profile and the guide rail corresponding thereto
can already during manufacturing be provided with bores for
the mounting screws. The mounting profile 1is mounted in
advance whereafter mounting of the guide rail can be done with
little effort. Applying bores and/or cutting threads for
mounting the guide rail is not required, so that the same time
contamination or a mechanical impairment of the guide rail is
avoided. Thereby an optimal function of the guide rail and the

carriages guided there in is ensured.

Connection of the guide rail to the pre-mounted mounting

profile can easily be done. The locking elements are inserted
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into the longitudinal slot of the mounting profile, turned
from a first position to a second position and subsequently
forced and by turning the mounting screws into the same
direction. As well the guide rail can easily be released and

mounted again, if access is given to the locking elements.

However, sliding door devices often comprise guide rails,
which are extending into a parking space, which is delimited
by room walls that are mounted after the installation of the
guide rail and between which a part of the guide rail and the
sliding door, which has been driven into the parking space, is
enclosed. If a repair of the guide rail or components
installed therein, such as buffer devices or pulling devices
and/or damping devices, is required, then that these devices
are barely accessible and not is mountable without removing or

destroying the room walls.

US1945332A discloses a further device for mounting a guide
rail. This device comprises a rail holder that embraces the
guide rail and that comprises a larger cross-section with a
free space, in which a symmetrically formed clamp is provided,
which comprises two wings. In the centre the clamp is held by
a screw. When tightening this screw, the wings are pressed
downwards against the guide rail, which is thus fixed by the
clamp. Hence, this device requires in a first step to enter
the guide rail into the cross-section of the rail holder and
in a second step tightening of the screw arranged above the
guide rail, which 1is undesirable since screws are scarcely

accessible above the guide rail.

DE10012511A1 discloses a sliding door system with a rail
device, which comprises a mounting rail installed in a
building, a guide rail in which carriages connected to a

sliding door are displaceably held as well as a plurality of
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coupling devices, which serve for connecting the guide rail to
the mounting rail. The coupling devices comprise each a
mushroom-shaped coupling head that is connected to the guide
rail and that can be anchored in a coupling opening, which is
provided in the mounting rail and which has the form of a
keyhole with a larger and a smaller opening part. For
connecting the guide rail to the mounting rail the coupling
heads are 1inserted into the larger opening part of the
coupling opening and are moved against the smaller opening
part of the coupling opening, in order to lock the coupling
heads. For performing adjustments, repairs or maintenance the
guide rail 1s often dismounted. Thereby, the guide rail is
shifted back until the coupling heads are again coaxially
aligned with the larger opening part of the coupling opening.
The guide rail is often shifted forcefully so that the coaxial
alignment of the coupling heads with the larger opening part
of the coupling opening often succeeds only after several
trials in which the guide rail engages in the mounting rail.
It must be noted that the installer performs its work usually
on a ladder and cannot overview the alignment of the coupling
heads relative to the coupling openings. Hence the described

working process requires considerable effort.

A further device of this kind, with which the same effort is
required when mounting and dismounting the guide rail, 1is

described in DE202015105568U1.

The present invention desirably provides an improved sliding
door system, which desirably does not suffer from the

disadvantages described above.

In particular, a sliding door system shall be created, which
desirably allows the guide rail to be mounted or dismounted on

a mounting rail.
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Vibrations and noise which frequently occur with known sliding

door systems desirably shall be avoided.

The rail device desirably shall be advantageously usable with
sliding door systems that comprise a parking space, into which
the sliding door can be displaced. Desirably, 1t shall be
possible, to quickly perform maintenance, repair or the
replacement of the guide rail, without removing parts of the

parking space.

Desirably, an exchange of the guide rail shall be executable
without automatic guiding, so that the installer does not need
to pay attention to the exact alignment and mutual
displacement of the guide rail and the mounting rail thus

excluding incorrect manipulation.

Accordingly, there 1is provided a sliding door system that
comprises the features defined 1in <claims 1. Preferred

embodiments of the invention are defined in further claims.

The sliding door system comprises a rail device with a
mounting rail mounted or mountable in a building, with a guide
rail in which at least two carriages that are connected to a
sliding door are guided or guidable along a guide axis, and
with a plurality of coupling devices, with which the guide
rail and the mounting rail are releasably connected with one
another and which comprise each a coupling head that is
connected to the guide rail or to the mounting rail, that
comprises a coupling plate and a coupling neck, which adjoins
the lower side of the coupling plate, and that can be anchored
in a coupling opening, which is provided in the mounting rail
or the guide rail and which comprises a first opening part
with a diameter that is larger than a diameter of the coupling
plate, and a second opening part adjacent thereto with a
diameter larger than the diameter of the coupling neck but

smaller than the diameter of the coupling plate, wherein at
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least on one side of the coupling head and on the lower side
of the coupling plate a ramp is provided, which, in a
direction towards the coupling neck, increases 1in height

towards the coupling plate.

The ramp, which preferably is aligned at least approximately
in parallel to the guide axis and, after installation, 1is
facing the first opening part of the coupling opening, allows
releasing the guide rail from the mounting rail in a simple
manner. When the installed guide rail is forcefully moved
relative to the mounting rail, in order to align the coupling
head and the first opening part of the coupling opening above
one another, the ramp prevents the coupling plate from
transferring the edge of the first opening part of the
coupling opening and to engage on the other side below the
central member of the mounting rail. Instead, the ramp hits
the edge of the first opening part and, by gliding across the
edge of the first opening part, transfers the coupling plate
through the first opening part of the coupling opening. The
process runs analogously, if the coupling heads are mounted on
the mounting rail and the coupling openings are provided on

the guide rail.

