-1- Title:Sliding door Description 5 The present invention relates to a
sliding door with a door |eaf, which is suspended fromat |east one
carriage and is guided to be displaceable along a roller rail profile,
which is disposed at a wall or at a ceiling, the sliding door having a

cl osing device, which is suitable to displiace the door leaf io into a

cl osed position in a decel erated manner. The problemw th sliding doors is
that very often the doors, when being carel essly opened or closed, they

i npact on a |imt.Stop; i an be very loud, but can also destroy a 15
door, such as a Eﬂ“j?s sl$uﬂiﬂaaa89rfor exanple. If the sliding door is

closed with too much nonentum it wll often bounce against the limt stop,
whi ch can only absorb a portion of the energy, such that the sliding door
bounces baCk'and[ﬂ$§@ﬁ?ﬁh5ﬁ a not conpletely closed position. 20 C osing.
devi ces are known tor I'S purpose, which displace the sliding door into a
final position and sinmultaneously achieve a danping effect. \Wen opening a
sliding door with too much nomentum 25 this results very often in the

probl em that §heThd pregent infention relates to a sliding door with a door
leaf, which is suspended from at least one carriage and is
guided to be displaceable along a roller rail profile, which is
disposed at a wall or at a ceiling, the sliding door having a
closing device, which is suitable to displace the door leaf

10  into a closed position in a decelerated manner.

The problem with sliding doors is that very often the doors,
when being carelessly opened or closed, they impact on a
limit stop; this can be very loud, but can also destroy a
15 door, such as a glass sliding door for example. If the sliding
door is closed with too much momentum, it will often
bounce against the limit stop, which can only absorb a
portion of the energy, such that the sliding door bounces
back and remains in a not completely closed position.
20 Closing devices are known for this purpose, which displace
the sliding door into a final position and simultaneously

achieve a damping effect.

When opening a sliding door with too much momentum,
25 this results very often in the problem that the first user is

able to easily pass the door after having triggered the



able to easily pass the door after having triggered the - 2 - opening
operation, but the sliding door simultaneously returns into the partially
cl osed position, and the followi ng user of the sliding door bunps with his
shoul der or side into the door; whereby, on the one hand, a risk of injury
Is given 5 and, on the other hand, the sli2ding door wll start to sw ng
perpendicularly to the opening direction and thus may be prone to danage.
It is the object of the invention to provide a sliding door, in io which a
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5 and, on the other hand, the sliding door will start to swing
perpendicularly to the opening direction and thus may be

prone to damage.

It is the object of the invention to provide a sliding door, in
10 which a closing device achieves a displacement into a
terminal position and simultaneously a damping effect for
both, the opening operation and the closing operation. In
this case, the closing device should be as compact as
possible, and should be retrofittable to existing sliding

15 doors.

The solution is achieved by the features of claim 1.
Advantageous embodiments are realized with the features
of the dependent claims.
20
The invention is characterized in that the closing device is
disposed at the door leaf and includes a first and a second
spring-damper element, which are disposed to be counter-
directional to each other, wherein the second spring-
25 damper element is adapted to displace the door leaf into

the open position in a decelerated manner. The disposition



spring-danper el enent, which are disposed to be counter- directional to
each other, wherein the second spring- 25 danper elenent is adapted to

di spl ace the door leaf into the open position in a decel erated manner. The
di sposition - 3 - of the closing device at the door leaf results in the
cl osing device noving along with the door-3-eaf and being able to be

di sposed within the profiles. Thus, a visually appealing and conpact

sol ution can be achieved, in which the closing 5 device is not visible for
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t he door | eaf, erein the closing device Is covered he 20 existing

profi | es such that seevnel sprieddenper elemént atiotroTer idisphsing thei t hout

havi ng to exchange the pro
door leaf, in a decelerated manner, into both the open

position and the closed position.

10 An advantageous embodiment of the invention is achieved,
if the first and the second spring-damper elements are
disposed on a carrying body. A modular set is thereby
created, which allows for a quick installation with new
sliding doors and for retrofitting with existing sliding doors.

15
Another improvement is achieved in that the door leaf has
a cut-out in which the closing device is disposed. This
allows for a compact arrangement of the closing device at
the door leaf, wherein the closing device is covered by the

20 existing profiles such that retrofitting existing sliding doors

is possible without having to exchange the profiles.

