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(57) Transporting system for transporting passen-
gers; wherein the system (1) comprises: at least one
cabin (3) provided with a door (8) movable between an
open and a closed position; at least one boarding and
disembarking station (2) provided with a mechanical
opening device of the door and a mechanical closing
device of the door; wherein the mechanical closing de-
viceof thedoor comprisesa first rail (14) andasecond rail
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tuator (16) in two configurations, wherein without stop-
ping the cabin: in the first configuration, the first rail is
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cabin; in the second configuration, the second rail ac-
tively acts on the cabin exiting the first rail and it is
configured to initially open the door and then close the
door.
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Description

Cross-reference to related applications

[0001] This patent application claims priority from Ita-
lian patent application no. 102023000018357 filed on
September 7, 2023, the entire disclosure of which is
incorporated herein by reference.

Technical field

[0002] The technical field of reference of the present
invention refers to the transporting systems which com-
prise a plurality of cabins for transporting passengers
movable between two terminal stations at the opposite
ends of the system. Preferably, but not limitedly, the
technical field of reference of the present invention refers
to the aerial cable systems. Each cabin comprises a door
movable between an open position, for enabling the
passengers to board and disembark the station, and a
closed position for guaranteeing a safe transportation of
the passengers between the stations. In particular, the
cabin enters the station with the door in the closed posi-
tion. During the advancement in the station the door is
initially forced in the open position (for enabling the
passengers to board and disembark) and then, before
leaving the station, the door is guided in the closed
position. In such background, the present invention will
deal with the problem of how to implement the steps of
closing the door so as to solve possible problems of
incorrect closing of the doorwithout necessarily requiring
the stop of the cabin in the station and the manual inter-
vention.

State of the art

[0003] Transporting systems are currently known
which comprise a plurality of cabins for transporting
passengers, in which the cabins are movable between
two terminal stations at the opposite ends of the system.
A preferred non-limiting example of a system of this type
is an aerial cable system in which between the terminal
stations the cabins aremoved one after the other in aerial
configuration supported by at least one supporting cable.
[0004] As is known, and according to the present in-
vention, each cabin comprises a plurality of fixed walls
and a door movable between an open position, in which
the passengers board and disembark, and a closed
position for guaranteeing a safe transportation between
the stations. The steps of boarding and disembarking
occur in the station in the following manner. The cabin
enters the station with the door in the closed position.
Once the cabin enters the station, the door is (forcedly)
moved in theopenposition, for enabling theboardingand
the disembarking. Subsequently, namely before leaving
thestation, thedoor is (forcedlyor freelybyeffect of return
springs)moved in theclosedposition. Inorder tooptimize
the hourly carrying capacity of the system, the cabins are

