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(54) AERIAL CABLE TRANSPORTING SYSTEM AND METHOD FOR OPERATING SUCH A SYSTEM

(57) An aerial cable transporting system (1) for trans-
porting passengers and/or cargo, wherein the system
comprises: a first terminal station (14) and a second ter-
minal station (33); a hauling cable (13) arranged in a ring
between the stations (14, 33) to create two branches (30,
31) of opposite transport direction; at least one support-
ing cable (2) for each transport branch (30, 31) between
stations (14, 33); a plurality of vehicles (3) configured to
run along the transport branches (30, 31) in aerial con-
figuration between the stations (14, 33) supported by the
at least one supporting cable (2) and hauled by the haul-
ing cable (13); a plurality of support devices (10) config-
ured to support the hauling cable (13) during the stop of
the system when vehicles are not running along the trans-
port branches (30, 31); wherein the supporting devices
(10) are movable along the transport branches (30, 31)
between the stations (14, 33) supported by the at least
one supporting cable (2).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from Ital-
ian patent application no. 102022000026529 filed on De-
cember 22, 2022, the entire disclosure of which is incor-
porated herein by reference.

Technical field

[0002] The reference technical field of this invention
relates to the aerial cable transporting system sector.
These systems provide multiple transport units for trans-
porting passengers or goods, which are moved, one after
the other, in aerial mode along a predefined course by
at least one cable. For the purposes of this invention, the
forward movement of the transport units along the at least
one supporting cable is generated by a hauling cable.
Thus, in detail, the reference technical field of this inven-
tion relates to aerial cable transporting systems wherein
there is a hauling cable and at least one supporting cable.
In this context, the present invention will deal with the
issue of how to support, understood as maintain in a par-
ticular position, the hauling cable during the steps where-
in the transport units are stored, for example during the
system’s stop or during maintenance and inspection
wherein the hauling cable is moving without there being
vehicles on the line.

State of the art

[0003] Aerial cable transporting systems are wide-
spread today and, thus, are in general well known to a
skill person operating in this particular technical sector.
In these systems, the passengers, or the goods, are
transported along a course in special transport units, for
example cabins, chairs, or something else, which will be
called "vehicles", for simplicity, below. The path is delim-
ited at the opposite ends by two terminal stations for em-
barking and disembarking and the vehicles are fed in an
aerial configuration one after the other along a first branch
from the first station to the second and along a second
branch (usually parallel to the first) from the second sta-
tion to the first. In particular, according to this invention,
the term "aerial" refers to cable systems in which the
vehicles are moved along at least one supporting cable
in a position raised above the underlying ground (i.e., in
aerial mode). This invention preferably relates to aerial
transport systems with one or with two supporting cables
per transport branch. As described above, for the pur-
pose of this invention, the movement of the vehicles be-
tween the stations along the at least one supporting cable
is generated by a hauling cable to which all the units are
selectively coupled or clamped when they travel from one
station to another. In contrast, as known, at a station, the
vehicles are unhooked from the hauling cable so that
they can move forward more slowly in relation to the ve-

