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(57) ABSTRACT

Described is a carriage (1) for moving on a cable and/or rail
comprising: a wheel (2) equipped with its own rotation shaft
(3) and configured to rotate on a cable (C) and/or rail;
braking masses (4) positioned parallel to the wheel (2) and
made of non-magnetic material; magnetic masses (5) con-
figured to generate a magnetic field; and a self-adjusting
device (6), connected to the braking masses (4) and posi-
tioned inside the rotation shaft (3) of the wheel (2), config-
ured for moving the braking masses (4) close to the magnetic
masses (5) along a direction (D) parallel to an axis of
extension of the rotation shaft (3), as a function of an
increase in a speed of rotation of a wheel (2), in such a way
that the magnetic masses (5) generate eddy currents by
electromagnetic induction defining a slowing force propor-
tional to the feed speed of the carriage (1).
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CARRIAGE FOR MOVEMENT ON A CABLE
AND/OR RAIL

[0001] This invention relates to a carriage for movement
on a cable and/or rail. The invention also relates to a cable
and/or rail equipped with the above-mentioned carriage.
[0002] As is known, a system on a cable and/or rail
basically comprises a cable/rail which extends between two
ends and the carriage allows a user/object to move from one
end to the other.

[0003] In other words, the carriage is the main component
and comprises a pulley equipped with an integrated braking
system designed to prevent an excessive speed of forward
movement of the carriage along the cable/rail.

[0004] The technical purpose of the invention is therefore
to provide a carriage for movement on a cable and/or rail
which is able to overcome the drawbacks of the prior art.

[0005] The aim of the invention is therefore to provide a
carriage for movement on a cable and/or rail which allows
a suitable and comfortable braking action to be obtained for
any user/object using the cable and/or rail.

[0006] Ideally, two users with different weights which
travel along a cable/rail with the same slope would reach the
same arrival speed.

[0007] This actually occurs only in cables/rails with low
gradients whilst for those with a greater slope the force
possessed by the user/object in motion may exceed the
braking force of the mechanism which, after reaching the
maximum, remains constant resulting in the user/object
accelerating.

[0008] A further aim of the invention is the use of a brake
acting during the route on a cable and/or rail thanks to the
centrifugal system and a passive “block” brake, which may
be positioned at any point on the route, not only at the end
of the cable and/or rail (they can also be inserted along the
route). The positive aspect of this coupling is the possibility
for the user/object to always reach the same point of the
block brake, if it is at the end of the line, or to pass
completely safely in the block brake, if it is positioned along
the route of the cable/rail.

[0009] A further aim of the invention is to provide a
carriage for moving on a cable and/or rail which makes it
possible to eliminate the carriage set-up times.

[0010] The technical purpose indicated and the aims speci-
fied are substantially achieved by a movement carriage and
a cable and/or rail comprising the technical features
described in one or more of the appended claims. The
dependent claims correspond to possible embodiments of
the invention.

[0011] More specifically, the technical purpose indicated
and the aims specified are substantially achieved by a
carriage for moving on a cable and/or rail comprising at least
one wheel equipped with a relative rotation shaft and
configured to rotate on a cable and/or rail, braking masses
arranged parallel to the wheel and made of non-magnetic
material and magnetic masses configured to generate a
magnetic field. The carriage also comprises a self-adjusting
device, connected to the braking masses and positioned
inside the rotation shaft of the at least one wheel, configured
for moving the braking masses close to the magnetic masses
along a direction parallel to an axis of extension of the
rotation shaft, as a function of an increase of a speed of
rotation of the at least one wheel, in such a way that the
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magnetic masses generate eddy currents by electromagnetic
induction defining a slowing force proportional to the for-
ward speed of the carriage.

[0012] Moreover, the technical purpose indicated and the
aims specified are substantially achieved by a cable and/or
rail comprising a cable/rail extending between an initial
portion and a final portion of the cable and/or rail itself and
an above-mentioned carriage configured to move from the
initial portion to the final portion of the cable and/or rail with
a braking force self-adjusted as a function of a speed of
forward movement of the carriage.

[0013] Further features and advantages of the invention
are more apparent in the non-limiting description which
follows of a non-exclusive embodiment of a carriage for
movement on a cable and/or rail.

[0014] The description is set out below with reference to
the accompanying drawings which are provided solely for
purposes of illustration without restricting the scope of the
invention and in which:

[0015] FIGS. 1A and 1B are schematic cross sections of a
first embodiment of the carriage according to the invention;
[0016] FIGS. 2A and 2B are schematic cross sections of a
further embodiment of the carriage according to the inven-
tion;

[0017] FIGS. 3A and 3B are schematic cross sections of a
further embodiment of the carriage according to the inven-
tion;

[0018] FIGS. 4A and 4B are schematic cross sections of a
further embodiment of the carriage according to the inven-
tion;

[0019] FIG. 5 is a schematic cross section view of a
system comprising a carriage and a passive braking system
fixed on the cable and/or rail according to the invention.
[0020] With reference to the accompanying drawings, the
numeral 1 denotes in its entirety a movement carriage which,
for simplicity of description, will hereafter be referred to as
the carriage 1.

