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(57) A carriage (100) and guiding rail (5) assembly
for sliding doors, wherein the carriage comprises: a body
(1) shaped as a plate suitable for being disposed along
avertical plane, alower shank (12) that protrudes in lower
position from the body to receive connection means for
connecting the body (1) of the carriage to a door panel,
wheels (24) revolvingly connected to the body (1) of the
carriage and suitable for rolling inside a guiding rail (5)
composed of a profile with C-shaped cross-section, and

CARRIAGE AND GUIDING RAIL ASSEMBLY FOR SLIDING DOOR PANELS

lateral inserts (4) that are removably inserted in lateral
housings (15) obtained on the sides of the body of the
carriage, in such a way to protrude laterally in opposite
directions from the body of the carriage in order to slide
on lateral walls (50) of said guiding rail; wherein each
lateral insert (4) is at least partially made of a material
with a low friction coefficient compared to the lateral walls
(50) of the guiding rail.
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Description

[0001] The present invention relates to a carriage and
guiding rail assembly for sliding door panels, in particular
for door panels suitable for being exposed to unbalancing
forces in a direction that is not parallel to the sliding di-
rection of the carriage, such as door panels installed on
boats, means of transportation or door panels installed
outdoor and therefore exposed to climatic actions, such
as wind, and also door panels suitable for being installed
in walls or ceilings that are not planar to the floor.
[0002] Asitisknown, asliding door is suitable for open-
ing and closing an opening defined by a secondary frame
in a fixed structure A carriage is fixed to the door panel
The carriage slides in a guiding rail obtained with a sec-
tion fixed to the secondary frame that defines the opening
Obviously, the secondary frame may be omitted.
[0003] Generally, a clearance is provided between the
body of the carriage and the guiding rail Therefore, if the
door panelis exposed to unbalancing forces in a direction
that is not parallel to the sliding direction of the carriage,
the carriage moves in the guiding rail in transverse direc-
tion, cannot slide and gets jammed, or the door panel
might slide incorrectly, not being perpendicular to the
floor.

[0004] Moreover, it must be considered that various
types of accessories must be connected to the carriage
in order to slide inside the guiding rail. Such accessories
may be used to ensure stability during the closing, the
return and the deceleration of the door panel. However,
the carriages of the prior art do not provide for connecting
similar accessories, or in any case such a connection is
difficult and complicated.

[0005] EP2586945 discloses a carriage for sliding
doors according to the preamble of claim 1.

[0006] The purpose of the presentinvention is to elim-
inate the drawbacks of the prior art, by disclosing a car-
riage and guiding rail assembly for sliding doors that is
efficient, reliable, practical, versatile and easy to make
and install.

[0007] These purposes are achieved according to the
invention with the characteristics of the independent
claim 1.

[0008] Advantageous embodiments of the invention
appear from the dependent claims.

[0009] The carriage and guiding rail assembly for slid-
ing door panels according to the invention is defined by
claim 1.

[0010] Additional features of the invention will be clear-
er from the following description, which refers to a merely
illustrative, not limiting embodiment, as shown in the ap-
pended figures, wherein:

Fig. 1 is an exploded perspective view of the parts
of a carriage of a carriage and guiding rail assembly
according to the invention;

Fig. 2 is the same view as Fig. 1, in cross-section
along the axis of a pair of wheels of the carriage;
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Fig. 3 is a perspective cross-sectional view of the
carriage of Fig. 2 in assembled condition;

Fig. 4 is a cross-sectional view of the carriage along
the axis of a pair of wheels, which shows an oscil-
lating movement of the carriage;

Fig. 5is an exploded perspective view of the assem-
bled carriage, which shows a front insert;

Fig. 6 is an exploded perspective view of the assem-
bled carriage, which shows two lateral inserts and a
portion of guiding rail;

Fig. 7 is a front cross-sectional view of the carriage
disposed in the guiding rail;

Fig. 8 is an exploded perspective view of the car-
riage, which shows a first type of accessory;

Fig. 9 is a perspective view of the carriage with the
first type of accessory disposed in the guiding rail;
Fig. 10 is an exploded perspective view of the car-
riage, which shows a second type of accessory;
Fig. 11 is a perspective view of the carriage and of
the second type of accessory in assembled condi-
tion;

Fig. 12 is an exploded perspective view of the car-
riage, which shows a coupling and the second type
of accessory; and

Fig. 13 is a perspective view of the carriage, of the
coupling and of the second type of accessory in as-
sembled condition.