not stopped in the station but advance at a reduced
speed. The aforementioned operations of opening the
door, of boarding and disembarking and of closing the
door thus preferably (and according to the present in-
vention) occur with the cabin in movement in the station.
[0005] The opening and the closing of the door in the
station preferably (and according to the present inven-
tion) occur in an automated manner, namely the inter-
vention of an operator for such purposes is not neces-
sary. According a known mechanical solution for the
opening and the closing of the door, which represents
the starting point of the present invention, the station is
providedwith afixedopening rail andafixedclosing rail in
series with respect to each other respectively at the enter
and at the exit of the station. Such rails collaborate during
the advancement of the cabin with a device supported by
the cabin in turn configured to open and close the door.
Such mechanical device supported by the cabin, in a
known manner, comprises a roller or a cam which by
advancing on the rails is moved by effect of the form
(ramp or helix) of the rails between an open position in
which the door is open and a closed position in which the
door is closed. Preferably, at least one spring is provided
for forcing the roller, and thus the door, in the closed
position. Therefore, entering the station, the roller of the
control device of the door integral with the cabin begins to
advance along the opening rail which progressively
forces the roller and the door towards the open position.
In such state (open door) the cabin advances for the
section of boarding and disembarking in the station
and only subsequently the roller begins to advance on
the closing rail. This closing rail, in a manner comple-
mentary to theopening rail, is configured to progressively
guide the control roller of the door towards the closed
position for closing the door before the exit of the station.
The mechanical components which enable the afore-
mentioned steps of opening and closing, namely (for
example) how the roller of the control device of the door
is connected and controls the door, is a well-known
subject matter for the skilled person in the art and there-
fore further constructive details can be omitted herein
without compromising the correct understanding of the
initial background of the present invention.
[0006] Since in the known practice just described the
openingandclosing rails are fixed rails, this solution does
not result to be flexible in termsof possible increase in the
useful time and space in the station for boarding and
disembarking. Furthermore, in the known practice just
described in case of an incorrect closing of the door, for
example in the case where an object results to be stuck
between the movable door being closed and the fixed
walls of the cabin, it is necessary to stop the cabin for
allowing an operator to manually intervene so as to
reopen the door and solve this dangerous situation by
removing the obstacle.
[0007] WO2022008399describes a station of anaerial
transporting system wherein, besides the fixed rails de-
scribed in the foregoing, a systemwhich can be actuated
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remotely is provided for controlling the opening and the
closing of the door also when the cabin is located outside
the fixed rails. The solution described inWO2022008399
provides for a further movable opening rail actuated by a
first actuator and a further movable closing rail actuated
by a second actuator, wherein structurally the two mo-
vable rails are placed one over the other for acting on the
cabin in a same section of the station depending on the
needs. According to the solution described in
WO2022008399, if downstream of the fixed closing rail
the door results to be incorrectly closed, at the two
movable rails, the actuation of the movement of the
movable opening rail is controlled for opening the door
and removing the obstacle, the actuation of the move-
ment of the movable closing rail is controlled and, if the
problem results to be actually solved, the cabin is started
again towards the exit from the station. According to
WO2022008399 the reopening and the closing of the
door is thus performed by two distinct movable rails
actuated by two distinct actuators.

Description of the invention

[0008] Starting from such prior art, an object of the
present invention is thus to provide amechanical system
alternative to the one described in WO2022008399 for
solving the problem of an incorrect closing of the door
without requiring the stop of the cabin and the manual
intervention of an operator.
[0009] The starting point of the present invention is a
system for transporting passengers of the type compris-
ing:

- at least one cabin (preferably a plurality of cabins fed
one after the other) provided with a door movable
between an open position, for allowing a safe board-
ing and disembarking of the passengers, and a
closed position, for allowing a safe transportation
of the passengers;

- at least one boarding and disembarking station (pre-
ferably at least two terminal stations at the opposite
ends of the system) preferably provided with a me-
chanical opening device of the door and a mechan-
ical closing device of the door; wherein the two
devices are preferably configured to act on the cabin
during the advancement in the station for progres-
sively forcing the opening of the door and subse-
quently for controllingandguiding the closing thereof
before the exit from the station.

[0010] The elements listed above are known to the
person skilled in the art. In particular, it is preferably
specified that the steps of opening the door are steps
in which the opening is "forced", whereas the closing
steps are steps in which the closing is "guided". Such
difference isdue to the fact that preferably in systemswith
a closing and opening of mechanical type, at least one
spring is present for forcing the door in the closing con-