When shifting the guide rail, it is therefore ensured that the
coupling heads get smoothly released from the guide rail or
mounting rail without hooking in at another position. By at
least one of the ramps the decoupling process 1s actively

supported.

The ramp can be an integral part of the coupling head or can
be part of a device member, which can be coupled to the

coupling head in a force-locking and/or form-locking manner.

The ramp can be made from the same or other material is used
for the coupling head. The ramp can be made from metal or

plastic or a combination thereof. A ramp made of plastic may
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be equipped at the front side facing the edge of the first
opening part with an insert made of metal. With this
combination the ramp exhibits due to the elastic member a
desirable elasticity when the ramp hits the edge of the first
opening part and due to the metal insert a desirable rigidity
when the ramp moves across the edge of the first opening part.
In preferred embodiments the ramp therefore consists of an
elastic member and a metal member preferably a metal insert

held by the plastic member.

The ramp has a face side that is facing the edge of the first
opening part (when installed) and that is straight or curved.
The broadness of the ramp is preferably smaller than the
diameter of the coupling neck so that it does not form an
obstacle when the coupling neck is moved into the second
opening part of the coupling opening. The height of the ramp
preferably corresponds to the height of the coupling neck so
that the ramp preferably ends below or adjacent to the lower

side of the coupling plate.

The ramp preferably exhibits the form of a plate with an

inclined front face or deform of a segment of a cone.

The two opening parts of the coupling opening are preferably
rounded, so that the coupling plate of the coupling head can
be guided practically unobstructed through the first opening
part and still only a minimum weakening of the related central

member occurs.

Hence, the coupling plate of the coupling head can be guided
through the first opening part of the coupling opening,
whereafter the guide rail and the mounting rail are mutually
shifted in parallel to the guide axis such, that the coupling
neck 1is introduced into the second opening part and is

anchored there. The region of the guide rail, which borders
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the second opening part, serves therefore as flange that holds
the coupling plate, which has been guided through the coupling
opening, so that the coupling plate can no longer escape back
through the coupling opening and the connection between the
guide rail and the mounting rail is established. Finally, the
guide rail and the mounting rail or preferably mutually
locked, e.g. by guiding a bolt or a screw through the guide

rail and the mounting rail.

Hence, after the installation of the mounting rail, the guide
rail can be lifted towards the mounting rail and shifted and
so be coupled with the mounting rail and preferably locked. In
the same, the installed guide rail can be unlocked after the
installation, grasped outside the parking space, if present,

shifted backwards and be released from the mounting rail.

Thereby, the installation of the mounting rail is done in a
known the way, whereby it is taken care that the mounting rail

it horizontally aligned in the selected height.

In a preferred embodiment the guide rail and the mounting rail
comprise each a central member, which is either connected to
the coupling head of the coupling devices or is provided with
the coupling opening. The parts of the coupling devices or
therefore exchangeable and can be mounted on the guide rail or

the mounting rail as desired.

The central member of the guide rail is preferably provided on
both sides each with a side member and with at least one
coupling flange distant and aligned in parallel thereto,
optionally a flange plate. The first side member or the first
side members form together with a rail foot, on which the

wheels of the carriage can be seated, each an L-profile.
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The central member of the mounting rail is preferably also
provided on both sides each with a side member, which is
dimensioned and aligned such that, then mounting the rail
device, the side member can enter a coupling space provided
between the at least one coupling flange and the side member
of the guide rail neighbouring thereto. Hence, during the
process of mounting the guide rail, the guide rail and the
mounting rail can provisionally be coupled with one another
before the coupling heads are introduced into the coupling
openings and are anchored. This process is facilitated by the

provisional coupling.

The at least one coupling flange therefore allows the guide
rail to be provisionally coupled with the mounting rail in a
simple manner and to be aligned in parallel thereto. The
coupling heads and coupling openings are aligned along the
guide axis and can therefore be shifted along the guide axis

until they can be engaged and anchored into one another.

In addition or alternatively the diameter of the guide rail is
selected smaller than the diameter of the mounting rail, so
that the guide rail can be inserted into the mounting rail and
can axially be shifted. Hence, this process for coupling and
decoupling the guide rail is done under guidance and can

easily be performed by the installer.

The coupling head can be connected to the guide rail or to the
mounting rail in any suitable manner. Preferably the coupling
head or its coupling neck 1is screwed, moulded or caulked.
E.g., the coupling neck is guided through a related opening in
the guide rail or the mounting rail so far that an edge
extends beyond the opening, which is connected by a press fit
stem process and is plastically deformed to a flange element,

in order to establish a force-locking and form-locking
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connection. The coupling neck preferably comprises a flange
element, preferably a flange ring, which abuts the other side
of the central member of the guide rail or the mounting rail,
which is therefore clamped between the formed flange element
and the flange ring. The coupling head can also be mounted
with a screw, which is for example axially held in an inner
thread of the coupling neck and which abuts with the screw
head the central member of the guide rail or the mounting
rail. Alternatively, the coupling neck itself can be provided
with a thread, which is turned into an opening in the guide
rail or the mounting rail, in which a thread or a threaded

element is inserted.

