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(54)  Sliding system of a furniture door

(67)  The presentinvention relates to a sliding system
of a door (100) of a piece of furniture (300) comprising:
a carriage (1) provided with wheels (2) adapted to slide
along a track (9) according to a first direction (D1), a
support (3) constrained to said carriage (1) and adapted
to support said door (100), and means (6) adapted to
allow guided translation of said support (3) with respect
to said carriage (1) in a second direction (D2) perpendic-
ular to said first direction (D 1); said support (3) comprises

moreover a first and a second rack (4) parallel to said
second direction (D2), and said carriage (1) comprises
moreover a first and a second rotating sprocket (51, 52)
which are connected by means of a bar (50) parallel to
said first direction (D1) and which mesh respectively on
said first and second racks (4); in this way, a perfect par-
allelism is maintained between said carriage said car-
riage (1) and said support (3), regardless of the mutual
position. This system is used in furniture above all for
doors of small dimensions.
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Description

[0001] Thepresentinventionrelatestoasliding system
of a door of a piece of furniture and to a piece of furniture
using this system.

[0002] Many pieces of furniture made of wood and of
metal are provided with doors that can move; in general,
the movement of the doors has the purpose of first al-
lowing access to an inner compartment of the piece of
furniture (doors open) and then closing of the same com-
partment (doors closed).

[0003] Fundamentally, the movement of the doors with
respect to the structure of the piece of furniture is rota-
tional or translational. The presentinvention is applicable
to furniture with doors that translate, i.e. slide.

[0004] The main object of the present invention is to
provide a solution for the sliding of furniture doors ac-
cording to which the doors are perfectly aligned when
closed.

[0005] This object is achieved by means of the sliding
system having the technical characteristics set forth in
the appended claims, which form an integral part of the
present description.

[0006] At the basis of the present invention there is a
mechanism that allows the door to advance in the direc-
tion of the user (i.e. the direction perpendicular to the
front surface of the piece of furniture which typically cor-
responds to a horizontal direction when the piece of fur-
niture is installed), maintaining it perfectly parallel at all
times with respect to the position thereof in closed con-
dition and then to slide the door in transverse direction
to the same door; the degree of forward movement is
small (typically from 1 to 4 cm), in particular sufficient to
exceed (for example by 0.5 to 1.5 cm) the depth of the
same door, which corresponds to the depth of the doors
located at the side of the same door.

[0007] In fact, there are solutions that produce a "par-
allel displacement", but not a "parallel translation". As is
known, the term "displacement" refers to the difference
between the initial position and final position of an object,
while the term translation refers to the movement of the
object; therefore, a "parallel displacement" i.e. a dis-
placement according to which the initial position and the
final position are mutually parallel, can be obtained, for
example, by means of two rotations (or more complex
movements), rather than by means of a simple transla-
tion.

[0008] Typically and advantageously, in a piece of fur-
niture, there is used a single system according to the
presentinvention for each door and this system s located
at the upper or lower side of the door.

[0009] Typically and advantageously, in a piece of fur-
niture provided with several doors, there is used a single
track for all the adjacent doors; the sliding system of each
of these doors slides along this single track; in this case,
to obtain extensive opening of the doors it is necessary
to appropriately select the area in which to fasten the
system according to the present invention to the respec-
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tive door.

[0010] Very advantageously, the system according to
the present invention also comprises a guide device
adapted to guide the door when it slides and to prevent
the door from moving back in the direction of the body of
the piece of furniture when the door is not located at the
compartment of the piece of furniture.

[0011] The solution according to the present invention
is relatively simple, but very effective. The present inven-
tion is particularly suitable to be used with rectangular or
square doors of small dimensions (for example having a
height of 40-60 cm and a width of 40-60 cm).