dition. Therefore, in the absence of external forces, the
door tends to the closed position for safety reasons.
According to the present invention, the opening and
closing devices of the door provided in the station are
preferably rails which identify a path, known in the sector
as ramp or "manoeuvring helix", for a roller provided in a
cabin connected to the door in a known manner. Such
roller during the advancement of the cabin moves on the
openingand closing railswhich identify suitable ascent or
descent ramps in which the roller is progressively lifted or
loweredwith respect to the cabin. Usually, by effect of the
closing spring mentioned in the foregoing, the roller is
forced in a raised position in which the door is closed and
the opening of the door is controlled only by pushing said
roller downwards (overcoming the force of the spring).
For this reason, the opening rails usually also have an
upper rail-side which acts on the roller during the ad-
vancement of the cabin for lowering it, whereas the
closing rails generally only have a lower rail-side for
guiding the ascent (which occurs spontaneously for the
closing spring) of the roller and thus the closing of the
door. Obviously, an inverted kinematics can be provided
in thepositionsof thecontrol roller of thedoorof thecabin.
[0011] The configuration of the cabin in movement out
of the station is not a limiting object of the present inven-
tion. Only preferably the present invention refers to an
aerial cable system in which the aforementioned control
roller of the door is positioned in an intermediate position
of a support armwhich from the roof of the cabin develops
upwards where it has a (known) coupling device to the
cable.
[0012] The main aspect of the present invention con-
cerns the implementation of the steps of closing the door
which have to be performed before the cabin leaves the
station. In particular, as is indicated in the previous chap-
ters, the problem that the present invention aims to solve
is that of being able to better manage a potentially dan-
gerous situation in which the closing of the door results to
be incorrect due, for example, to an object remained
stuck between the movable door being closed and the
fixed walls of the cabin. Already currently specially pro-
vided sensors are provided which control the state of the
door so as to verify the correct downstream closing of the
closing rail. To date, in case of incorrect closing, it is
provided to stop the cabin for carrying out a manual
intervention or the solution according to
WO2022008399 is known with a first movable rail actu-
ated by a first actuator for reopening the door and a
second movable rail actuated by a second actuator for
reclosing the door.
[0013] Alternatively, and in an inventive manner, the
present invention offers as solution that of providing a
closing rail of the door in the form of amechanical closing
device selectively switchable (remotely or from the sta-
tion) in two configurations depending on the needs. The
mechanical closing device of the present invention com-
prises a first rail and a second rail in series with respect to
each other andmovable in a coordinated manner by one
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single actuator for switching from the first configuration to
the second configuration and vice versa. The two con-
figurations are such that, without stopping the cabin, it is
possible to intervene on the incorrectly closed door so as
to reopen it (and thus remove the obstacle) and subse-
quently reclose it. The first configuration (or of normal
use) is the one met by all the cabins when they begin the
closing step. In this first configuration, the first rail is
configured, namely defines a helix or ramp, to close
the door (raise the roller described in the foregoing)
and the second rail downstream of the first one is con-
figured in a neutral position, namely defines a helix or
ramp which does not actively act on the cabin which
advances towards the exit from the station. Such first
configuration is thus maintained up to the exit of the
station, if the closing of the door results to be correct
actually downstream of the closing attempt performed by
the first rail. It should be noted that such first attempt is
always performed by the first rail.
[0014] Only if the closing of the door results to be
incorrect downstream of the first closing attempt per-
formed by the first rail, upon transition from the first to
the second rail the present invention provides for con-
trolling (in anautomatedmanneror under a remoteaction
or in the stationbyanoperator) the switching from thefirst
configuration just described to a second configuration in
which the second rail this time actively acts on the cabin
exiting the first rail. In such second configuration (or
position) the ramp of the second rail which first was
neutral is now configured, namely defines a helix or ramp
which initially reopens the door and subsequently pro-
gressively recloses it. Therefore, in this second scenario
the closing steps can be described in the following oper-
ating steps. Initially, the mechanical closing device of the
door is switched in the first configuration so that during
the advancement of the cabin along the first rail, the first
attempt of closing the door is always performed. If the
outcome of this first attempt is positive, the switching to
the second configuration is not controlled. If the outcome
of this first attempt is not positive, without stopping the
cabin upon transition from the first rail to the second rail,
the switchingof themechanical closingdevice of thedoor
to the second configuration is controlled so as to reopen
the door in the first section of the second rail and sub-
sequently perform a second attempt of closing the door
before the exit of the station. Once the person skilled in
the art has been informed of the innovative need to de-
sign the second rail with the two positions so as to
selectively define a neutral or inactive rampandanactive
reopening and subsequently closing ramp, the person
skilled in the art can design the suitable profile for the
needs and the closing times of the preferred case. In fact,
it is not the profile in itself to be the object of the present
invention but the possibility to define with the two mova-
ble rails in series the two configurations described in the
foregoing.
[0015] Preferably, the first rail and the second rail are
joined (preferably hinged) together and are movable in a

coordinatedmannerbyonesingle actuator for selectively
switching from the first configuration to the second con-
figuration during the advancement of the cabin. Still more
preferably, the input end of the first rail and the output end
of the second rail are fixed, whereas the joining point of
the rails is movable between a raised position, in which
the rails are in the first configuration, and a lowered
position, inwhich the rails are in thesecondconfiguration.
In this manner, the cabin is guided without interruptions
along the two rails.
[0016] Preferably, the system further comprises:

- a first control sensor of the door substantially ar-
ranged at the output of the first rail or at the input
of the second rail;