hicles moving outside the stations. Again, as known, the
hauling cable is arranged in a ring in the terminal stations,
which, to this end, house special pulleys, including at
least one motorised one, while the at least one supporting
cable is basically fixed with ends attached in the terminal
stations. The at least one supporting cable is, in fact, only
moved between the stations during maintenance. In an
aerial cable transporting system of the type described
and the subject of this invention, every vehicle is
equipped with a trolley with rollers that roll on the at least
one supporting cable and a clamp (or equivalent devices)
for selectively coupling to the hauling cable.
[0004] An aerial cable transporting system, as just de-
scribed, is very useful when the shape of the underlying
ground, or other surrounding factors, mean conventional
movement along the ground is impracticable. For exam-
ple, such aerial cable systems are used in the case in
which the path to be completed involves significant jumps
in altitude, including with considerable inclines. This path
is typical of ski resort/mountain areas and, in this context,
these systems are also called ski lifts. However, this in-
vention and aerial cable systems in general also find ad-
vantageous application in urban contexts where ground
transport is congested.
[0005] As known, it is often necessary to provide, along
the course, fixed intermediate structures as well, be-
tween the terminal stations, configured for supporting
portions of the supporting cable. One reason to require
these fixed intermediate structures may be the excessive
distance between the terminal stations so as to prevent
arranging the cable in a single bay. Another reason may
be the elevation profile of the path if there are significant
incline changes. Each fixed intermediate support struc-
ture for the supporting cable usually comprises a vertical
supporting structure, such as a pylon or a tower, on top
of which there are support devices for the supporting ca-
ble, known as "shoes". In particular, the shoe comprises
a basically "U"-shaped seat for the supporting cable.
Along the shoe, the hauling cable, if included, is instead
supported by a series of rollers arranged below the seat
of the supporting cable.
[0006] During use of the system, the fact that the haul-
ing cable is not subject to strong tension (for the reasons
given above) is not a problem. In fact, the hauling cable
is in fact supported in its operating position by the clamp
of the vehicles that, in turn, are supported in position by
the at least one supporting cable. Thus, though not ex-
cessively taut, the hauling cable does not give down-
wards but remains raised in the correct operating position
due to the presence of vehicles moving along the at least
one supporting cable.
[0007] The problem of incorrect positioning of the haul-
ing cable in relation to the at least one supporting cable,
or, in general, the surrounding environment, instead oc-
curs when the system is stopped and the vehicles do not
run along the at least one supporting cable and are rested
in storage, detached from the hauling cable. The storage
is usually found at a terminal station from which they are
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diverted and reintroduced when required. In the absence
of moving vehicles along the system, and in the absence
of suitable supports configured to support the hauling
cable operating with the system stopped, the hauling ca-
ble tends to assume a position tending strongly down-
wards ("static arrow") and this configuration has at least
two critical issues. The first is the fact that, by law, you
must always ensure a minimum distance between the
ground and the hauling cable; the second is that, in such
a configuration, the wind can generate large dynamic ef-
fects in the cable that may lead it to oscillate in such a
way as to wind and twist around the at least one support-
ing cable. To avoid the occurrence of these problems,
today it is known to equip the systems with two supporting
cables with multiple fixed supports for the hauling cable
in the form of V-shaped fixed supports directly coupled
to the supporting cables for each transport branch. In
particular, the upper ends of the fixed support are respec-
tively attached to the two supporting cables of the trans-
port branch and the throat, or lower vertex, acts as a
support for the hauling cable that, thus, cannot be locally
lowered beyond this fixed support. This vertex is
equipped with a roller and, in this way, including when
the system is being used, the moving hauling cable is
not damaged by the fixed support.
[0008] This solution, widely used today, is not, unfor-
tunately, without its drawbacks. In fact, the maintenance
and/or any repair or replacement of such fixed supports
is not an easy operation to execute given the height at
which these fixed supports are arranged. In addition, this
solution cannot be used in systems with just one sup-
porting cable.
[0009] Thus, there is currently a need to offer an im-
proved solution to the problem of how to support the haul-
ing cable when the system is stopped in a position that
is technically suitable. In particular, there is currently a
need to offer a solution that may also be used in systems
with just one supporting cable and that, in general, makes
the maintenance of the devices that perform this function
simpler.
[0010] US6363859B1 shows cabins for cable systems,
in particular for systems with two cables, wherein the
cabins are equipped with devices for automatically lock-
ing to the cable.

Description of the invention

[0011] The starting point for this invention is to provide
an aerial cable transporting system of the type compris-
ing:

- a first terminal station and a second terminal station;
- a hauling cable arranged in a ring between the sta-

tions to create opposite-direction transport branch-
es;

- at least one supporting cable (in particular, one or
two supporting cables) for each transport branch be-
tween the stations;

- a plurality of vehicles configured to run in aerial con-
figuration between the terminal stations supported
by the at least one supporting cable and hauled by
the hauling cable.

