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(54) Automatic closure system for a sliding door, and relevant installation method and kit

(57) The present invention concerns an automatic
closing system (1) of a door, said door comprising a slid-
ing wing (70) having an upper edge (71), said system (1)
comprising a sliding traverse (60) which is slidingly cou-
pled with said wing (70), by sliding means, such as car-
riages (63, 64) and the like, so as to assume an opening
configuration and a closing configuration, said automatic
closing system (1) being characterized in that it further
comprises a longitudinal frame (20), which interposes
between said traverse (60) and said wing (70), said lon-
gitudinal frame (20) has a first (20’) and a second end
(20"), said wing (70) sliding from said first (20’) to said

second (20") end when it passes from said opening con-
figuration to said closing configuration, returning means
(40) of said wing (70), provided between said wing (70)
and a point fixed with respect to the sliding of the wing
(70), said returning means (40) being capable to move
said wing (70) from said opening configuration to said
closing configuration, and damping means (30) of the
closing stroke of said wing (70) under the action of said
returning means (40).

The present invention also concerns a door, a meth-
od for installing an automatic closing system and a kit.
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Description

[0001] The present invention relates to an automatic
closure system for a sliding door, and relevant installation
method and kit.
[0002] More specifically, the invention concerns a sys-
tem as above that can be applied to wings for sliding
doors, which allows closing the wing in an automatically
dampened way when it is opened.
[0003] As it is well known, currently sliding doors are
very common, in particular disappearing sliding doors,
which have principally a wing, a counterframe and wing
sliding means.
[0004] The counterframe comprises mainly a box,
which replaces with its own dimensions a portion of the
wall on which said sliding door is installed and in which
the wing can be inserted in the opening configuration.
The box also includes a sliding traverse and an abutment
upright of the wing.
[0005] The sliding means are capable to guide the wing
of the door from an open configuration, wherein said wind
is fully or partially inserted inside said box, to a closed
configuration, wherein said wing is extracted from said
box, closing the passage of said door.
[0006] The above sliding means are generally consti-
tuted of carriages, slidingly coupled with an upper sliding
track, or guide, fixed to said sliding traverse. An additional
lower guide track can also be provided, to allow a guided
movement of the wing.
[0007] When opened, the wing is usually in open con-
figuration. In several situations, for example in case of
doors that close certain environments such as kitchens,
bathrooms and the like, it is appropriate that the door can
close automatically, without the intervention of a person
acting in this way.
[0008] Systems are also known that allow the auto-
matic closing of the wing. A first solution of this type pro-
vides the use of a device comprising a return spring, ar-
ranged vertically within the box, one end of which is cou-
pled with a fixed point of the box itself, while the second
end is coupled with the sliding wing, and a braking device.
[0009] This solution has several calibration problems,
so if the spring is not properly adjusted, the wing does
not reach the abutment upright in closed configuration.
Another typical problem of this solution derives from the
progressive loss of elasticity of the spring that over the
time can no longer provide the desired closing effect of
the wing.
[0010] Another known solution, proposed by the same
Applicant and described in European patent application
no. EP 2189603 A1, provides a return mechanism for
closing opened sliding wing, provided with a sliding
weight on a cylinder and a valve-cylinder system, suitable
to dampen the closing of the wing.
[0011] The above method has several functional ad-
vantages. However, in order to function properly, the
weight has to be arranged vertically, which implies con-
siderable space. In addition, its installation in doors with-