- a control unit connected on one side to the first
sensor and on the other side to the actuator;

wherein the control unit is configured to control the
switching from the first to the second configuration if
the first sensor detects an incorrect closing of the door.
[0017] Preferably, the system further comprises a sec-
ond control sensor of the door substantially arranged at
the output of the second rail and connected to the control
unit, wherein the control unit is configured to control the
stopof theadvancement of the cabin if the second sensor
detects an incorrect closing of the door.
[0018] Preferably, the cabin comprises an actuating
device of the door provided with at least one roller con-
figured to advance along the first and the second rail, the
roller beingmovable between a lowered position inwhich
it controls the opening of the door and a raised position in
which the door is closed. In such case, the second rail
comprises a lower rail-side and an upper rail-side, in
which upon transition from the first to the second config-
uration the upper rail-side acts on the roller of the cabin
exiting the first rail so as to lower it and reopen the door.

List of the figures

[0019] Further characteristics and advantages of the
present invention will become clear from the following
description of a non-limiting example embodiment there-
of, with reference to the figures of the accompanying
drawings, wherein:

- Figure 1 is a schematic view of an example of a
system in which the innovative mechanical closing
systemof the cabin door of the present invention can
be provided;

- Figures 2 and 3 are enlarged schematic views of the
component of the system indicated by II in Figure 1,
namely views of an example of the cabin of the
system of Figure 1;

- Figure 4 is an enlarged schematic view of the com-
ponent of the cabin indicated by IV in Figure 3,
namely views of a control roller of the door of the
cabin which acts against the innovative mechanical
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closing system of the cabin door of the present
invention;

- Figures from 5 to 8 are schematic views in sequence
of the operation of the system when the step of
closing the door immediately has a positive outcome
and it is not necessary to switch the innovative
mechanical closing system of the cabin door of the
present invention to the second configuration for
reopening the door before closing it again;

- Figures from 9 to 12 are schematic views in se-
quence of the operation of the system when the first
attempt of closing the door does not have a positive
outcome and the innovativemechanical closing sys-
tem of the cabin door of the present invention is
switched to the second configuration for reopening
the door before closing it again.

Description of an embodiment of the invention

[0020] Referring to theaccompanying figures, Figure 1
shows a schematic view of a portion of an example of a
transporting system in which the innovative mechanical
closing systemof the cabin door can be provided accord-
ing to the present invention. In particular, Figure 1 shows
a portion of an aerial cable system 1 and it is visible in a
station 2, in which the passengers can board and dis-
embark, and two cabins 3, of which one in the station 2
and one on the outside of the station 2, respectively. The
cabin 3 on the outside of the station 2 is supported in
aerial mode by a cable 4 which is coupled by means of a
clamp 5. A support arm 6 is present connected on one
side to the roof of the cabin 3 and connected on the
opposite side to the clamp 5. As is known, in the station
the cabin becomes unconstrained from the cable and
advancesmore slowly on specially provided guiding rails
(visible only in part in Figures 5‑12with reference numer-
al 7). The arrows A and B in Figure 1 indicate the two
travel directions of the system. Along the direction A the
cabin leaves the station 2 and along the direction B the
cabin enters the station. The cabin 3 is provided with a
door 8 (in this example having two translating door wings
9). As is known, on the outside of the station the door 8 is
closed, whereas along a section of the station the door 8
is open so as to enable the boarding and the disembark-
ing before being closed again.
[0021] Figures2and3areenlargedschematic viewsof
the component of the system indicated by II in Figure 1,
namely views of an example of a cabin 3 for the systemof
Figure 1. Such figures allow a better view of the translat-
ing door wings 9 (as non-limiting example of the door 8),
the fixed walls 10 of the cabin 3 and of the details of the
arm6supporting the clamp5andaguiding roller 13of the
cabin 3. The roller 13 in the station guides the cabin 3
along the guiding rails 7 supporting the cabin when un-
constrained from the cable 4. These cabins are known
and Figure 4 is an enlarged schematic view of the com-
ponent of the cabin indicated by IV in Figure 3. In parti-
cular, Figure 4 shows a control roller 11 which is movable