[0012] The hauling cable is preferably moved by a mo-
torised pulley housed within one of the stations. Inside
the station, as known, the vehicles are not coupled to the
hauling cable (nor supported by the at least one support-
ing cable) so that they can advance more slowly than the
vehicles that travel between the stations. To this end,
each vehicle is preferably equipped with a clamp (or
equivalent device) that entering and leaving the station
is respectively opened and closed (automatically, as
known, with sprung levers that act against fixed abut-
ments in the station) to selectively release and couple
with the hauling cable. This clamp is well known to the
person skilled in the art and, thus, other details are not
necessary. The way the vehicles are moved inside the
station (for example, using motorised wheels) is also
known. It is also known that, at one station, there is a
storage towards which the vehicles are diverted while
they move forward in the station and where they are
housed when the system is stopped. In the first stages
of restarting the system, the vehicles are moved from the
storage (for example, with the motorised wheels men-
tioned above) up to the station where, at its exit, they will
be clamped to the hauling cable to run towards the op-
posite station. To move on the at least one supporting
cable between the stations and on special tracks in the
station, each vehicle is equipped with a trolley with rollers
configured to roll on the at least one supporting cable
between the stations and on the dedicated tracks in the
station.
[0013] As mentioned in the section describing the prior
art, it is necessary to provide for support devices config-
ured to support the hauling cable in a correct position
when the system is stopped, i.e., a suitably raised posi-
tion, so as not to encounter the problems described and,
thus, basically corresponding to the position that it as-
sumes when the system is being used near the at least
one supporting cable. According to the prior art, for sys-
tems with two supporting cables, fixed support devices
are provided in the form of "V"-shaped fixed supports
coupled to the supporting cables along the two transport
branches. For the purposes of this invention, the sys-
tem’s "stop" not only refers to phases in which the vehi-
cles are in storage at night but also during inspection and
other phases in which the vehicles are, simply, not on
the line.
[0014] In contrast, according to the main aspect of this
invention, these fixed supports are no longer necessary
and, in general (even for systems with just one supporting
cable per branch), they have been replaced with innova-
tive support devices configured to support the hauling
cable when the system is stopped when these support
devices are not fixed but mobile along the at least one
supporting cable. The term "to support" means what is
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described above, i.e., keeping the hauling cable in a suit-
ably raised position so as to avoid the problems men-
tioned and that basically corresponds to the position that
it assumes when the system is being used, when it is, in
fact, kept raised by the clamps of the vehicles that travel
along the two transport branches defined by the at least
one supporting cable.
[0015] These mobile support devices for the hauling
cable are housed in a storage when the system is being
used (preferably the same storage described above that
accommodates the vehicles during stoppage) and are
fed along the supporting cables when the vehicles return
to the storage so that, when all the vehicles are stored,
all the mobile support devices have reached their oper-
ating position along the branches. In this way, the hauling
cable gradually changes from being supported by the
vehicles to the mobile support devices. When all the ve-
hicles are stored, the mobile support devices have
reached their operating position and the hauling cable
can be stopped, thus stopping the system. In this position,
with a stopped hauling cable, the mobile devices will sup-
port the hauling cable until the next phase of using the
system, wherein the mobile support devices gradually
restart along the branches of the supporting cables to
reach the storage and the vehicles are reintroduced to
the transport branches. In this way, the hauling cable
gradually changes from being supported by the mobile
support devices to the vehicles.
[0016] According to the above, it is possible to easily
perform the maintenance of mobile support devices be-
cause, when the system is being used, these are housed
in the storage and, thus, can be easily reached.
[0017] Preferably, every mobile support device com-
prises a trolley provided with rollers for rolling on the at
least one supporting cable. Still more preferably, the trol-
ley of the mobile support device is of exactly the same
type as the trolleys that enable the vehicles to advance
along the at least one supporting cable and on the station
tracks. If there is just one supporting cable, the rollers
are arranged in a single row; if there are two supporting
cables, the rollers are arranged in two corresponding
rows.
[0018] Each mobile support device preferably compris-
es a clamp for selectively coupling to the hauling cable
in which this clamp is exactly the same type present on
the vehicles for their selective coupling to the hauling
cable exiting and entering the stations.
[0019] Preferably, and especially in the case of sys-
tems with just one supporting cable, each mobile support
device may comprise a counterweight configured to bring
the mobile device’s centre of mass below the supporting
cable. The counterweight may, preferably, be provided
at the end of a support arm that extends downwards from
the trolley. This arm may, preferably, be exactly the type
that connects the cabins of the vehicles to the corre-
sponding trolley. In other words, in this preferred embod-
iment of the invention, each mobile support device cor-
responds to the vehicle of the system in which the trans-