[0011] With reference to the Figures, the carriage and
guiding rail assembly according to the invention is de-
scribed. The carriage is generally indicated with refer-
ence numeral 100.

[0012] With referencetoFig. 1, the carriage (100) com-
prises a body (1) shaped as a plate suitable for being
disposed along a vertical plane. The body (1) of the car-
riage has a lower shank (12) that protrudes in lower po-
sition to receive connection means (not shown) for con-
necting the body (1) to a door panel (not shown). For
example, the connection means can be a vertical pin or
abolt that is fixed to a flange connected to an upper edge
of the door panel. The lower shank (12) can be accessed
through a hole (13) with upper counterbore. The hole (13)
has a vertical axis, is opened on top and is centrally dis-
posed in the body of the carriage.

[0013] Forexample,in case of folding door panels, the
connection means consist in a vertical pin that rotates
freely and is provided with an upper head that penetrates
the counterbore of the hole (13).

[0014] The body (1) has two through holes (10) with
horizontal axis. Each through hole (10) defines a housing
(11) wherein a rolling support (2) is mounted. The rolling
support (2) can be a bearing that comprises an external
ring (20) that is revolvingly mounted on an internal ring
(21).

[0015] A shaft (22) is mounted in the internal ring (20)
of the bearing. The shaft (22) has two ends (23) that
protrude laterally from the body (1) in order to be fixed in
holes (25) of wheels (24). The shaft (22) can be fixed to



3 EP 3 736 401 A1 4

the internal ring (20) or can be free to rotate inside the
internal ring (20).

[0016] Alternatively, the rolling support (2) can consist
in a bush with a hole wherein the shaft (22) rotates freely.
[0017] A stop ring (28) can be mounted in the housing
(11) of the body to retain the rolling support (2). Obvious-
ly, the stop ring (28) can be replaced with other retention
systems in order to retain the bearing.

[0018] As shown in Figs. 2- 4, if the rolling support (2)
is a bearing, the axial section of the internal ring (20) of
the support has an external convex surface (26), which
is shaped as an arc of circle and slides on a concave
surface (27), which is shaped as an arc of circle, of the
external ring of the bearing. The arc of circle of the con-
cave surface (27) of the internal ring has the same radius
of curvature as the arc of circle of the convex surface
(26) of the external ring, and the arc of circle of the con-
cave surface (27) of the internal ring is longer than the
arc of circle of the convex surface (26) of the external ring.
[0019] With reference to Fig. 4, the shaft (22) has an
axis (A) and a center of rotation (O) in a median point of
the shaft, in such a way that the axis (A) of the shaft can
be inclined in any direction relative to the center of rota-
tion (O).

[0020] The arc of circle of the concave surface (27) of
the internal ring and the arc of circle of the convex surface
(26) of the external ring have a center of curvature that
coincides with the center of rotation (O). Therefore, the
shaft (22) disposed in the internal ring (20) of the bearing
can oscillate around its center of rotation (O) in any di-
rection, also following the curvilinear trajectory of the
guiding rail. Fig. 4 shows the situation wherein the axis
(A) of the shaft (22) can be inclined relative to a horizontal
axis by an angle of approximately +/- 10-15°, in such a
way to adjust to the guiding rail wherein the carriage
slides.

[0021] With reference to Fig. 5, the body (1) of the car-
riage has a front housing (14) suitable for removably re-
ceiving a front insert (3) that protrudes frontally from the
body of the carriage. The front insert (3) is made of soft
anti-noise material, and acts as buffer in order to stop
against an end-of-travel stop disposed in the guiding rail
of the carriage. In view of the above, the front insert (3)
eliminates the noise caused when the carriage is stopped
against the end-of-travel stop.