between a raised position (the one shown) and a lowered
position. Reference numeral 12 in Figure 4 identifies a
spring configured to force the roller 11 in the raised
position. Both such roller 11 and the spring 12 are known,
and it is also known that the roller 11 in the two described
positions controls the opening and the closing of the door
8, namely in this example the sliding of the door wings 9.
This roller 11 in the station advances first along an open-
ing rail and subsequently along a closing rail in which
such rails identify ramps for respectively progressively
lowering the roller 11 (for controlling the opening of the
door8) andprogressivelybringing the roller 11back in the
raised position (in which the door 8 is closed). Owing to
such mechanical structural elements, such solution is
defined as an automatedmechanical control of the open-
ing and closing of the door 8 of the cabin 3.
[0022] The following figures are schematic views in
sequencewhich show the operation of the system during
the steps of closing the door which have to be performed
before the exit of the station. Asmentioned in the chapter
of general description of the invention, in an innovative
manner a closing rail of the door in the form of amechan-
ical device is provided selectively switchable (remotely or
from the station) to two configurations depending on the
needs. As is visible in Figures 5‑12, the mechanical
closing device of the present invention comprises a first
rail 14 and a second rail 15 in series with respect to each
other andmovable in acoordinatedmanner byonesingle
actuator 16 for switching from a first configuration (Fig-
ures 5‑8) to a second configuration (Figures 9‑12) and
vice versa. The two configurations are such that, without
stopping the cabin 3, it is possible to intervene on the
incorrectly closed door 8 so as to reopen it and subse-
quently reclose it. In thisexample, thefirst and thesecond
rail 14, 15 are directly connected to each other by means
of a hinge 20which enables the joining point to bemoved
between a raised position (Figures 5‑8) and a lowered
position (Figures 9‑12). The second rail 15 comprises
both a lower rail-side 17 and an upper rail-side 18 (fixed
with respect to each other) so that, when the second
configuration is actuated, the roller 11 entering the sec-
ond rail 15 is lowered and the door 8 is reopened. As for
the details of the steps, initially all the cabins 3 advancing
along the directionA reach the input of the first rail 14with
the door wings 9 open and the roller 11 in a forcedly
lowered position. Such step is visible in Figure 5. At this
point, the roller 11 finds the first rail 14 in the first config-
uration which defines a ramp which progressively leads
the roller 11 in the raised position for closing the door
wings 9. Figure 6 shows the moment when the cabin 3
advancing along the direction A ends the first rail 14 and
as assumed the door wings 9 are correctly closed. The
verification of such correct closing can be made by a
sensor or by a person in charge in the station. In this
condition of correct closing of the door 8 the roller 11
switches from the first rail 14 to the second rail 15 which
(according to the first configuration) defines a "neutral"
ramp for the roller 11, namely does not act on it for
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overcoming the force of the spring 12 but only guides it in
advancement along the rail-side 17. Figure 7 shows the
entering of the roller 11 in the second rail 15 and Figure 8
theexit of the roller 11 from thesecond rail. As is shown, in
the first configurationalong theentire second rail thedoor
8 maintains its position of correct closing.
[0023] Figure 9 shows a step in which at the output of
the first rail 14 (which being in the first configuration
attempts to close the door 8) the door 8 does not result
to be correctly closed and the door wings 9 leave an
opening space 19 between them. In this situation, gen-
erated for example by an object stuck between the door
wings 9 being closed, the switching from the first to the
second configuration is controlled, namely (in this exam-
ple) the lowering of the hinge 20 which joins the two rails
14 and 15. By effect of this lowering, as is visible in Figure
10, the upper rail-side 18 of the second rail 15 acts
against the roller 11 lowering it from the position which
it had reached exiting the first rail 14 and by so doing it
controls the reopening of the door wings 9. In the second
configuration, the active step of the second rail 15 is not
completed here, but continues during the advancement
along the direction A because in this second configura-
tion the second rail 15 defines a ramp which again
attempts to close the door 8 progressively lifting the roller
11. Figure 11 shows the progressive step of closing the
door 8. The fact of completely reopening the door 8
should lead to the removal of the obstacle previously
causing the incorrect closing and therefore at the end of
the second rail 15 the cabin 3 shows the door correctly
closed as schematized in Figure 12. For safety, a second
control of the state of the door is provided (for example by
means of a second sensor) at the end of the second rail
15. If the correct closing of the cabin is confirmed, the
cabin exits the station, and the closing system having
double rails in series is brought back to the first config-
uration. If the problem of incorrect closing is present also
at the end of the second rail, the (preferably automated)
stop of the advancement of the cabin can be provided.
[0024] Finally, preferably, springs can be provided for
forcing the rails in the first configuration.
[0025] It is highlighted that the embodiment of the
present invention shown in the figures is a preferential
but non-limiting example and that thereforemodifications
canbemade to such example as long aswithin the scope
of protection defined by the appended claims.