port unit was removed (seat or cabin or other) and, thus,
the components that are the same used both for the ve-
hicles and for the mobile support devices are strongly
optimised. As mentioned, if there is just one supporting
cable, it is a good idea to provide a counterweight in place
of the transport unit to balance the device in relation to
the supporting cable. If local regulations allow it, even
the counterweight could be the transport unit itself, obvi-
ously without passengers since intended to be stopped
on the line when the system is stopped. In this case, this
invention would be adapted according to a method in
which to bring the cabins with passengers to stop, they
are called to the station to empty the system and after
(or gradually with the emptying) some empty vehicles
(for example one in every four) are introduced on the line
to act as a support device for the hauling cable as de-
scribed above.

List of drawings

[0020] Additional features and advantages of this in-
vention will be clear from the description that follows of
a non-limiting embodiment, with reference to the at-
tached figures, in which:

- Figure 1 schematically shows a portion of an aerial
cable transporting system that may be improved with
this invention;

- Figure 2 shows the enlarged view of the portion iden-
tified with the reference II in Figure 1;

- Figures 3A-10B schematically show different oper-
ational steps of a system according to this invention;

- Figure 11 shows a construction example of a mobile
support device of the hauling cable according to this
invention.

Description of an embodiment of the invention

[0021] With reference to the accompanying figures,
Figure 1 schematically shows a portion of an aerial cable
transportation system globally denoted with the refer-
ence number 1 and that can be improved thanks to this
invention. In this non-limiting example, the aerial cable
system 1 comprises cables (indicated in Figure 1, in gen-
eral, with the reference number 2) and a first terminal
station 14, for embarking and disembarking passengers,
can be seen. This example comprises two parallel trans-
port branches that define an ascent branch 30 and a de-
scent branch 31 of the system. The arrows A and B in
Figure 1 indicate the advancing directions of the ascent
30 and descent 31 branches. Figure 1 represents one of
the multiple vehicles 3 present in the system that run,
one after the other, along both the ascent and descent
branches. In the representation in Figure 1, a first vehicle
3 is located at the station 14 inside of which it is detached
from the cables 2. The second vehicle 3 shown in Figure
1 is running along the ascent branch and is arranged
between the station 14 and a first fixed intermediate sup-
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port structure 15 in the form of a pylon 16. The function
of the pylons 16 arranged between the stations is to divide
the cables into separate bays. In the example in Figure
1, each vehicle 3 comprises a cabin 17, a trolley 19 cou-
pled to the cables 2, and a suspension arm 18 that con-
nects the cabin 17 to the trolley 19. Finally, in Figure 1
you can see how at the top of the pylon 16 there is a shoe
assembly 4 for supporting the cables 2 with an inlet por-
tion 5 and an outlet portion 6.
[0022] Figure 2 shows the enlarged view of the portion
identified with the reference II in Figure 1. In this figure,
you can see how the system 1 comprises a supporting
cable 2 and a hauling cable 13. In any case, for the pur-
poses of this invention, the system could also comprise
two supporting cables. Figure 2 shows a trolley 19 pro-
vided with rollers 20 for rolling on the supporting cable
2. The reference number 25 indicates the clamp for se-
lectively coupling the hauling cable 13. As known, the
inlet and outlet portions of the station comprise devices
that act against the clamp to open it at the inlet, so as to
detach the vehicle 3 form the hauling cable 13, and to
close it at the outlet, so as to attach the vehicle 3 by the
hauling cable 13. The shoe 4 is only partially visible in
Figure 2. As can be seen in Figure 2, along the shoe 4,
the supporting cable 2 is housed in special U-shaped
seats on the upper end of the shoe 4 while the hauling
cable 13 is housed along a series of rollers 21 placed
lower down. As known, by transiting the shoe, the clamp
locally raises the hauling cable. So as not to have to
stretch the hauling cable excessively, it is necessary to
equip the system with devices that are able to support
the hauling cable, i.e., keep it raised when the system is
stopped when, in the absence of vehicles 3, the cable 13
would assume a position too low down compared to the
supporting cable/s. Figures 3a and 3b show precisely
this situation to avoid in which all the vehicles 3 are stored
32 and there are no devices able to keep the cable 13
basically in line with the supporting cable 2 as, instead,
occurs when the system is used due to the presence of
the vehicles 3 along the branches. The reference number
33 indicates the second terminal station. Figures 4a and
4b show precisely that situation that represents the start-
ing point to describe the innovative support devices 10
of the hauling cable that, according to this invention, are
mobile along the supporting cable 2. In Figures 4a and
4b, you can see how, when the system is being used,
the mobile support devices 10 are placed in storage 32
where it is possible to easily do maintenance. At the start
of system stoppages, the vehicles 3 that transit in the
station 14 are diverted (in a known way) and gradually
sent to the storage 32. A "hole" is thus created in the first
section of the ascent branch 30 as can be seen in Figures
5a and 5b. Figures 6A and 6B show the subsequent steps
wherein more and more vehicles 3 are diverted to the
storage 32. The absence of these vehicles 3 along the
branch 30 would lead to there being a bigger and bigger
hole for supporting the hauling cable 13 that, instead,
according to this invention is filled by feeding the first