The coupling head can rotation symmetrically be constructed
and can be mounted in a simple manner. Alternatively, at the
related side a segment of the coupling head or the coupling
plate, respectively, can be cut away, so that the coupling
plate cannot engage in the mounting rail when dismounting. By
a suitable design of the coupling head an additional ramp may

not be required.

In a further preferred embodiment a buffer device is provided
that comprises the at least one ramp and/or at least one
resilient element, with which, after connecting the guide rail
to the mounting rail, the coupling head is elastically coupled
to the central member of the guide rail or the central member
of the mounting rail. Thereby any play between the mounting
rail and the guide rail is avoided. By the buffer device,
which is preferably made from plastic, a direct contact
between the guide rail and the mounting rail and therefore

metallic noise is avoided, when the sliding door is operated.

The buffer device preferably comprises a plate-shaped member

with an opening, which serves for receiving the coupling neck
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of a coupling head. Thereby, the buffer device <can be
connected to the coupling head such that the resilient
elements or spring elements are arranged laterally adjacent to
the coupling head and/or the ramps are arranged aligned along
the guide axis on the front side and the backside of the

coupling head.

The at least one resilient element and/or the at least one
ramp or preferably connected 1in one piece to the buffer
device. Alternatively, the resilient element and/or the ramp
can be connected e.g. by means of a snap-on or click

connection in a form-locking manner to the buffer device.

The at least one resilient element and/or the at least one
ramp are preferably aligned in parallel to the guide axis, so
that they exhibit optimal performance during mutual
displacement of the guide rail and the mounting rail and are

exposed to pressure only, but not torsion.

In a further preferred embodiment the coupling head comprises
a central bore, through which a fixing element, such as a
screw, can be guided, e.g. in order to fix the guide rail or
the mounting rail, electrical devices, such as power supply

lines for motorised carriages, etc..

The coupling head is preferably held torque proof (ie so as to
not rotate) in the related central member, so that it cannot
automatically get loose from the central member. In a
particularly simple manner this can be done by providing the
coupling neck and the thereto corresponding opening in the
central member of the guide rail or the mounting rail with a
polygonal cross-section. Alternatively a locking device can be
used. E.g., the buffer device is connected torgue proof with
the related central member and torgue proof with the coupling

head and is provided for this purpose with locking elements,

which are
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connectable in a form-locking manner to the guide rail and to
the coupling head. The connection between the buffer device
and the coupling head is advantageously established with the
inventive ramp, which engages in a form-locking manner into a
recess provided in the coupling head, and with holding
elements, which are connectable in a form locking manner to

the guide rail or to the mounting rail.

The coupling head and/or the buffer device are preferably made
of metal or plastic, preferably rigid plastic. Preferably a
thermoplastic plastic, such as Polyoxymethylen (POM), is used,
which exhibits high strength, stiffness and good sliding

properties.

The buffer device can consist of an elastomer or natural
rubber, which is preferably provided with a coating, which
provides the surface of the buffer device with excellent
sliding properties and which facilitates mounting of the

rails.

Alternatively, between the coupling head and the buffer device
optionally a sound absorbing element can optionally be
introduced, which consists of an elastomer or natural rubber
and provides improved sound decoupling between the mounting
profile and the guide rail. The for example annular sound
absorbing element can be several times softer than the

material of the buffer device.

In a further preferred embodiment the coupling opening adjoins
a coupling channel, which is delimited by the central member
of the guide rail and coupling strips, which are distant from
the central member and which are held within the guide rail in
parallel to the central member facing one another and which
are connected each to a side member of the guide rail. Hence,

the coupling plate can be inserted through the coupling
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opening into the coupling channel and can there be held

preferably by the resilient elements without play.

Below the invention is described in detail with reference to

the drawings. Thereby show:

Fig. 1la an inventive sliding door system with a parking
space 7, which is delimited by room walls 71, 72 and
into which an inventive rail device 10A 1is
extending, which comprises a guide rail 1A (front
part cut away), in which two carriages 63, that are
connected to a sliding door 6, are displaceably
seated, and a mounting rail 2A, which by coupling

devices are coupled with one another;

Fig. 1b a part of the sliding door system of Fig. la;

Fig. 1c the rail device 10A of Fig. 1la, of which a proximal
quarter has been cut away, with coupling devices
that comprise coupling heads 3A that are connected
to the mounting rail 2A and that can be anchored in

coupling openings 4A provided in the guide rail 1A;
Fig. 2a in a front view, the rail device 10A of Fig. 1lc with
the guide rail 1A that has been separated from the

mounting rail 2A;

Fig. 2b the rail device 10A of Fig. 1lc after connecting the

guide rail 1A to the mounting rail 2A;

Fig. 3a one of the coupling heads 3A of Fig. 1c shown from

above;

Fig. 3b the coupling head 3A of Fig. 3a in sectional view

cut along line A--A4;