[0022] The front housing (14) of the body of the car-
riage has a C-shaped longitudinal section. The front in-
sert (3) has a cylindrical, parallelepiped or cubic shape
or a tapered shape, such as a truncated conical or trun-
cated pyramidal shape, with a rounded or flat head (30).
The front insert (3) has a back collar (31) that protrudes
outwards in order to be inserted and retained in the front
housing (14) of the body.

[0023] With reference to Fig. 6, the body (1) of the car-
riage has two lateral housings (15) that protrude laterally
from the body (1) in opposite directions. Each lateral
housing (15) is disposed between two wheels (24). The
lateral housings (15) consist in cylindrical shanks that
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protrude laterally from the body (1) in diametrically op-
posite directions relative to the axis of the hole (13) with
vertical axis of the body of the carriage.

[0024] Each lateral housing (15) has a cylindrical hole
(16) suitable for removably receiving a lateral insert (4)
that protrudes laterally from the body of the carriage. The
lateral insert (4) has a cylindrical shape and a head (40)
that can be rounded or flat. The head (40) of the lateral
insert protrudes laterally from the body of the carriage,
in a higher degree than the wheels (24).

[0025] The lateral insert (4) or at least the head (40) of
the lateral insert is made of a material with a low friction
coefficient, such as a self-lubricating material like poly-
tetrafluoroethylene (PTFE), which is known on the mar-
ket with the Teflon trademark.

[0026] Fig. 6 shows a guiding rail (5) suitable for being
fixed to a secondary frame or to a wall or ceiling of a fixed
structure. The guiding rail (5) consists in a section with
a substantially C-shaped cross-section. The guiding rail
(5) comprises two lateral walls (50) that continue with two
separate lower walls (51) in such a way to define a lower
longitudinal groove (52) that allows for the sliding move-
ment of the connection means connected to the lower
shank (12) of the body of the carriage.

[0027] The wheels (24) of the carriage can roll on the
lower walls (51) of the guiding rail.

[0028] The guiding rail can comprise two longitudinal
ribs (53) that extend inside the guiding rail in parallel di-
rection to the lower walls (51) in such a way to define an
upper housing (54) with a C-shape and a lower housing
(55) wherein the carriage (100) slides.

[0029] WithreferencetoFig.7,whenthecarriage (100)
is disposed in the guiding rail (5), the wheels (24) of the
carriage can roll on the lower walls (51) of the guiding
rail and are disposed under the ribs (53) of the guiding
rail. The heads (40) of the lateral inserts slide on the
lateral walls (50) of the guiding rail in such a way to hold
the carriage (100) in a perfectly centered position inside
the guiding rail. In this way, the lateral inserts (4) can act
as slides.

[0030] The lateral inserts (4) are very useful when the
carriage (100) is used in furnishings for boats because
they reduce the lateral clearance between carriage and
rail. In fact, the lateral inserts (4) prevent the carriage
(100) from skidding in case of an anomalous lateral
movement of the door panel (for example in rough sea
conditions).

[0031] Moreover, the lateral inserts (4) can be extract-
ed from their housings and replaced with inserts of dif-
ferent heights, according to the space that is left between
the carriage and the lateral walls (50) of the guiding rail.
[0032] With reference to Figs. 8 and 9, the body (1) of
the carriage has two lateral elements (17) that protrude
laterally from the body (1) in opposite directions. The lat-
eral elements (17) are disposed above the lateral hous-
ings (15) in diametrically opposite directions relative to
the axis of the hole (13) with vertical axis of the body of
the carriage.
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[0033] The lateral elements (17) of the body of the car-
riage are suitable for being fastened by a fastening sys-
tem (60) provided in a first type of accessory (6) suitable
for being connected to the carriage (100) and for sliding
inside the guiding rail (5). The fastening system (60) com-
prises two U-shaped housings (61) suitable for fastening
and retaining the lateral elements (17) of the body of the
carriage.