[0012] According to a further aspect, the present in-
vention also relates to a piece of furniture with doors
wherein at least one of the doors is fastened to such a
sliding system. The technical characteristics and the ad-
vantages of the present invention will be more apparent
from the description hereinafter which should be regard-
ed together with the accompanying drawings wherein:

Fig.1 shows, according to a perspective view, a slid-
ing system according to the present invention in part-
ly closed condition (i.e. with the support partly moved
towards the carriage);

Fig.2 shows, according to a perspective view, the
sliding system of Fig.1 in completely open condition
(i.e. with the support moved completely away from
the carriage);

Fig.3 shows three orthogonal projections of the as-
sembly of two sliding systems of

Fig.1 and of a track common to both the systems;
Fig.4A shows the cross sectional view of the sliding
system of Fig.1 in completely open condition (i.e.
with the support moved completely away from the
carriage) - it is also possible to see the double C-
shaped track into which the carriage of the system
is completely inserted;

Fig.4B shows the cross sectional view of the sliding
system of Fig.1 in completely open condition (i.e.
with the carriage moved completely towards the sup-
port) - it is also possible also to see the double C-
shaped track into which the carriage of the system
is completely inserted;

Fig.5 shows the perspective view of a guide device
which is advantageously used in combination with
the device of Fig.1;

Fig.6A shows a cross sectional view of the device of
Fig.5 when the support of the system is moved com-
pletely away from the carriage of the system (i.e.
when the door of the piece of furniture is moved away
from body of the piece of furniture);

Fig.6B shows a cross sectional view of the device of
Fig.5 when the support of the system is partly moved
away from (and also partly moved towards) the car-
riage of the system;

Fig.6C shows a cross sectional view of the device
of Fig.5 when the support of the system is moved
completely towards the carriage of the system (i.e.
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when the door of the piece of furniture is moved to-
wards the body of the piece of furniture and therefore
completely closes a compartment of the piece of fur-
niture);

Fig.7A shows a door of a piece of furniture adapted
to cooperate with the device of Fig.5;

Fig.7B shows a detail of the door of Fig.7A, in par-
ticular the cross section of the section bar fastened
on the door and also a part (i.e. two wheels and part
ofanarm) of the device of Fig.5 adapted to cooperate
with the section bar;

Fig.8 shows a perspective view of a piece of furniture
with two compartments on which there is mounted
(on the central vertical support element) a device
such as that of Fig.5 and (at the bottom) a device
such as that of Fig.1; it must be noted that in this
figure there are also shown the two section bars to
be fastened to the door, but not the door; fastening
of the device of Fig.5 to the central vertical support
element is shown in detail on the right;

[0013] Boththe description hereinafter and the accom-
panying drawings are to be regarded only for illustrative
and therefore non-limiting purposes; consequently, the
presentinvention can be implemented according to other
and different embodiments.

[0014] In general and with reference to the example of
embodiment of the figure, the sliding system of a door
100 of a piece of furniture 300 comprises:

- acarriage 1 provided with wheels 2 adapted to slide
along a track 9 according to a first direction D1,

- asupport 3 constrained to said carriage 1 and adapt-
ed to support said door 100, and

- means 6 adapted to allow guided translation of said
support 3 with respect to said carriage 1 in a second
direction D2 perpendicular to said first direction D1;
moreover, said support 3 comprises a firstand a sec-
ond rack 4 parallel to said second direction D2, and
said carriage 1 comprises a first and a second rotat-
ing sprocket 51 and 52, which are connected by
means of a rotating bar 50 (which acts as shaft) par-
allel to said first direction D1 and which engage re-
spectively on said first and second racks 4.

[0015] Consequently, a (perfect) parallelism is main-
tained between said carriage 1 and said support 3 re-
gardless of the mutual position.

[0016] The displacement is of limited extent, in partic-
ular from a minimum of 1 cm to a maximum of 4 cm, and
is advantageously with adjustable travel (start and end)
in such a manner as to be able to be fastened and adapt-
ed to any specific piece of furniture.

[0017] The support 3 is a section bar with substantially
L-shaped profile; the support comprises a first substan-
tially flat plate 31 adapted to remain in horizontal position
when the system is mounted on a piece of furniture 300
and a second substantially flat plate 32 (smaller than the
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first) adapted to remain in vertical position when the sys-
tem is mounted on a piece of furniture 300; there is fas-
tened to the second plate a device 33 for mounting and
adjusting the door 100 of the piece of furniture 300.
[0018] The sliding system comprises two guide-slider
pairs 6 fastened to the carriage 1 and to the support 3 to
guide the translation of the support with respect to the
carriage.

[0019] In particular, the two guide-slider pairs 6 are re-
spectively placed at two end areas of the carriage 1 and
of the support 3.

[0020] In a simplified embodiment, the support com-
prises a single rack, the carriage comprises a single
sprocket which meshes on the rack, and this rack-sprock-
et pair is adapted to maintain a (good parallelism) be-
tween the carriage and the support, regardless of their
mutual position.