Fig. 3c the coupling head 3A of Fig. 3a shown from below;
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the rail device 10A of Fig. 1lc in spatial view with
a cut along the longitudinal axis of the mounting
rail 2A4;

shown from above, the coupling head 3A of Fig. 3a
with a buffer device 5A connected thereto, which
comprises spring elements 51 on both sides and a

ramp 52 each on the front side and on the backside;

shown from below, the coupling head 3A with the

buffer device 5A of Fig. 5a connected thereto;

shown from above, the buffer device 5A of Fig. b5a;

shown from below, the buffer device 5A of Fig. 5a;

the rail device 10A of Fig. 4 with the buffer device
5A of Fig. 5a set up on the coupling head 32 and the

mounting rail 2A, along its longitudinal axis;

in a front wview, the rail device 10A of Fig. 7 with
the guide rail 1A separated from the mounting rail
24;

the rail device 10A of Fig. 8a after connecting the

guide rail 1A to the mounting rail 2A;

a part of the rail device 10A of Fig. 8b with a cut
along the longitudinal axes of the guide rail 1A and

the mounting rail 2A4;

the part of the rail device 10A of Fig. 9a with a
cut along the longitudinal axis of the mounting rail
2A and a cut through the proximal left corner of the

buffer device 5A of Fig. 5a;



10

15

20

25

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10a

10b

11

12a

12b

1l2c

13a

13b

14

- 14 -

the rail device 10A of Fig. 9 with the coupling head
3A anchored 1in a second opening part 42 of the

coupling opening 4A;

the rail device 10A of Fig. 10a with the coupling
head 3A displaced into a first opening part 41 of
the coupling opening 4A;

an inventive rail device 10B, of which a proximal
quarter has been cut away, in a further preferred
embodiment with coupling devices, which comprise
coupling heads 3B that are connected to the guide
rail 1B and that can be anchored in coupling

openings 4B provided in the mounting rail 2B;

one of the coupling heads 3B of Fig. 11 as well as a
buffer device G5B connected thereto shown in a

further preferred embodiment;

the coupling head 3B and the buffer device 5B cut
along line B--B of Fig. 12a;

the coupling head 3B and the buffer device 5B of

Fig. 12a in explosion view;

the rail device 10B of Fig. 11 with the guide rail

1B separated from the mounting rail 2B;

the rail device 10A of Fig. 13 after coupling the

guide rail 1B to the mounting rail 2B; and

the guide rail 1B of Fig. 11 with two installed
coupling devices 3B, which are provided with

modified buffer devices 5B*.

la shows an inventive sliding door system with a parking

space 7,

into which an inventive rail device 10A is extending,
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which comprises a mounting rail 2A and a guide rail 1A
releasably connected thereto. The front part of the guide rail
1A outside a parking space 7 1is cut away, so that the
carriages 63 are visible, which are guided in the guide rail
1A and which are connected wvia door fittings 61 to a sliding
door 6. The parking space 7 is delimited on both sides by room
walls 71, 72 that have been firmly installed after
installation of the mounting rail 2A and that are removable
only with considerable effort. Manual intervention into the
room opening 70 of the parking space 7 after the installation

of the room walls 71, 72 is no longer possible.

The mounting rail 2A had been installed at the room ceiling in
predetermined height and in horizontal alignment by means of

mounting screws 91.

Subsequently the carriages 63 and optionally a stopper device
(not shown) have been inserted in the guide rail 1A, which
then has been connected by inventive coupling devices to the
mounting rail 2A. Finally, the sliding door 6, e.g. a glass
door or a wooden door, has been connected by means of door

fittings 61 to the carriages 63 provided in the guide rail 1A.

Fig. 1lb shows as an example that the sliding door 6 has been
manufactured from wood and has been provided with recesses 60
at the upper corners. Into the recesses 60 a door fitting 61
has been inserted that comprises a fitting rail 611 and
fitting block 612 shifted therein. The fitting block 612 1is
connected via a threaded bar 62 to the related carriage 63,
that comprises wheelsgs 631, which can run each on rail foots 13
provided on both sides of the guide rail 1A. Hence, the
carriages 63 and the sliding door 6 are displaceable along a
guide axis x and can be driven into the parking space 7. As
mentioned, the guide rail 1A has partially been cut away, in

order to show the carriage 63 and the door fitting 61.

Fig. 1lc shows the rail device 10A that has been removed from

the sliding door system of Fig. 1la and of which the proximal
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quarter has been cut away in order to completely show the
coupling devices, which comprise coupling heads 3A connected
to the mounting rail 2A and coupling openings 4A provided in
the guide zrail 1A. The coupling heads 327, which can be
anchored in the coupling openings 4A, will be described in
detail below.

The guide 1rail 1A comprises a U-profile that is opened
downwards and at comprises a central member 12, which is
adjoined on both sides by side members 11, which form together
with foot members 13 that are facing one another an L-profile
each. The side members 11 are further connected via fillets to
a flange plate 111 that is aligned in parallel to the side

members 11.

The mounting rail 2A comprises an H-profile with a central
member 22 that is adjoined on both sides by side members 21.
The distance between the side members 21 of the mounting rail
2A is larger than the distance between the side members 11 of
the guide rail 1A, but smaller than the distance between the

flange plates 111 of the guide rail 1A.

As shown in Fig. 2a, between each flange plate 111 and the
related side member 11 a coupling space 110 is provided, in
which the related side member 21 of the mounting rail 2A can
enter. The flange plates 111 overtop the central member 12 of
the guide rail 1A at the upper side and therefore facilitate

coupling to the installed mounting rail 2A.