out a closing system, results to be rather complex.
[0012] In light of the above, it is object of the present
invention to propose an easy to install automatic closure
system for a sliding door.
[0013] Another object of the present invention is to pro-
vide a system that is compact.
[0014] These and other results are obtained according
to the invention providing a compact automatic closure
system for a sliding wing that can also be installed man-
ually on the upper traverse of a counterframe, which com-
prises mainly elastic means, interposed between the
wing and a fixed point, suitable to return the wing in the
closure configuration once it is opened, and damping
means, suitable to reduce the velocity of the wing.
[0015] It is therefore specific object of the present in-
vention an automatic closing system of a door, said door
comprising a sliding wing having an upper edge, said
system comprising a sliding traverse which is slidingly
coupled with said wing, by sliding means, such as car-
riages and the like, so as to assume an opening config-
uration and a closing configuration, said automatic clos-
ing system being characterized in that it further compris-
es a longitudinal frame, which interposes between said
traverse and said wing, said longitudinal frame has a first
and a second end, said wing sliding from said first to said
second end when it passes from said opening configu-
ration to said closing configuration, returning means of
said wing, provided between said wing and a point fixed
with respect to the sliding of the wing, said returning
means being capable to move said wing from said open-
ing configuration to said closing configuration, and damp-
ing means of the closing stroke of said wing under the
action of said returning means.
[0016] Always according to the invention, said system
could comprise sliding and removable means for cou-
pling said system to said sliding traverse.
[0017] Still according to the invention, said sliding and
removable coupling means could comprise installation
carriage insertable within said sliding traverse through a
lower opening.
[0018] Further according to the invention, said instal-
lation carriage could be capable to rotate, preferably at
least 90°, with respect to said longitudinal frame.
[0019] Advantageously according to the invention,
said installation carriage could be rotatably coupled with
said second end of said longitudinal frame by an arm.
[0020] Always according to the invention, said system
could further comprises a member for coupling said lon-
gitudinal frame with said sliding traverse, arranged near
said first end of said longitudinal frame.
[0021] Still according to the invention, said longitudinal
frame could have a longitudinal groove through which
said sliding means of said wing slide.
[0022] Further according to the invention, said damp-
ing means could comprise a first pulley, a second pulley,
at least one damping device, preferably mechanical, ca-
pable to slow the rotation of at least one of said pulleys
in a single direction of rotation of the same and a trans-
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mission member, such as a toothed belt, engaged be-
tween said first and second pulley and coupled with at
least one fixing point to said wing, so that:

- when said wing passes from said closing configura-
tion to said opening configuration, said transmission
member causes rotation of said first and second pul-
ley in the direction of rotation opposite to that in which
said damping means acting on at least one of these
pulleys to slow it;

- when said wing passes from said opening configu-
ration to said closing configuration, said transmis-
sion member causes rotation of said first and second
pulley in the direction of rotation in which said damp-
ing means acting on at least one of these pulleys to
slow it.

[0023] Advantageously according to the invention,
said damping device could be installed on said first pulley,
said first pulley being disposed near said first end.
[0024] Always according to the invention, said return-
ing means could comprise elastic means connected with
said upper edge of the said wing.
[0025] Still according to the invention, said returning
means could comprise an anchoring body fixed with said
upper edge of said wing, provided with a plurality of ad-
justing seats, and a third pulley, and said returning means
could comprise an elastic band arranged on said third
pulley and at least one of said adjusting seats.
[0026] It is further object of the present invention a door
comprising a sliding traverse, a wing having an upper
edge and coupled with said sliding traverse by sliding
means, such as carriages and the like, so as to assume
an opening configuration and a closing configuration, in
which said wing is juxtaposed with an abutment upright,
said door being characterized in that it comprises an au-
tomatic closing system as defined above and said sliding
traverse has a lower opening, wherein said installation
carriage can be inserted.
[0027] It is also object of the present invention a meth-
od for installing an automatic closing system as defined
above, comprising the following steps:

- inserting said installation carriage through said
opening of said sliding traverse

- sliding said installation carriage along said sliding
traverse;

- arranging said system substantially parallel to said
sliding traverse;

- blocking the system to said sliding traverse by said
coupling member; and

- installing said returning means.

[0028] Always according to the invention, said step of
installing said returning means further comprises the fol-
lowing steps:

- fixing said anchoring body to the upper edge of the

said wing; and
- installing said elastic band between said third pulley

and one of said adjusting seats of said anchoring
body.