[0021] In the best embodiment, said first sprocket 51
and said second sprocket 52 are respectively located at
the ends of said bar 50.

[0022] According to the example of embodiment of the
figures, said carriage 1 is provided with a first pair of
wheels 2 associated with a first axle 11 (the outer box
thereof can be seen in the figures) parallel to said second
direction D2 and with a second pair di wheels 2 associ-
ated with a second axle 12 (the outer box thereof can be
seen in the figures) parallel to said second direction D2;
said first axle 11 and said second axle 12 are fastened
to two cross members in such a manner as to maintain
them spaced apart: a first fixed cross member 13 parallel
to said first direction D1 and a second rotating cross
member 5 (constituted in particular by the assembly of
the bar 50 and of the sprockets 51 and 52) parallel to
said first direction D1.

[0023] The fixed cross member 13 is located at the
ends of the axles 11 and 12, i.e. at two of the wheels 2,
those adapted to be located farthest from the door 100;
the rotating cross member 5 is located in an intermediate
areaofthe axles 11 and 12 to allow travel of the support 3.
[0024] According to the example of embodiment of the
figures, said first sprocket 51 is adjacent to said first axle
11 and said second sprocket 52 is adjacent to said sec-
ond axle 12 and are located on respective inner and fac-
ing sides of the axles. Moreover, the system comprises
a first and a second guide-slider pair 6; said first guide-
slider pair 6 is adjacent to said first axle 11 on the outer
side thereof and said second guide-slider pair 6 is adja-
cent to said second axle 12 on the outer side thereof;
therefore, the first plate 31 of the support 3 preferably
has a width slightly greater than the distance between
centres of the carriage 1.

[0025] According to the example of embodiment of the
figures, the system also comprises three wheels 71, 72
and 73 whose axes of rotation (all parallel with one an-
other) are perpendicular both to said first direction D1
and to said second direction D2 and vertical when the
system is mounted. The first wheel 71 is mounted in a
rotating manner on the box of the first axle 11 of the car-
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riage 1; the second wheel 72 is mounted in a rotating
manner on the box of the second axle 12 of the carriage
1; the third wheel 73 is mounted in a rotating manner on
the support 3, in particular on the first plate 31 by means
of a small bracket. The wheels 71 and 62 are adapted to
slide in a rectilinear guide 91 of the track 9. The wheel
73 is adapted to slide in a shaped guide 92 of the track
9; as a result of the shape of the guide, the wheel 73
causes translation of the support 3 with respect to the
carriage 1; there can be provided a spring to facilitate
perfect movement of the support 3, in particular of the
second plate 32, towards the carriage 1.

[0026] The sliding system also and advantageously
comprises a device 8 adapted to guide the door 100 when
the carriage 1 slides and to prevent guided displacement
of the support 3 when the device 8 is in one or more
operating conditions (this takes place with reference to
the figures when the door 100 is not located at the com-
partment of the piece of furniture 300).

[0027] The device 8 typically comprises:

- atleast one section bar 81 fastened to the door 100,

- at least one pair of wheels 82 and 83 mounted on
an mobile arm 84 adapted to roll along the section
bar 81 on opposite sides of the section bar;

the mobile arm 84 is adapted to be mounted in a rotating
manner on a vertical support element 200 of the piece
of furniture 300, typically at an end thereof, or in equiv-
alent position.

[0028] At least one of the two wheels could be re-
placed, in a substantially equivalent manner, with a slider.
[0029] In particular, the device 8 has a first and a sec-
ond stable operating condition; in the first stable operat-
ing condition (Fig.6C) one of the wheels of the pair (i.e.
the wheel 82) is confined in the section bar 81 and the
other of the wheels of the pair (i.e. the wheel 83) is re-
leased from the section bar 81 and the arm 84 can rotate
with respect to the section bar 81; in the second stable
operating condition (Fig.6A) one of the wheels of the pair
(i.e. the wheel 82) is confined in the section bar 81 and
the other of the wheels of the pair (i.e. the wheel 83) is
constrained to the section bar 81 and the arm 84 cannot
rotate with respect to the section bar 81.