Below the central member 12 of the guide rail 1A the coupling
openings 4A are adjoined by a coupling channel 15 that is
partly delimited by the central member 12 of the guide rail 1A
and by two coupling strips 16, which are facing one another on
even height and are connected each with one of the side
members 11. A space is kept open between the coupling strips

16 that allows a tool to enter the coupling channel 15.
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The coupling head 3A is held preferably torque proof in an

opening 28, e.g. screwed, press fitted, welded or moulded.

Fig. 2b shows the rail device 10A of Fig. 1lc after connecting
the guide rail 1A to the mounting rail 2A. The coupling plate
32 of the coupling head 3A has been inserted into the coupling
channel 15 and the central member 12 of the guide rail 1A is
held between the side members 21 of the mounting rail 2A.
Hence, the guide rail 1A is movable only in parallel to the
guide axis x or in parallel to the longitudinal axis of the
rail device 10A. This facilitates the process of coupling and
decoupling the guide rail 1A from the coupling heads 32 of the

mounting rail 2A.

Fig. 3a shows one of the coupling heads 3A of Fig. 1lc. Fig. 3b
shows the coupling head 3A of Fig. 3a cut along line A—A. Fig.
3c shows the coupling head 3A of Fig. 3a from below. Fig. 4
shows a part of the rail device 10A of Fig. 1lc in spatial view
with a cart along the longitudinal axis of the mounting rail
2A.

The coupling head 3A comprises a coupling neck 31, which
comprises a connecting member 311 and a spacer portion 312.
The connecting member 311, which has a small diameter than the
spacer portion 312, is formed as an octagon and fits into a
corresponding octagonal opening 28 provided in the central
member 22 of the mounting rail 2A. After insertion into the
octagonal opening 28 the upper side of the spacer portion 312
forms a flange ring which adjoins the lower side of the
central member 22. The upper end piece 310 of the connecting
member 311 projects then out of the octagonal opening 28 (see
Fig. 9) and can be caulked, i.e. plastically deformed, so that
the connecting member 311 is held, below by the spacer portion
312 and above by the press fitted end piece 310, axially
immovable in the octagonal opening 28. By the octagonal form
of the connecting member 311 and the opening 28 the connecting
member 311 and therefore the complete coupling head 3A is also

held torque proof.
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The coupling neck 31 is adjoined by a round coupling plate 32,
which is designed for entering the coupling channel 15 (see
Fig. 4). Fig. 3b shows, that an axial bore traverses the whole
coupling head 32, which can be manufactured with an inner
thread.

Fig. 4 shows the coupling opening 4A that is provided in the
central member 12 of the guide rail 1A and that comprises a
larger first opening part 41 and a smaller second opening part
42. The gize of the larger opening part 41 is adapted to the
coupling plate 32, which can be transferred at this position
through the coupling opening 4A into the coupling channel 15.
Subsequently the guide rail 1A can be shifted relative to the
mounting rail 2A and can be anchored therein. Thereby second
opening part 42 receives the gpacer portion 312 preferably
without play. However, the coupling plate 32 is held below the
second opening part 42, whose bordering edges form a holding
flange. Hence, the guide rail 1A is connected to the mounting
rail 2A and can only be released by shifting the first opening
part 41 Dback over the coupling plate 32. Into a further
opening 18 in the guide rail 1A a bolt or a fixing screw 91
can be inserted, in order to lock the anchored guide rail 1A

relative to the mounting rail 2A.

In order to hold the anchored guide rail 1A without play at
coupling head 3A, preferably one or more resilient elements,
preferably spring elements, such as leaf springs, are

provided.

According to the invention, in order to facilitate removal of
the coupling head 3A out of the coupling opening 4A, at least

one ramp is provided, which adjoins the coupling head 3A.

The at least one resilient element and/or the at least one
ramp can be connected in one piece to the coupling head 3A or
can be moulded thereto in one piece. Preferably a buffer
device is provided, which comprises the at least one resilient

element and/or the at least one ramp.
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Fig. 5a shows the coupling head 3A of Fig. 3a with a buffer
device b5A connected thereto, which comprises spring elements
51 on both sgides and a ramp 52 on the front side and the
backside each. Fig. 5b shows the coupling head 32 of Fig. b5a

with the buffer device 5A connected thereto from below.

Fig. 6a shows the buffer device 5A of Fig. 5a from above and

Fig. 6b shows the buffer device 5A of Fig. 6a from below.

The buffer device 5A consists of a rectangular buffer plate
50, which comprises an opening 500 in the centre, which serves
for receiving the coupling neck 31 of the coupling head 3A, as
shown in Fig. b5a. On opposite sides the buffer plate 50
comprises resilient elements that are directed downwards or
spring elements, respectively, in the form of leaf springs
that are held on both sides. The spring elements 51 are formed
from the buffer plate 50 and are aligned in parallel to one
another. Alternatively, the spring elements 51 can also be
held on one side only. At the lower side, the buffer plate 50
is provided at the front side and the backside each with a
ramp 52, which both, seen from below, increasing height in

direction towards the opening 500.