Claims

1. System for transporting passengers; wherein the
system (1) comprises:

- at least one cabin (3) provided with a door (8)
movable between an open and a closed posi-
tion;
- at least one boarding and disembarking station
(2) provided with an opening device of the door

(8) and a mechanical closing device of the door
(8);
characterized in that
the mechanical closing device of the door (8)
comprisesafirst rail (14) andasecond rail (15) in
series and it is selectively switchable by an
actuator (16) in two configurations without stop-
ping the cabin (3); wherein

- in the first configuration, the first rail (14) is
configured to close the door (8), and the
second rail (15) is configured in the neutral
position to not actively act on the cabin (3);
- in thesecondconfiguration, thesecond rail
(15) actively acts on the cabin (3) exiting the
first rail (14) and it is configured to initially
open the door (8) and then close the door
(8).

2. System as claimed in claim 1, wherein the first rail
(14) and the second rail (15) are joined together and
are movable in a coordinated manner to selectively
switch from the first configuration to the second
configuration during the advancement of the cabin
(3).

3. System as claimed in claim 2, wherein the input end
of the first rail (14) and the output end of the second
rail (15) are fixed, the joining point (20) of the rails
being movable between a raised position, wherein
the rails (14, 15) are in the first configuration, and a
lowered position, wherein the rails (14, 15) are in the
second configuration.

4. System as claimed in any of the preceding claims,
wherein the system (1) further comprises:

- a first control sensor of the door (8) arranged
substantially at the output of the first rail (14);
- a control unit connected on one side to the first
sensor and on theother side to theactuator (16);

wherein the control unit is configured to control the
switching from the first to the second configuration if
the first sensor detects an incorrect closing of the
door (8).

5. System as claimed in claim 4, wherein the system
further comprises a second control sensor of the
door (8) arranged substantially at the output of the
second rail (15) and connected to the control unit,
wherein the control unit is configured to control the
stopof theadvancementof thecabin (3) if thesecond
sensor detects an incorrect closing of the door (8).

6. System as claimed in any of the preceding claims,
wherein the second rail (15) comprises a lower rail-
side (17) and an upper rail-side (18), wherein upon
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transition from the first to the second configuration
the upper rail-side (18) acts on the cabin (3) exiting
the first rail (14) to open the door (8).

7. System as claimed in any of the preceding claims,
wherein the cabin (3) comprises an actuating device
of the door (8) provided with at least one roller (11)
configured to advance along the first rail (14) and
second rail (15), the roller (11) being movable be-
tween a lowered position wherein it controls the
opening of the door (8) and a raised position wherein
the door (8) is closed.

8. System as claimed in any of the preceding claims,
wherein the system (1) is an aerial cable system.

9. Method of operation of a system for transporting
passengers; wherein the method comprises the
steps of:

(a) providing a system according to claim 1;
(b) closing the door of the cabin before the exit
from the station;

characterized in that step (b) of closing the door of
the cabin before the exit from the station comprises
the steps of:

(c) setting the mechanical closing device of the
door in the first configuration;
(d) advancing the cabin along the first rail to
make a first attempt to close the door;
(e) verifyingat theexit of the first rail theoutcome
of the first attempt to close the door;
f) in case of incorrect closing of the door, without
stopping the cabin setting the mechanical clos-
ing device of the door to the second configura-
tion so as to reopen the door;
(g) advancing the cabin along the second rail to
make a second attempt to close the door.

10. Method as claimed in claim 9, wherein the method
also comprises the steps of:

(h) verifying at the exit of the second rail the
outcomeof thesecondattempt toclose thedoor;
(i) in case of incorrect closing of the door, stop-
ping the cabin before the exit of the station.
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