[0021] The carriage 1 comprises at least one wheel 2
equipped with its own rotation shaft 3 and configured to
rotate on a cable/rail C. The term wheel 2 means all those
components of the carriage 1 which, in use, allow the
user/object to move along the cable and/or rail. In other
words, the term wheel 2 may generically indicate a carriage
and its components or a pulley of the carriage. The wheel 2
rests at the bottom on the cable/rail “C”.

[0022] The carriage 1 also comprises a braking system
consisting of braking masses 4, magnetic masses 5 and a
self-adjusting device 6 which are described in more detail
below. The braking system described below is to be con-
sidered as interacting with any wheel 2 included in the
carriage 1.

[0023] The braking masses 4 are positioned parallel to the
wheel 2. As shown in the accompanying drawings, the wheel
2 is interposed between the braking masses 4 which are
therefore parallel to the lateral surfaces of the wheel 2. The
braking masses 4 are made of non-magnetic material, pref-
erably aluminium. Other non-magnetic materials may be
used to make the braking masses 4.

[0024] Preferably, as shown for example in FIGS. 1A, 1B,
2A, 3A and 4A, the braking masses 4 are made in the form
of discs configured to follow a rotation of the wheel 2 and
movable with a translation “D” along the axis of extension
of the rotation shaft 3. In other words, the braking masses 4
made in the form of discs follow the rotation of the wheel 2
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and can be moved by the self-adjusting device 6 (as
described in more detail below).

[0025] Preferably, as shown for example in FIG. 5, the
braking masses 4 are made in the form of movable plates
with a translation along the axis of extension of the rotation
shaft 3. In other words, the braking masses 4 made in the
form of plates can only be moved by the self-adjusting
device 6 (as described in more detail below).

[0026] The magnetic masses 5 are configured to generate
a magnetic field which, as described in more detail below,
when the braking masses 4 are moved towards the magnetic
masses 5 will lead to the formation of eddy currents which
generate a braking force which will cause a slowing down of
the carriage 1 during its forward movement along the cable
and/or rail. Preferably, the magnetic masses 5 are permanent
magnets.

[0027] Preferably, the braking masses 4 are interposed
between the at least one wheel 2 and the magnetic masses 5
as, for example, shown in FIG. 1A and in FIG. 1B.

[0028] Preferably, the magnetic masses 5 are interposed
between the braking masses 4. In other words, the magnetic
masses 5 may be positioned close to the wheel 2 in such a
way as to be interposed in the inner space of the carriage 1
interposed between the braking masses 4. Even more pref-
erably, as for example shown in FIG. 5, the magnetic masses
5 are integrated in the at least one wheel 2.

[0029] The self-adjusting device 6 is positioned inside the
rotation shaft 3 of the at least one wheel 2 and is connected
to the braking masses 4. Preferably, for each wheel 2 of the
carriage 1 there are braking masses 4 and self-adjusting
devices 6.

[0030] The self-adjusting device 6 is configured for mov-
ing the braking masses 4 close to the magnetic masses 5
along a direction “D” parallel to the axis of extension of the
rotation shaft 3 (that is to say, the axis of rotation of the
rotation shaft 3).

[0031] More specifically, the self-adjusting device 6 is
configured for moving the braking masses 4 according to a
variation of the speed of rotation of the wheel 2. Yet more
specifically, the self-adjusting device 6 moves the braking
masses 4 towards the magnetic masses 5 according to an
increase in the speed of rotation of the at least one wheel 2.
[0032] In other words, irrespective of how the carriage 1
is shaped (that is, on the basis of how the braking masses 4
are located relative to the magnetic masses 5), the self-
adjusting device 6 is configured for moving the braking
masses 4 in such a way that they move towards the magnetic
masses 5 moving away from the wheel 2 or moving towards
the wheel 2.

[0033] In that way, the magnetic masses 5 generate eddy
currents by electromagnetic induction defining a slowing
force proportional to the advancing speed of the carriage 1.
In other words, when the non-magnetic braking masses 4 are
close to the magnetic masses 5, they are immersed in the
magnetic field generated by the magnetic masses 5, resulting
in a variation of the magnetic field which generates the eddy
currents.

[0034] Advantageously, since the movement of the brak-
ing masses 4 by the self-adjusting device 6 is proportional to
the speed of rotation of the wheels 2, the braking force will
also be proportional to the speed of rotation of the wheels 2.
In that way, it is possible to adjust the braking force
autonomously and independently of the user/object moving
along the cable and/or rail using the carriage 1.
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[0035] Advantageously, the carriage 1 is able to obtain a
braking action suitable and comfortable for any user/object
travelling along the cable and/or rail.

[0036] Advantageously, the carriage 1 makes it possible to
eliminate the set-up times of the carriage 1 since the adjust-
ment of the braking force occurs automatically as a function
of the speed of movement of the carriage 1.

[0037] With reference, for example, to the embodiment of
FIGS. 1A and 1B, the self-adjusting device 6 comprises a
cam 6a equipped with centrifugal masses 65. When the
speed of rotation of the wheel 2 varies, the cam 6a performs
a rotation inside the rotation shaft 3 in such a way as to move
the braking masses 4 (which in FIGS. 1A and 1B are in the
form of discs) relative to the magnetic masses 5.