[0029] It is also object of the present invention a kit of
an automatic closing system as defined above, charac-
terized in that it comprises:

- a longitudinal frame having an extension manly lon-
gitudinal and including a first and a second element
and;

- at least one installation carriage;
- damping means, comprising a first pulley, a second

pulley, at least one damping device and a transmis-
sion member such as a toothed belt, and

- returning means comprising an anchoring body, a
third pulley and an elastic band.

[0030] The present invention will be now described,
for illustrative but not limitative purposes, according to its
preferred embodiments, with particular reference to the
figures of the enclosed drawings, wherein:

f igure 1 shows a perspective view of a an automatic
closure system for a sliding door according to the
present invention;
f igure 2 shows an exploded view of the system ac-
cording to figure 1;
f igures 3 and 4 show the insertion of the system
according to figure 1 in a sliding traverse;
f igure 5 shows the arrangement of the system ac-
cording to figure 1 along the sliding traverse;
f igure 6 shows a detail of the installed system ac-
cording to figure 1, and
f igure 7 shows a partially in section view of an in-
stalled system according to figure 1.

[0031] In the various figures, similar parts will be indi-
cated by the same reference numbers.
[0032] Referring to figures 1 and 2 an automatic clos-
ing system for a sliding door according to the invention
can be seen, which is indicated generally by reference
number 1.
[0033] Automatic closing system 1 comprises a longi-
tudinal frame 20 having a first end 20’ and a second end
20". Said longitudinal frame 20 comprises a first and a
second element 21 and 22 arranged in parallel and suit-
able coupling members 23, for connecting said first and
second elements 21 and 22.
[0034] Said first and second elements 21 and 22 real-
ize a through longitudinal groove 24, obtained substan-
tially along the extension of the longitudinal frame 20,
which function will be described in greater detail below.
[0035] Said longitudinal frame 20 also includes a cou-
pling member 25, whose operation will be better ex-
plained below.
[0036] Damping means 30 are provided within said
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longitudinal frame 20, comprising a first pulley 31, ar-
ranged close to said first end 20’ of said longitudinal frame
20, and a second pulley 32, arranged close to said sec-
ond end 20" of said longitudinal frame 20, a toothed belt
33 and a mechanical friction damping device 34, prefer-
ably adjustable. Said damping device 34 is installed on
said first pulley 31 and is able to exert a damping function
on the toothed belt 33, when said first pulley 31 rotates
in either direction of rotation.
[0037] The automatic closing system 1 also includes
returning means 40 arranged within said longitudinal
frame 20, which in their turn comprise a third grooved
pulley 41, an elastic element 42, arranged around said
third pulley 41 and fixed to an anchoring body (not shown
in this figure), fixed on the upper edge of the wing to be
closed automatically. System 1 also includes an instal-
lation carriage 50, rotatably coupled at, or near, said cou-
pling members 23, and then arranged on said second
ends 20" by means of an arm 51, so as to be able to
rotate of about 90° according to the arrow A, shown in
figure 2.
[0038] The installation and operation of the automatic
closing system 1 is, referring to figures 3 to 7, as follows.
[0039] The door can provide a counterframe compris-
ing a box and a sliding traverse 60, which is a section
bar that defines a sliding guide 61 in which carriages 63
and 64 can slide in order the wing to slide. The sliding
traverse has an opening 62 below.
[0040] In order to install an automatic closing system
1, the installation carriage 50 is initially inserted in the
sliding guide 61 through the opening 62. The rotatably
coupling of the installation carriage 50 by means of in-
stalling arm 51, allows simplifying installation for the in-
staller.
[0041] Once inserted the installation carriage 50 in the
sliding guide 61, the device slides in the direction indi-
cated by the arrow indicated with B in figure 4.
[0042] Carriages 63 and 64 for the sliding of the door,
each provided with respective coupling 63’ and 64’ and
stem 63" and 64", are then inserted (see figure 5) in the
sliding guide 61, also through the opening 62. System 1
is rotated by 90° degrees with respect to the sliding
traverse 60, up to be arranged in parallel to it.
[0043] Said system 1 is then fixed to said sliding
traverse 60 at the first end 20’ by means of said coupling
member 25. As it can be seen, carriage 50 is suitable to
keep the automatic closing system 1 in suspension to
sliding traverse 60.
[0044] Wing 70 to be coupled to the counterframe has
two plates 72 and 73 placed on the upper edge 71. On
said upper edge 71, the anchoring body 43 is also in-
stalled, which has a plurality of seats 43’, in one of which
said elastic element 42 is inserted.
[0045] The coupling of said sliding carriages 63 and
64 respectively to said plates 72 and 73 of said wing 70
is made by the couplings 63’ and 64’. As it can be seen,
stems 63" and 64" of the couplings as 63’ and 64’ pass
through the longitudinal groove 24 of said longitudinal