Disposing the closing device between two carriages of a
sliding door allows for utilizing the closing device for narrow
25 and for wide sliding doors. In this case, the cut-out is

always located in the centre of the door leaf and,



Di sposing the closing device between two carriages of a sliding door allows
for utilizing the closing device for narrow 25 and for w de sliding doors.
In this case, the cut-out is always |located in the centre of the door | eaf
and, - 4 - depending on the door width and the opening wi dth, the
carriages are noved to the outside towards-the border of the door leaf. 5
In a preferred enbodi nent, the carrying body has at |east one reception for
bei ng attached to the door |eaf such as to be able to mount the cl osing
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Each‘spring-danpg{ %tggqg%fhas a catch, which cooperates with an aSSOCIated
rel ease which ar8'Q in the QU|d|ng profile. The cl osi ng-danpi ng

function can be thus adjusted separately and independently from each ot her
for both the open position and the cl osed position. An 20 i ndividual

adj ustment isglike géﬁéﬁvéﬁw)@dﬁﬁéhtt {Wer@é bgﬁt}lr Payss bt flegdt W t hin

t he gui di ng proflle in acement direction | eaf . I'n order

to allow for cl e@h@r@bépm@ﬁtfoﬂbéuﬁgj aﬁb&ﬁ@dtﬁtﬁé@d& Wafsueh dytee for
the open position and the closed poSition, the catches are disposed to be
of fset in heightpbe able to mount the closing device to the door leaf at

minimum installation expense.

10 A U-shaped or fork-shaped configuration of the receptions
allows for hanging it into the cut-out in the door leaf such
as to facilitate a very quick and simple installation and

fastening by means of two clamping screws for example.

15 Each spring-damper element has a catch, which
cooperates with an associated release which are disposed
in the guiding profile. The closing-damping function can be
thus adjusted separately and independently from each
other for both the open position and the closed position. An

20 individual adjustment is likewise achieved in that the
releases can be shifted within the guiding profile in

displacement direction of the door leaf.

In order to allow for clearly distinct the adjustment of the
25 closing device for the open position and the closed

position, the catches are disposed to be offset in height.



- 5 - Anot her advantageous solution is achieved in that at |least one limt
stop, which cooperates with a carriage, is disposed in the roller rai
profile. Here again, a solution for an inpact protection is nade possible,
which is invisible for 5 a user of a sliding door. Hereinafter, further
measures enhancing the invention will be iglustrated in nore detail in
conjunction with the description of one preferred enbodi nent of the
invention 10 based on the Figures, in which: Figure 1: shows an

illustration of the entire door | eaf mﬁ t he cl qs. evi ce Fi gure 2:
shows a perspect AROY Qrug van Qﬁegﬂstﬁ@ !Qﬁl'ﬁ@‘%&' | InEithat @]tg aﬁ%ows a
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disposed in the roller rail profile. Here again, a solution for
an impact protection is made possible, which is invisible for

5 a user of a sliding door.

Hereinafter, further measures enhancing the invention will
be illustrated in more detail in conjunction with the
description of one preferred embodiment of the invention

10  based on the Figures, in which:

Figure 1: shows an illustration of the entire door leaf with

the closing device,

15 Figure 2: shows a perspective illustration of the closing

device,

Figure 3: shows a lateral sectional illustration through the
roller rail profile, with a view on a carriage.
20
The inventive sliding door, which consists of a door leaf 1
with a carriage 20, 20a and a closing device 30, is
illustrated in Figure 1. A guiding profile 3 with a roller rail
profile 4, at which the door leaf 1 is guided to be
25 displaceable by means of carriages 20, 203, is attached to

a wall 5 or a ceiling. The door leaf 1 may consist of glass,



The inventive sliding door, which consists of a door leaf 1 with a carriage
20, 20a and a closing device 30, is illustrated in Figure 1. A guiding
profile 3 with a roller rail profile 4, at which the door leaf 1 is guided
to be 25 displaceabl e by means of carriages 20, 20a, is attached to a wall
5 or a ceiling. The door leaf 1 may consi-gt- of glass, wood or another
optional material. The one or nore carriages 20, 20a essentially consist of
\elthcarri er 22, 22a, at which the carrying rollers 21, 2la are disposed,

ich roll on a non-illustrated running path of the_roller rail profile 4.
5 The door |eaf WQedaorag@nathes Qfglmlrifé\atﬁﬂ,ai-zz hgy aR&NSr oMA@re | anpi ng
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devi ces, which are disposed in wall profiles or ceiling profiles or in
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has a cut-out 2 for this purpose, into which the closing
10 device 30 is recessed. Without the cut-out 2, the closing
device 30 would have to be disposed above or next to the
door leaf 1 in the area of the guiding profile 3 and roller rail
profile 4, whereby the height and/or depth of the profiles
would have to be dimensioned larger. Disposing the
15  closing device 30 in a cut-out 2 of the door leaf 1 allows for
retrofitting existing sliding doors without having to install
new profiles, which otherwise would result very often in
having to touch up or to renovate the ceiling or wall
cladding. In comparison to known stationary closing
20 devices, which are disposed in wall profiles or ceiling
profiles or in depressions of the floor, the inventive closing

device 30 moves along with the door leaf 1.