[0030] Inparticular,the device 8 comprises two section
bars and two pairs of wheels (see Fig.7A and Fig.7B);
the two rotating arms 84 of the two pairs of wheels are
mounted rigidly at the ends of a same shaft 80 (see Fig.5).
[0031] Typically, the two section bars are respectively
placed at two end areas of the door 100 (see Fig.7A).

Claims

1. Sliding system of a door (100) of a piece of furniture
(300) comprising:

-acarriage (1) provided with wheels (2) adapted
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to slide along a track (9) according to a first di-
rection (D1),

- a support (3) constrained to said carriage (1)
and adapted to support said door (100), and

- means (6) adapted to allow guided translation
of said support (3) with respect to said carriage
(1) in a second direction (D2) perpendicular to
said first direction (D1); characterized in that
said support (3) comprises a first and a second
rack (4) parallel to said second direction (D2),
and in that said carriage (1) comprises a first
and a second rotating sprocket (51, 52) which
are connected by means of a rotating bar (50)
parallel to said first direction (D1) and which
mesh respectively on said first and second racks
(4), so that there is maintained a parallelism be-
tween said carriage (1) and said support (3) re-
gardless of the mutual position.

Sliding system according to claim 1, wherein said
displacement is of limited extent, in particular from
a minimum of 1 cm to a maximum of 4 cm, and is
advantageously with adjustable travel.

Sliding system according to claim 1 or 2, wherein
said support (3) is a section bar with substantially L-
shaped profile.

Sliding system according to any one of the preceding
claims, comprising two guide-slider pairs (6) fas-
tened to said carriage (1) and to said support (3) to
guide said translation.

Sliding system according to any one of the preceding
claims, wherein said first and second sprockets (51,
52) are respectively located at the ends of said bar
(50).

Sliding system according to any one of the preceding
claims, wherein said carriage (1) is provided with a
first pair of wheels (2) associated with afirst axle (11)
parallel to said second direction (D2) and with a sec-
ond pair di wheels (2) associated with a second axle
(12) parallel to said second direction (D2), and
wherein said first sprocket (51) is adjacent to said
first axle (11) and said second sprocket (52) is ad-
jacent to said second axle (12).

Sliding system according to claim 6, wherein said
carriage (1) comprises a fixed cross member (13)
parallel to said first direction (D1) and fastened to
said firstand second axles (11, 12) in such a manner
as to maintain them spaced apart.

Sliding system according to claim 6 or 7, comprising
a first and a second guide-slider pairs (6), wherein
said first guide-slider pair (6) is adjacent to said first
axle (11) and said second guide-slider pair (6) is ad-
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jacent to said second axle (12).

Sliding system according to any one of the preceding
claims, wherein said support (3) comprises a wheel
(73) adapted to slide in a shaped guide (92) of said
track (9) and to cause translation of said support (3)
with respect to said carriage (1).

Sliding system according to any one of the preceding
claims, also comprising a device (8) adapted to guide
said door (100) when said carriage (1) slides and to
prevent said guided displacement of said support (3)
when said device (8) is in one or more operating
conditions.

Sliding system according to claim 10, wherein said
device (8) comprises:

- at least one section bar (81) fastened to said
door (100),

- at least one pair of wheels (82, 83) mounted
on a mobile arm (84) and adapted to roll along
said section bar (81) on opposite sides of said
section bar (81);

wherein said mobile arm (84) is adapted to be
mounted in a rotating manner on a vertical sup-
port element (200) of said piece of furniture
(300).

Sliding system according to claim 11, wherein said
device (8) has a first and a second stable operating
condition, wherein in said first stable operating con-
dition (Fig.6C) one (82) of the wheels of said pair is
confined in said section bar (81) and the other (83)
of the wheels of said pair is released from said sec-
tion bar (81) and said arm (84) can rotate with respect
to said section bar (81), wherein in said second sta-
ble operating condition (Fig.6A) one (82) of the
wheels of said pair is confined in said section bar
(81) and the other (83) of the wheels of said pair is
constrained to said section bar (81) and said arm
(84) cannot rotate with respect to said section bar
(81).

Sliding system according to claim 11 or 12, wherein
said device (8) comprises two section bars and two
pairs of wheels, and wherein the two rotating arms
(84) of said two pairs of wheels are mounted rigidly
at the ends of a same shatft (80).

Piece of furniture (300) comprising at least one door
sliding system according to any one of the preceding
claims.
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