frame 20.
[0046] After that wing 70 is coupled with the sliding
carriages 63 and 64, elastic element 42 is inserted in one
of said seats 43’ of said anchoring body 43. The selection
of the seat 43’ wherein said elastic element 42 is posi-
tioned depends on how much to stretch said elastic ele-
ment 42 is desired, thus allowing to adjust the returning
force of said returning means 40. Finally, belt 33 is fixed
to a fixing point.
[0047] When wing 70 is opened, carriages 63 and 64
slide within said sliding guide 61 of said sliding traverse
60. Toothed belt 33, driven by said door 70, as it is an-
chored to said fixing point, rotates first pulley 31 in the
direction of rotation whereby said mechanical friction
damping device 34 does not exercise its damping func-
tion. At the same time, the elastic element 42 stretches,
accumulating potential energy.
[0048] When wing 70 is released, elastic element 42
is free to release the stored mechanical energy, contract-
ing elastically, thus returning_wing 70, bringing it auto-
matically from opening configuration to closing configu-
ration, without the need to be accompanied. To prevent
the wing 70 to close too quickly and potentially to be a
risk for the user, damping means 30 slow the closure. In
particular, when the wing closes, first pulley 31 rotates
in the direction of rotation whereby said mechanical fric-
tion damping device 34 exerts its damping function.
[0049] The present invention has been described for
illustrative but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
modifications and/or changes can be introduced by those
skilled in the art without departing from the relevant scope
as defined in the enclosed claims.

Claims

1. Automatic closing system (1) of a door, said door
comprising a sliding wing (70) having an upper edge
(71), said system (1) comprising a sliding traverse
(60) which is slidingly coupled with said wing (70),
by sliding means, such as carriages (63, 64) and the
like, so as to assume an opening configuration and
a closing configuration, said automatic closing sys-
tem (1) being characterized in that it further com-
prises
a longitudinal frame (20), which interposes between
said traverse (60) and said wing (70), said longitu-
dinal frame (20) has a first (20’) and a second end
(20"), said wing (70) sliding from said first (20’) to
said second (20") end when it passes from said
opening configuration to said closing configuration,
returning means (40) of said wing (70), provided be-
tween said wing (70) and a point fixed with respect
to the sliding of the wing (70), said returning means
(40) being capable to move said wing (70) from said
opening configuration to said closing configuration,
and
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damping means (30) of the closing stroke of said
wing (70) under the action of said returning means
(40).

2. System (1) according to claim 1, characterized in
that it comprises sliding and removable means (50)
for coupling said system (1) to said sliding traverse
(60).

3. System (1) according to claim 2, characterized in
that said sliding and removable coupling means
comprise installation carriage (50) insertable within
said sliding traverse (60) through a lower opening
(62).

4. System (1) according to claim 3, characterized in
that said installation carriage (50) is capable to ro-
tate, preferably at least 90°, with respect to said lon-
gitudinal frame (20).