It can be seen in Figure 2 that the closing device 30
25 comprises a carrying body 31, at which a first and a second

spring-damper element 33, 37 are disposed. Each spring-



It can be seen in Figure 2 that the closing device 30 25 conprises a
carrying body 31, at which a first and a second spring-danper el enent 33,
37 are disposed. Each spring- - 7 - danper elenent 33, 37 has a spring 34,
38, a danper 35, 39 and a catch 36, 40. Usually a conpression spring is
utilized as the spring 34, 38, which brings a non-illustrated piston rod,
projecting fromthe danper 35, 39, into a 5 maxi mnum extended position, in
which the spring 34, 38 is relaxed. In a conpressed position, the spring
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pi ston, which is piston ?od and is nova di sposed wi thin
a cylinder. In t%@)é@ﬁelntéecéﬁ'?ﬁé%é@tp§§itm Beeaspripge B4, n 3@ igpper

and/or lower termnal position of the piston, in that a |iquid or gaseous
medi um i s conpr epsgithtaireédr inli aplss-edlliey tparkingt goosition, until — by
displacing the door leaf 1 — a release 6, which is
stationarily disposed in the guiding profile 3, actuates the
10 catch 36, 40 and thus releases and relaxes the spring 34,
38. When the spring 34, 38 relaxes, it pushes, respectively
accelerates the door leaf 1 into an open or closed position.
Against the acceleration force acts a deceleration force of
the damper 35, 39, which slows the door leaf 1 down, and
15 thus the door leaf moves silently and shock-free into an

open or a closed position.

The damper 35, 39 may be configured as a pneumatic or
hydraulic damper, which has a piston, which is disposed at

20 a piston rod and is movably disposed within a cylinder. In
this case, the damping action may be achieved in an upper
and/or lower terminal position of the piston, in that a liquid
or gaseous medium is compressed and/or displaced by the
piston.

25



-8 In order to achieve a closing and danping function in both directions of
novenment of the door |eaf 1, two spring-danper elenents 33, 37 are disposed
to be counter-directional on the carrying body 31. A separate release 6 is
5 stationarily disposed in the guiding profile 3 for each spring-danper

el ement 33, 37. In this case, the releases-6 are disposed to be offset in
height in the guiding profile 3, in order to exclude mal functioning. It can
be seen in Figure 2 that the two catches 36, 40 are |ikew se di sposed to be
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spring-damper element 33, 37. In this case, the releases 6

are disposed to be offset in height in the guiding profile 3,

in order to exclude malfunctioning. It can be seen in Figure

2 that the two catches 36, 40 are likewise disposed to be

10  offset in height on one side of the closing device 30.

Respectively one limit stop 7, against which the carriages
20, 20a abut, is disposed for the open position, respectively
the closed position in each roller rail profile 4, in order to
15 prevent the door leaf 1 from impacting against a wall or

against a stationary lateral panel.

At each end, the carrying body 31 has a reception 32 by
means of which the carrying body 31 is fastened to the

20 door leaf 1. In this embodiment, the receptions 31 are
configured to be U-shaped or fork-shaped such that the
closing device 30 can be recessed in the cut-out 2 of the
door leaf 1 and be clamped to the door leaf 1 by means of
non-illustrated fastening means.

25



-9- In Figure 3, a lateral sectional illustration through the roller rai
profile 4 is shown, which allows for a frontal view on a carriage 20. The
door leaf 1 is clanmped in between the carrier 22 of the carriage 20 and,
via the carrying rollers 21, 5 transmts the weight of the door |eaf via
the roller rail profile 4 onto the guidin®@-profile 3 and into the wall 5. A
rel ease 6, which cooperates with a catch (36 or 40) of the first or second
spri ng-danper elenment 33, 37, is disposed in the guiding profile 3. At
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5 transmits the weight of the door leaf via the roller rail profile
4 onto the guiding profile 3 and into the wall 5. A release 6,
which cooperates with a catch (36 or 40) of the first or
second spring-damper element 33, 37, is disposed in the
guiding profile 3. At least one limit stop 7 is adjustably
10 disposed in the roller rail profile 4. This illustration shows
the compact arrangement of the closing device 30, which is
disposed in alignment between the two carriages 20, 20a.
This compact arrangement is exclusively made possible by
the cut-out 2 in the door leaf 1, because otherwise the
15  guiding profile 3 and the roller rail profile 4 would have to
be considerably larger or else the closing device 30 would

have to be disposed in a visible area.