Fig. 5a shows that the spring elements 51 and the ramps 52 of
the coupling plate 32 are directed towards the coupling head
3A, so that they can interact with the central member 12 of
the guide rail 1A held by the coupling head 3A or with the
bordering edge surrounding the coupling opening 4A of the

central member 12.

Fig. 7 shows the rail device 10A of Fig. 4 with the buffer
device 5A of Fig. 5a set up on the coupling head 3A. The
buffer plate 50 adjoins the central member 22 of the mounting
rail 2A and the spring elements 51 and the ramps 52 provided
at the buffer plate 50 extend towards the central member 12 of
the guide rail 1A. In order to show the installed coupling
head 3A with the buffer device 5A the mounting rail 2A is cut

along its longitudinal axis.
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Fig. 8a shows the rail device 10A of Fig. 7 with the guide
rail 1A separated from the mounting rail 2A. Fig. 8b shows the
rail device 10A of Fig. 8a after the guide rail 1A has been
coupled to the mounting rail 2A. The buffer plate 50 is held
above the central member 12 of the guide rail 1A and presses
the guide rail 1A with the nonvisible spring elements 51
without play against the coupling plate 32 of the coupling
head 3A, which is held by means of the coupling strips 16

within the coupling channel 15.

Fig. 9a shows in spatial new a part of the rail device 10A of
Fig. 8b with a cut along the longitudinal axes of the guide
rail 1A and the mounting rail 2A. It can be seen that the,
polygonal or preferably octagonal connecting member 311 of the
coupling neck 31 is held torque proof in the polygonal or
preferably octagonal opening 28 within the central member 22
of the mounting rail 2A drehfest. The upper end piece 310 of
the connecting member 311 of the coupling neck 31 projects
beyond the central member 22 of the mounting rail 2A and can
be deformed by caulking into a flange element. The buffer
plate 50 of the buffer device 5A adjoins the lower side of the
central member 22 of the mounting rail 2A and presses with the
spring elements 51 against the upper side of the central
member 12 of the guide rail 1A. The coupling plate 32 of the
coupling head 3A has been transferred through the coupling
opening 4A into the coupling channel 15 and lies above the
coupling strips 16. The ramps 52 are aligned in parallel to
the rail axis and prevent the coupling plate 32 from being
driven on the front side or the backside below the edge of the
central member 12 of the guide rail 1A. The coupling plate 32
lies still below the first opening part 41 and will be placed
below the second opening part 42 of the coupling opening 4A
and anchored there by shifting the guide rail 1A in the
direction indicated by an arrow. Through the opening 18 in the
guide rail 1A a lock element can be guided against the

mounting rail 2A.
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Fig. 9b shows the part of the rail device 10A of Fig. 9a with
a cut along the longitudinal axis of the mounting rail 2A and
a cut through the proximal left corner of the buffer device 5A
of Fig. 5a. Hence, the left ramp 52 is shown in sectional view
and the left side of spring element 51 has been cut away. It
igs shown that the ramp 52 adjoins the lower side of the
coupling plate 32 of the coupling head 3A, i.e. the side
facing the coupling neck 31. In this preferred embodiment, the
height h52 of the ramp 52 therefore corresponds approximately
to the height h31 of the coupling neck 31, and is therefore
smaller than the height h3A of the coupling head 3A.

The ramp 52 has a front face 521 that is inclined relative to
the guide axis x with an angle preferably in the range between
40° and 60° most preferably with an angle of approximately
45¢° .

The front face 521 is preferably located outside the radius
r32 of coupling plate 32 and preferably ends at least
approximately at the periphery of the coupling plate 32.
Hence, the front face 521 extends from the endpoint of radius
r32 of coupling plate 32 to the endpoint of radius r52 of the
buffer device 5A each measured from a central axis y of the
coupling head 3A in a direction in parallel to the guide axis

X.

Fig. 10a shows the rail device 10A of Fig. 9 with the coupling
head 3A anchored in the second opening part 42 of the coupling
opening 4A. The front sided ramp 52 of the buffer device 5
abuts the edge of the coupling opening 4A and prevents the
coupling plate 32 to move along the guide axis X below the

central member 12 of the guide rail 1A.

Fig. 10b shows the rail device 10A of Fig. 10a with the
coupling head 3A shifted into the first opening part 41 of the
coupling opening 4A. In this position the back sided ramp 52
abuts the edge of the coupling opening 4A and prevents the

coupling plate 32 to move along the guide axis X below the
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central member 12 of the guide rail 1A. When moving the guide
rail 1A the coupling head 3A is released from anchorage in the
second opening part 42 of the coupling opening 4A and 58 into
the first opening part 41, whereafter the guide rail 1A can be
removed, without the risk that the coupling plate 32 could

engage in the central member 12 of the guide rail 1A.

Fig. 11 shows an inventive rail device 10B 1in a second
preferred embodiment. The proximal quarter of the rail device
10B has been cut away to show the elements of the coupling
devices, which comprise coupling heads 3B that are connected
to the guide rail 1B and stand will be anchored in coupling

openings 4B provided in the mounting rail 2B.

The guide rail 1B 1is shown 1in a simpler embodiment and
comprises a central member 12 adjoined by side members 11 on
both sides, which form together with a foot member 13 each an
L-profile. On the central member 12 the coupling heads 3B are

arranged and held torque proof.