[0034] The firsttype of accessory (6) can be an acces-
sory for the closing/return of the door panel when the
door panel is opened or closed. The first type of acces-
sory (6) comprises a section (62) suitable for sliding in-
side the upper housing (54) of the guiding rail. The section
(62) supports an internally empty cylinder (63) with an
axial hole (64) suitable for receiving a pin (M) made of
magnetic material and fixed to the secondary frame,
when the carriage (100) is approaching an end-of-travel
position. The cylinder (63) is made of a conductive mag-
netic metal material. Therefore, when the pin (M) pene-
trates the hole (64) of the cylinder, a magnetic field is
generated to return and retain the carriage (100).
[0035] With reference to Figs. 10 and 11, the body (1)
of the carriage has two back elements (18) that protrude
at the back from the body (1) in such a way to define a
U-shaped housing suitable for receiving a fastener (70)
of a second type of accessory (7). The second type of
accessory (7) is suitable for being connected to the car-
riage (100) and for sliding inside the guiding rail (5).
[0036] The fastener (70) of the second type of acces-
sory is shaped like a parallelepiped block and is disposed
at a front end of the second type of accessory. The fas-
tener (70) of the second type of accessory comprises a
hole (71) with vertical axis. The back elements (18) of
the body of the carriage comprise holes (18a) suitable
for receiving screw or bolt means (B) that penetrate the
hole (71) of the fastener (70) of the second type of ac-
cessory.

[0037] The second type of accessory (7) comprises a
section (72) with a height that is substantially equal to
the height of the carriage (100) in order to slide inside
the lower housing (55) of the sliding rail. Wheels (73) are
mounted at a back end of the section (72) of the second
type of accessory.

[0038] A hook-slider (74) protrudes in upper position
from the section (71) and slides in a longitudinal groove
(75) of the section (71) that is open on top. The hook-
slider (74) is fastened to an activator that is blocked in
position in an upper portion of the guiding rail.

[0039] The hook-slider (74) is connected to a return
spring (79) disposed inside the section (71). Two guiding
pins (76, 78) for each side are integral with the hook-
slider (74) and slide in an L-shaped groove (77) obtained
in the two lateral walls of the section (71).

[0040] With reference to Figs. 12 and 13, a coupling
(8) is disposed between the back elements (18) of the
body of the carriage and the fastener (70) of the second
type of accessory (7).

[0041] The coupling (8) comprises a hole (80) with ver-
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tical axis disposed in a parallelepiped block suitable for
being disposed in the housing between the two back el-
ements (18) of the body of the carriage. The hole (80) of
the coupling is disposed in register with the holes (18a)
of the back elements of the body of the carriage, in such
a way that the screw or bolt means (B) penetrate the
holes (18a, 80) of the back elements of the body of the
carriage and of the coupling.

[0042] The coupling (8) has two back elements (81)
that define a U-shaped housing that receives the fastener
(70) of the second type of accessory. The back elements
(81) of the coupling are provided with holes (82) with
horizontal axis. The fastener (70) of the second type of
accessory is provided with holes (71) with horizontal axis.
Screw or bolt means (B1) penetrate the holes (82) of the
back elements of the coupling and the holes (71a) of the
fastener of the second type of accessoryin ordertofasten
the fastener of the second type of accessory to the cou-
pling (8).

[0043] This description continues with an illustration of
the features and functions of the carriage (100) according
to the invention. The body (1) of the carriage is functional
and simultaneously provides all the aforementioned dif-
ferent functions/features, namely:

- the possibility to add lateral inserts (4) that act as
stability slides;

- the possibility to adjust to the guiding rail (5) by
means of the supports (2) that consistin special bear-
ings that permit to incline the axis (A) of the shaft
(22) in any direction relative to the center (O) of the
shaft (22). The bearings permit to use the carriage
(100) also in a curved guiding rail.

- the possibility to add a front insert (3) that acts as a
bumper;

- thepossibility to connect the door panel (specifically,
afolding door panel) by means of a pin with an upper
head because of the provision of the through hole
(13) in the body with upper counterbore (13) that
receives the head of the pin;

- the possibility to draw an accessory, such as an ac-
cessory (6) for returning/closing the door panel, by
means of the lateral elements (17) of the body of the
carriage; and

- the possibility to connect an accessory, such as an
accessory (7) for returning/closing the door panel,
by means of the back elements (18).