4roller rail profile 5wall 6release 7limt stop 10 20, 20a carriages 21,
2la carrying rollers 22, 22a carrier 15 30closing device 3lcarrying body
32reception 33first spring-danper el enent

-10 -

List of reference numerals

1 door leaf
2 cut-out

5 3 guiding profile
4 roller rail profile
5 wall
6 release
7 limit stop

10
20, 20a carriages
21, 21a carrying rollers
22, 22a carrier

15 30 closing device
31 carrying body
32 reception
33 first spring-damper element
34 spring

20 35 damper
36 catch
37 second spring-damper element
38 spring
39 damper

25 40 catch



34spring zo 35danper 36catch 37second spring-danper el ement 38spring
39danper 25 40catch Patent clains A sliding door with a door leaf (1),

whi ch is suspended fromat |east one carriage (20, 20a) 5 and is guided to
be displaceable along a roller rail profile (4), which is disposed at a
wall (5) or at a ceiling, wherein the sl+ding door includes a closing
device (30), which is suitable to displace the door leaf (1) into a closed
position in a decel erated

Patent claims

1. A sliding door with a door leaf (1), which is
suspended from at least one carriagé (20, 20a)
5 and is guided to be displaceable along a roller rail
profile (4), which is disposed at a wall (5) or at a
ceiling, wherein the sliding door includes a closing
device (30), which is suitable to displace the door
leaf (1) into a closed position in a decelerated
10 manner, characterized in that the closing device
(30) is disposed at the door leaf (1), and includes
a first and a second spring-damper element (33,
37), which are disposed to be counter-directional
to each other, wherein the first spring-damper
15 element (33) is suitable to displace the door leaf
(1) into the closed position in a decelerated
manner, and the second spring-damper element
(37) is suitable to displace the door leaf (1) into an
open position in a decelerated manner.
20
2. A sliding door according to claim 1, characterized
in that the first and the second spring-damper
elements (33, 37) are disposed on a carrying
body (31).

25



10 manner, characterized in that the closing device (30) is disposed at the
door leaf (1), and includes a first and a second spring-danper elenment (33,
37), which are disposed to be counter-directional to each other, wherein
the first spring-danper 15 elenent (33) is suitable to displace the door

| eaf (1) into the closed position in a detzierated manner, and the second
spri ng-danper elenent (37) is suitable to displace the door leaf (1) into
an open position in a decelerated nmanner. 20 2. A sliding door according to

claim1l1, charactgrized inp that e first nd t.he ,seco

el ements (33, 37yY-are di i di ng
& ilhodSar At a@gﬁe&ya 53], charagterRaR |

door according to claim:; as a

cut-out (2) in which the F@gﬁﬁ@%dgébﬁig?gg ?gﬁﬁ%qgggggf(%fgﬁ\&ﬁhépdoor

pocordi na Lo clatm L, COEERISShEScUd 90) IOBiiARakeal (1) |3 suspendec

di sposed. A sliding door according to claim?2, characterized in that at

| east one reception (32) is disposed at the carrying body (31) for

attachnment to thg door | paag|idi déo?'dctcﬂﬁh 1b @afar 1l eharactepized .

characterized in that the reception (32) is configured to be U shaped or

fork-shaped. A sliding dmrumcmenmorqeafa(ms stsperded ifreth two
carriages (20, 20a) between which the closing

device (30) is disposed.

10 5. A sliding door according to claim 2, characterized
in that at least one reception (32) is disposed at
the carrying body (31) for attachment to the door
leaf (1).

15 6. A sliding door according to claim 1, characterized
in that the reception (32) is configured to be U-
shaped or fork-shaped.

7. A sliding door according to claim 1, characterized

20 in that each spring-damper element (33, 37) has
a catch (36, 40), which cooperates with an

associated release (6), which is disposed in the

guiding profile (3).

25 8. A sliding door according to claim 7, characterized

in that the releases (6) are shiftable within the



20 in that each spring-danper elenment (33, 37) has a catch (36, 40), which
cooperates with an associ ated rel ease (6), which is disposed in the guiding
profile (3). -13- guiding profile (3) in the direction of novenent of the
door leaf (1). 9. A sliding door according to claim?7, characterized 5in
that the catches (36, 40) are disposed te1bde offset in height. 10. A
sliding door according to claim1l, characterized in that at least one |imt
stop (7), which rncooperates with a carriage (20 or 20a), is disposed in

the roller rail profile (hying profile (3) in the direction of movement of

the door leaf (1).

9. A sliding door according to claim 7, characterized
5 in that the catches (36, 40) are disposed to be
offset in height.

10. A sliding door according to claim 1, characterized
in that at least one limit stop (7), which
10 cooperates with a carriage (20 or 20a), is

disposed in the roller rail profile (4).