The mounting rail 2B comprises a U-profile that 1is opened
downwards and that comprises a central member 22 with the
coupling openings 4B. On both sides of the central member 22
side members 21 are provided, whose mutual distances larger
than the mutual distance of the side members 11 of the guide
rail 1B. Hence, the guide rail 1B can be received in the U-
profile of the mounting rail 2B, whereby the coupling of the

guide rail 1B to the mounting rail 2B is facilitated.

The coupling openings 4B provided in the central member 22 of
the mounting rail 2B correspond to the coupling openings 4A in
the guide rail 1A as shown e.g. in Fig. 4 and comprise also a
larger first opening part 41 and a smaller second opening part
42 which form approximately a keyhole. The first opening part
41 is for example circular and the second opening part 42 is
elongated or at least approximately rectangular and preferably
rounded. The coupling of the guide rail 1B to the mounting

rail 2B is done in the same way as described above, merely the
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coupling devices are mounted invers in the rail device 10B,

wherefore a kinematic inversion is present.

Fig. 12a shows one of the coupling heads 3B of Fig. 11 and a
buffer device 5B connected thereto, which also is provided at
the front side and the backside each with a ramp 52 and on
both sides with spring elements 51. Fig. 12b shows the
coupling head 3B and the buffer device 5B cut along line B--B
shown in Fig. 12a. Fig. 12c shows the coupling head 3B and the

buffer device 5B of Fig. 12a in explosion view.

As shown in the preferred embodiment of Fig. 10b, the ramps 52
connected to the buffer device 5B prevent the coupling plate
32 of the coupling head 3B from engagement in the central
member 22 of the mounting rail 2B when dismounting and moving

the guide rail 1B along the guide axis X.

In addition, the ramp 52 serves for holding the coupling head
3B torque proof. For this purpose, the buffer device 5B
comprises holding elements 55 on both sides, which embrace the
central member 12 of the guide rail 1B on both sides and
therefore hold the buffer device 5B and the ramps 52 torgue
proof. The ramps 52 each extend into a holding groove 321
provided in the coupling plate 32 of the coupling head 3B,
whereby the coupling head 3B is firmly coupled to the guide
rail 1B and held torque proof.

Fig. 12a and Fig. 12b show, that the spring elements 51 are an
integral part of the buffer plate 50 and are slightly curved
towards the coupling plate 32.

Fig. 12b shows, that between the coupling plate 32 of the
coupling head 3B and a support plate 58 of the buffer device
5B opticnally an elastic damping element 59 is provided, which
has an annular shape and consists of elastic plastic material.
The support plate 58, the damping element 59 and the coupling

plate 32 form a unity and are transferred as a unity through a
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related coupling opening 4B in the central member 22 of the

mounting rail 2B and are anchored as shown in Fig. 13.

The coupling neck 31, which has been guided through an opening
500 in the damping element 59 and in the support plate 58,
comprises an inner thread, in which a mounting screw 93 is
turned. By means of the mounting screw 93 the coupling head 3B
and the buffer device 5B are screwed to the central member 12

of the guide rail 1B.

Fig. 13a shows the rail device 10B of Fig. 11 with the guide
rail 1B separated from the mounting rail 2B. The guide rail 1B
is connected to the coupling head 3B and the buffer device 5B

by the mounting screw 93.

Fig. 13b shows the rail device 10A of Fig. 13a after the guide
rail 1B to the mounting rail 2B. The guide rail 1B has been
lifted and, after the transfer of the coupling head 3B through
the first opening part 41 of the coupling opening 4B, has been
shifted in parallel to the guide axis x, whereby the coupling
neck 31 of the coupling head 3B has been transferred into the
second opening part 42 of the coupling opening 4B and

anchored.

In this position the resilient elements 51 (not visible) abut
the lower side of the central member 22 of the mounting rail
2B and at the upper side of the mounting rail 2B, above the
second opening parts 42, the coupling unit is held, which
consists of the support plate 58, the damping element 59 and
the coupling plate 32. Hence, coupling plate 32, which is
screwed to the central member 12 of the guide rail 1B, 1is
separated by the resilient element 59 from the support plate
58, which adjoins the central member 22 of the mounting rail
2B. Hence, the mounting rail 2B is elastically held from above
by the damping element 59 and from below by the spring
elements 51 and is therefore decoupled from the guide rail 1B.

Hence, noise that is caused by the carriages 63 when moving
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the sliding door 6 will not be transferred from the guide rail

1B to the mounting rail 2B and the building.

Fig. 14 shows the guide rail 1B of Fig. 11 with two installed
coupling devices 3B that are provided each with a modified
buffer device 5B*. A cut has been made along the symmetry axis
through the rear part of the guide rail 1B and through the
rear coupling device 3B. The buffer device 5B* again comprises
a buffer spring 51 and a buffer ramp 52, which serve for the
purposes described above. However, only one holding element 55
is provided, which in the form of a spine is held in an
opening 121 provided indie central member 12 of the guide rail
1B. Holding elements, which laterally extend the guide rail

1B, can be avoided.

The reference to any prior art in this specification is not,
and should not be taken as, an acknowledgement or any form of
suggestion that such prior art forms part of the common

general knowledge.

It will be understood that the terms “comprise” and “include”
and any of their derivatives (e.g. comprises, comprising,
includes, including) as used in this specification, and the
claims that follow, is to be taken to be inclusive of features
to which the term refers, and is not meant to exclude the
presence of any additional features unless otherwise stated or

implied.