Claims

1. Carriage (100) and guiding rail (5) assembly for slid-
ing doors, wherein the guiding rail (5) comprises a
profile with a C-shaped cross-section having lateral
walls (50), said carriage (100) comprising:

- a body (1) shaped as a plate suitable for being
disposed along a vertical plane,
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- a lower shank (12) that protrudes in lower po-
sition from the body to receive connection
means for connecting the body (1) of the car-
riage to a door panel, and

- wheels (24) revolvingly connected to the body
(1) of the carriage and suitable for rolling inside
said guiding rail (5),

characterized in that said carriage (100) fur-
ther comprises:

- lateral inserts (4) that are removably inserted
in lateral housings (15) obtained on the sides of
the body of the carriage, in such a way to pro-
trude laterally in opposite directions from the
body of the carriage in order to slide on said
lateral walls (50) of said guiding rail; wherein
each lateral insert (4) is at least partially made
of a material with a low friction coefficient com-
pared to the lateral walls (50) of the guiding rail.

The carriage (100) and guiding rail (5) assembly of
claim 1, wherein said lateral housings (15) obtained
on the sides of the body of the carriage comprise
cylindrical shanks that protrude laterally in opposite
directions from the body of the carriage.

The carriage (100) and guiding rail (5) assembly of
claim 1 or 2, wherein each lateral insert (4) has a
cylindrical shape with a head (40) that can be round-
ed or flat.

The carriage (100) and guiding rail (5) assembly of
any one of the preceding claims, wherein said lateral
insert (4) is at least partially made of self-lubricating
material, such as polytetrafluoroethylene (PTFE).

The carriage (100) and guiding rail (5) assembly of
any one of the preceding claims, also comprising a
front insert (3) that is removably mounted in a front
housing (14) of the body of the carriage, wherein
said frontinsert (3) is made of soft anti-noise material
and acts as buffer in order to stop against an end-
of-travel stop disposed in the guiding rail (5).

The carriage (100) and guiding rail (5) assembly of
claim 5, wherein said front housing (14) of the body
of the carriage has a C-shaped longitudinal section
and said front insert (3) has a cylindrical, parallele-
piped, cubic or tapered truncated-conical or truncat-
ed-pyramidal shape and comprises a rounded or flat
head (30) and a back collar (31) that protrudes out-
wards in order to be inserted and retained in the front
housing (14) of the body of the carriage.

The carriage (100) and guiding rail (5) assembly of
any one of the preceding claims, wherein the body
(1) of the carriage has two lateral elements (17) that
protrude laterally from the body of the carriage in
opposite directions; said lateral elements (17) of the
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10.

body of the carriage being suitable for being fastened
by a fastening system (60) provided in a first type of
accessory (6) suitable for being connected to the car-
riage (100) and for sliding inside the guiding rail (5).

The carriage (100) and guiding rail (5) assembly of
any one of the preceding claims, wherein the body
(1) of the carriage has two back elements (18) that
protrude at the back from the body of the carriage in
such a way to define a U-shaped housing suitable
for receiving a fastener (70) provided in a second
type of accessory (7) suitable for being connected
to the carriage (100) and for sliding inside the guiding
rail (5).

The carriage (100) and guiding rail (5) assembly of
any one of claims 1 to 7, wherein the body (1) of the
carriage has two back elements (18) that protrude
at the back from the body of the carriage in such a
way to define a U-shaped housing suitable for re-
ceiving a coupling (8) that is connected with a fas-
tener (70) provided in a second type of accessory
(7) suitable for being connected to the carriage (100)
and for sliding inside the guiding rail (5).

The carriage (100) and guiding rail (5) assembly of
any one of the preceding claims, also comprising two
supports (2) mounted in housings (11) of the body
of the carriage; each support (2) being a bearing that
comprises an external ring (20) revolvingly mounted
on an internal ring (21); the external ring (21) being
fixed in the housing (11) of the body of the carriage
and the shaft (22) being inserted in the internal ring
(20) of the bearing; the shaft (22) being provided with
two ends (23) that protrude laterally from the body
(1) in order to be fixed to the wheels (24); wherein
the axial section of the internalring (20) of the bearing
has an external convex surface (26), which is shaped
as an arc of circle and slides on a concave surface
(27) shaped as an arc of circle of the external ring
of the bearing.
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