5. System (1) according to claim 4, characterized in
that said installation carriage (50) is rotatably cou-
pled with said second end (20) of said longitudinal
frame (20) by an arm (51).

6. System (1) according to anyone of the preceding
claims, characterized in that it further comprises a
member (25) for coupling said longitudinal frame (20)
with said sliding traverse (60), arranged near said
first end (20’) of said longitudinal frame (20)

7. System (1) according to anyone of the preceding
claims, characterized in that said longitudinal
frame (20) has a longitudinal groove (24) through
which said sliding means (60, 63, 64, 63’, 64’, 53",
64") of said wing (70) slide.

8. System (1) according to anyone of the preceding
claims, characterized in that said damping means
(30) comprise
a first pulley (31),
a second pulley (32),
at least one damping device (34), preferably me-
chanical, capable to slow the rotation of at least one
of said pulleys in a single direction of rotation of the
same and
a transmission member, such as a toothed belt (33),
engaged between said first (31) and second pulley
(32) and coupled with at least one fixing point to said
wing (70), so that:

- when said wing (70) passes from said closing
configuration to said opening configuration, said
transmission member (33) causes rotation of
said first (31) and second (32) pulley in the di-
rection of rotation opposite to that in which said
damping means (30) acting on at least one of
these pulleys (31, 32) to slow it;

- when said wing (70) passes from said opening
configuration to said closing configuration, said
transmission member (33) causes rotation of
said first and second pulley (31, 32) in the direc-
tion of rotation in which said damping means
(30) acting on at least one of these pulleys (31,
32) to slow it.

9. System (1) according to anyone of the preceding
claims, characterized in that said damping device
(34) is installed on said first pulley (31), said first
pulley (31) being disposed near said first end (20’).

10. System (1) according to anyone of the preceding
claims, characterized in that said returning means
(40) comprise elastic means connected with said up-
per edge (71) of the said wing (70).

11. System (1) according to claim 10, characterized in
that said returning means (40) comprise
an anchoring body (43) fixed with said upper edge
(71) of said wing (70), provided with a plurality of
adjusting seats (43’), and
a third pulley (41),
and in that said returning means comprise an elastic
band (42) arranged on said third pulley (41) and at
least one of said adjusting seats (43’).

12. Door comprising a sliding traverse (60), a wing (70)
having an upper edge (71) and coupled with said
sliding traverse (60) by sliding means, such as car-
riages (63, 64) and the like, so as to assume an open-
ing configuration and a closing configuration, in
which said wing (70) is juxtaposed with an abutment
upright, said door being characterized in that it
comprises an automatic closing system (1) as de-
fined in claim 1 - 11 and said sliding traverse (60)
has a lower opening (62), wherein said installation
carriage (50) can be inserted.

13. Method for installing an automatic closing system (1)
as defined in claims 1 to 11, comprising the following
steps:

- inserting said installation carriage (50) through
said opening (62) of said sliding traverse (60);
- sliding said installation carriage (50) along said
sliding traverse (60);
- arranging said system (1) substantially parallel
to said sliding traverse (60);
- blocking the system (1) to said sliding traverse
(60) by said coupling member (25); and
- installing said returning means (40).

14. Method according to claim 13, characterized in that
said step of installing said returning means further
comprises the following steps:
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- fixing said anchoring body (43) to the upper
edge (71) of the said wing (70); and
- installing said elastic band (42) between said
third pulley (41) and one of said adjusting seats
(43’) of said anchoring body (43).

15. Kit of an automatic closing system (1) as defined in
claims 1 to 11, characterized in that it comprises:

- a longitudinal frame (20) having an extension
manly longitudinal and including a first (21) and
a second (22) element and;
- at least one installation carriage (50);
- damping means (30), comprising a first pulley
(31), a second pulley (32), at least one damping
device (34) and a transmission member such as
a toothed belt (33), and
- returning means (40) comprising an anchoring
body (43), a third pulley (41) and an elastic band
(42).
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