It will be appreciated by those skilled in the art that the
disclosure 1s not restricted in 1its use to the particular
application or applications described. Neither is the present
disclosure restricted in its preferred embodiment with regard
to the particular elements and/or features described or
depicted herein. It will be appreciated that the disclosure is
not limited to the embodiment or embodiments disclosed, but is
capable of numerous rearrangements, modifications and
substitutions without departing from the scope as set forth

and defined by the following claims.
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42 second opening part

5A buffer device mounted at the mounting rail 2A
5B buffer device mounted at the guide rail 1B
5B* buffer device (alternative embodiment)
50 buffer plate

500 buffer opening

51 buffer spring, resilient element

52 buffer ramp, ramp

55 holding element

58 support plate

59 damping element

6 sliding door

61 door fitting

611 fitting rail

612 fitting block

62 threaded bar

63 carriage

631 carriage wheels

7 parking space

70 room opening

71 first room wall

72 second room wall

91 mounting screw

93 connecting screw
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.

A sliding door system with a rail device, which comprises
a mounting rail mountable in a building, a guide rail in
which at 1least two carriages that are connected to a
sliding door are held displaceable along a guide axis, as
well as a plurality of coupling devices, with which the
guide rail and the mounting rail are releasably connected

with one another and which comprise each a coupling head

that is connected to the guide rail or to the mounting

rail,

that comprises a coupling plate and a coupling neck,

which adjoins the lower side of the coupling plate, and

that can be anchored in a coupling opening, which 1is
provided in the mounting rail or the guide rail and which
comprises a first opening part with a diameter that is
larger than a diameter of the coupling plate, and a
second opening part adjacent thereto with a diameter
larger than the diameter of the coupling neck but smaller
than the diameter of the coupling plate, wherein at least
on one side of the coupling head and on the lower side of
the coupling plate a ramp is provided, which, 1in a
direction towards the coupling neck, increases in height

towards the coupling plate.

The sliding door system according to claim 1, wherein the
guide rail and the mounting rail each comprise a central
member, that i1s connected either to the coupling head or
that is provided with the coupling opening, wherein the
central member of the guide rail 1s provided on both

sides each with a first side member, and wherein the
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central member of the mounting rail is provided on both

sides each with a second side member.

The sliding door system according to c¢laim 1 or 2,
wherein the ramp has a front face that is inclined
relative to the guide axis with an angle in a range
between 40° and 60° or with an angle of approximately

45°

The sliding door system according to claim 1, 2 or 3,
wherein the coupling head 1is dimensioned such that the
coupling plate is guidable through the first opening part
of the coupling opening and the coupling neck 1is
displaceable along the guide axis within the second

opening part.

The sliding door system according to any one of claims 1
- 4, wherein the ramp is provided on the side of the
coupling neck, which, after the guide rail has been
connected to the mounting rail, 1s facing the first
opening part or wherein on both sides of the coupling
head each a ramp 1is provided, which, in a direction
towards the coupling neck, increases in height towards

the coupling plate.

The sliding door system according to any one of claims 1
- 5, wherein on one side or on both sides of the coupling
head at least one resilient element is provided, which
elastically abuts the central member of the guide rail or

the mounting rail, which is coupled to the coupling head.

The sliding door system according to any one of claims 1
- 6, wherein a buffer device 1is provided, which 1is
connected to the coupling head and which is coupled in a

form-locking manner or 1s provided, in one piece, with
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the at 1least one ramp and/or with the at least one

resilient element.

The sliding door system according to claim 7, wherein the
buffer device comprises a buffer plate with a buffer
opening, which at least partially embraces the coupling
neck of the coupling head, and wherein the buffer plate
comprises the at least one ramp and the at least one

resilient element.

The sliding door system according to claim 8, wherein on
opposite sides of the buffer plate each one of the
resilient elements 1is formed as a leaf spring that is
held on one or both sides and is aligned in parallel to

the guide axis.

The sliding door system according to any one of claims 7
- 9, wherein between the coupling plate of the coupling
head and a support plate connected to the buffer device

an elastic damping element is provided.

The sliding door system according to any one of claims 1
- 10, wherein the coupling head comprises a transfer
channel or wherein the coupling head is held so as to not

rotate in the related central member.

The sliding door system according to any one of claims 1
- 11, wherein a height of the ramp is smaller than a
height of the coupling head or that the height of the
ramp corresponds to a height of the coupling neck and
that the front face of the ramp is located outside of the
radius of the coupling plate.

The sliding door system according to any one of claims 7
- 12, wherein the buffer device comprises at least one

holding element, which is connected in a form-locking
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manner to the guide rail and/or that the ramp of the
buffer device engages in a form-locking manner in a

recess provided in the coupling head.

The sliding door system according to any one of claims 1
- 13, wherein the coupling opening adjoins a coupling
channel, which is bordered by the central member of the
guide rail as well as coupling strips distant therefrom,
which are arranged within the guide rail aligned in
parallel to the central member and facing one another and
which are connected each with one of the side members of

the guide rail.

The sliding door system according to any one of claims 1
- 13, wherein a parking space 1is provided that 1is
delimited by two room walls and into which the rail

device is extending.
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