mobile support devices 10, which replace the vehicles 3
in their function of supporting the hauling cable, in the
ascent branch 30. Regarding the number of devices 10
needed, for example, it is possible to include one device
10 for every four vehicles. These mobile support devices
10 are, thus, gradually moved from the storage 32 to the
station 14 and from the station 14 sent along the branch
30. One example of how these mobile support devices
10 are supported by the supporting cable 2 and how they
are coupled to the hauling cable 13 will be shown in Figure
11. Figures 7a and 7b show subsequent steps in which
no vehicle 3 is present on the ascent branch 30 and the
hauling cable 13 fortunately does not droop down, as can
be seen in Figure 3A, but remains raised thanks to mobile
support devices 10 that run and are present along the
ascent branch 30. In this figure, the section of hauling
cable 13 of the descent branch 31 is still supported by
the vehicles 3. Figures 8a, 9a, 8b, and 9b show subse-
quent steps in which the few vehicles 3 not in storage 32
are arriving in the station 14 at the end of the descent
branch 31 and the support devices 10 have started work-
ing in this descent branch 31. Figures 10a and 10b show
the final step of this process wherein the hauling cable
13 can be stopped. As can be seen, all the vehicles 3
are in storage 32 and all the support devices 10 are in
their operating position in which they will remain until the
system starts up again. At start up, it will be enough to
drive the hauling cable 13 that will gradually make the
support devices 10 arrive in the station 14 where they
will be diverted towards the storage 32. At the same time,
the vehicles 3 will be gradually sent by the storage 32 to
the station 14 and, from there, along the branch 30 of the
system. At the end of transit, it will be returned to the
configuration in Figures 4a and 4b with the vehicles 3
moving along both branches 30 and 31.
[0023] Finally, Figure 11 shows a construction exam-
ple of a mobile support device 10 according to this inven-
tion. In this example, a system with a supporting cable 2
is shown and the support device 10 comprises a trolley
11 with rollers 35 for rolling on the supporting cable 2, a
clamp 36 for selective coupling to the hauling cable 13,
a suspension arm 37 on one side coupled to the trolley
11 and on the other side provided with a counterweight
38 for bringing the centre of mass of the device 10 in line
below the supporting cable 2. As clearly emerges, the
device 10 is thus wholly similar to the suspension of the
vehicles 3 that circulate in the same system (Figure 2)
i.e., there is the same clamp 36 (thus, the coupling and
release at the outlet and inlet of the station is performed
without problems), the same trolley 11, and the same
suspension arm 37. In other words, in this example, the
mobile support device 10 corresponds to a vehicle 3 from
which the transport unit is removed and to which the
counterweight 38 is coupled. Even the drive levers of the
clamp 36 are, thus, the same included in the system ve-
hicles. In the case of two supporting cables, the trolley
of the device 10 may be a trolley known to the person
skilled in the art and used to make the vehicles advance
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in systems of this type.
[0024] It is clear that modifications may be made to the
invention described herein, and variants produced there-
to, in relation to the example shown in the figures. The
main aspect, in fact, of this invention lies in the innovative
support device for the hauling cable that is mobile along
the at least one supporting cable. In this sense, other
embodiments are possible in relation to that in Figure 11
with different ways of running along the at least one sup-
porting cable, in place of the trolley shown, and other
ways of keeping the hauling cable in the place of the
clamp shown.

Claims

1. An aerial cable transporting system (1) for transport-
ing of passengers and/or cargo, wherein the system
comprises:

- a first terminal station (14) and a second ter-
minal station (33) ;
- a hauling cable (13) arranged as a ring between
the stations (14, 33) to create two branches (30,
31) of opposite transport direction;
- at least a supporting cable (2) for each transport
branch (30, 31) between stations (14, 33);
- a plurality of vehicles (3) for transporting pas-
sengers and/or goods configured to run along
the transport branches (30, 31) in aerial config-
uration between the stations (14, 33) supported
by the at least one supporting cable (2) and
hauled by the hauling cable (13);
- a plurality of support devices (10) configured
to support the hauling cable (13) during the stop
of the system when vehicles (3) are not running
along the transport branches (30, 31);

characterized by the fact that:

- a storage (32) is provided for selectively storing
the support devices (10) during the use of the
system and vehicles (3) during the stop of the
system;
- the supporting devices (10) are movable along
the transport branches (30, 31) between the sta-
tions (14, 33) supported by the at least a sup-
porting cable (2).

2. The system as claimed in claim 1, wherein devices
for moving to and from the storage (32) are provided
for selectively storing vehicles (3) and support de-
vices (10) from a station (14) to the storage (32) and
for feeding from the storage (32) to the station (14)
vehicles (3) and support devices (10).

3. The system as claimed in any of the preceding
claims, wherein each support device (10) comprises

a clamp (36) configured to couple to the hauling cable
(13) between the stations (14, 33).

4. The system as claimed in claim 3, in which each
vehicle (3) comprises a clamp (25) configured to cou-
ple to the hauling cable (13) between stations (14,
33); the clamps of the vehicles (25) and the clamps
(36) of the supporting devices (10) being of the same
kind.

5. The system as claimed in any one of the preceding
claims, wherein each support device (10) comprises
a trolley (11) having rollers (35) for rolling on the at
least a supporting cable (2).

6. The system as claimed in claim 5, wherein each ve-
hicle (3) comprises a trolley (19) equipped with roll-
ers (20) for rolling on the at least a supporting cable
(2); the trolleys (19) of the vehicles (3) and the trolleys
(11) of the supporting devices (10) being of the same
kind.

7. The system as claimed in any of the preceding
claims, wherein each support device (10) comprises
a counterweight (38).

8. The system as claimed in claim 7, wherein each sup-
port device (10) comprises a suspension arm (37)
that extends downward from the trolley (11); the
counterweight (38) being coupled to the lower end
of the suspension arm (37) .

9. The system as claimed in claim 8, wherein each ve-
hicle (3) comprises a transport unit (17) and a sus-
pension arm (18) that connects a transport unit (17)
to the trolley (19); the suspension arms (18) of the
vehicles (3) and the suspension arms (37) of the sup-
port devices (10) being of the same kind.

10. A method for operating an aerial cable transport sys-
tem for transporting passengers and/or cargo;
wherein the method comprises the steps of:

(a) providing a system (1) as claimed in claim 1;
wherein to change from the system use config-
uration, in which the vehicles (3) run along the
transport branches (30 31) in an aerial configu-
ration between stations (14, 33) supported by
the at least one supporting cable (2) and hauled
by the hauling cable (13), to the system stop
configuration, wherein the vehicles (3) are
stored into storage (32), the method provides
the step of:

(b) progressively storing the vehicles (3) to
storage (32) and at the same time progres-
sively feeding along the transport branches
(30, 31) the supporting devices (10) until all
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vehicles are at storage (32) and all support-
ing devices (10) are in place along the
branches (30, 31) and the hauling cable (13)
is stopped;
wherein to move from the system stop con-
figuration, in which the vehicles (3) are
stored in storage (32), to the system use
configuration, in which the vehicles (3) run
along the transport branches (30, 31) in an
aerial configuration between stations (14,
31) supported by the at least one supporting
cable (2) and hauled by the hauling cable
(13), the method provides the step of:
(c) progressively storing by hauling cable
(13) activation all supporting devices (10)
into the storage (32) and at the same time
progressively feeding the vehicles (3) along
the transport branches (30, 31) from the
storage (32).
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