[0038] Inother words, the cam 6a is configured to perform
a rotation with the variation in the speed of rotation of the
wheel 2 due to the presence of the centrifugal masses 65
suitably positioned on the cam 6a relative to an axis of
rotation of the cam 6a.

[0039] As shown in FIGS. 1A and 1B, the rotation of the
cam 6a causes the braking masses 4 to move away from the
wheel 2 with consequent moving towards the magnetic
masses 5. The movement of the braking masses 4 towards
the magnetic masses 5 leads to the generation of eddy
currents proportional to the speed of rotation of the wheel 2
(that is, the distance between the braking masses 4 and the
magnetic masses 5).

[0040] The cam 6a is connected to the braking masses 4 by
suitable pins 7 which, due to the rotation of the cam 6a,
result in a movement along the axis “D” parallel to the axis
of rotation of the braking masses 4.

[0041] Preferably, the rotation shaft 3 is equipped with
suitable guides 3a which allow a translation of the pins 7 by
the self-adjusting device 6. The guides 3a are present in all
the embodiments of the invention which comprise the use of
the pins 7.

[0042] The cam 6a is also equipped with suitable guides
6¢ which allow the pins 7 to move.

[0043] Preferably, the self-adjusting device 6 comprises a
return spring 8 configured to return the self-adjusting device
6 to a rest position when the speed of rotation is zero. In
other words, if the speed is zero, the self-adjusting device 6
(that is, the cam), is kept in a position of minimum braking
force to allow the automatic repositioning of the braking
masses 4.

[0044] Preferably, as shown in FIGS. 2A and 2B, the
self-adjusting device 6 comprises a crank structure 9 defin-
ing two portions 9a connected to the braking masses 4 by
suitable pins 7 and two portions 95 equipped with weights
9¢. The crank structure 9 is configured for reciprocally
translating the ends connected to the braking masses 4 in
such a way as to move them relative to the magnetic masses
5.

[0045] In the embodiment of FIGS. 2A and 2B, with the
increase in the speed of rotation of the wheel 2, the portions
95 are moved away by the force generated by the weights 9¢,
from a central portion of the crank structure 9. This moving
away leads to a moving of the portions 9a towards the
central portion of the crank structure 9 which, by means of
the pins 7, moves the braking masses 4 towards the magnetic
masses 5 (that is, towards the wheel 2). In FIG. 2A the
position of the magnetic masses 5 is shown by way of
example; they might, for example, be located inside the
wheel 2.
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[0046] Preferably, as shown in FIGS. 3A and 3B, the
self-adjusting device 6 comprises a crank structure 9 defin-
ing two portions 9a connected to the braking masses 4 by
suitable pins 7 and four portions 96 equipped with weights
9¢. The crank structure 9 is configured for reciprocally
translating the ends connected to the braking masses 4 in
such a way as to move them relative to the magnetic masses
5.

[0047] In the embodiment of FIGS. 3A and 3B, with the
increase in the speed of rotation of the wheel 2, the portions
96 will be moved away, by the force generated by the
weights 9¢. Consequently, there will also be a movement
away of the portions 9a which, by means of the pins 7, move
the braking masses 4 towards the magnetic masses 5,
similarly to what is described for the embodiment of FIGS.
1A and 1B. In other words, in this embodiment the magnetic
masses 5 are positioned in such a way that both the braking
masses 4 and the wheel 2 are interposed between the
magnetic masses 5 (as schematically illustrated in FIG. 3A).
[0048] According to this embodiment, the crank structure
9 comprises a return spring 8, connected to the portions 9a
(that is, to the pins 7) configured to return the self-adjusting
device 6 to a rest position when the speed of rotation is zero.
[0049] Preferably, as shown for example in FIGS. 4A and
4B, the self-adjusting device 6 comprises a harmonic steel
sheet 10 the ends of which are connected to the braking
masses 4. The self-adjusting device 6 also comprises a
centrifugal mass 10a connected or connectable to a central
portion of the harmonic steel sheet 10. During a rotation of
the wheel 2, with the increase in the speed there will be a
rotation of the centrifugal mass 10a which results in the
harmonic steel sheet 10 moving the pins 7. In other words,
the harmonic steel sheet 10 is connected to the braking
masses 4 by the pins 7 which are moved in the guides 3a so
as to move the braking masses 4 away from the wheel 2 and
therefore move them towards the magnetic masses 5.
[0050] The harmonic steel sheet 10 is also configured to
return the self-adjusting device 6 to a rest position when the
speed of rotation is zero, that is to say, to a position of
minimum braking effect of the braking masses 4.

[0051] Preferably, according to an embodiment not illus-
trated, the self-adjusting device 6 may comprise at least one
sensor configured for reading the number of revolutions of
the wheel 2 and an electric piston connected to the sensor
and configured for moving the braking masses 4 as a
function of the number of revolutions of the wheel 2. In
other words, the sensor can perceive an increase in the speed
of rotation of the wheel 2 and send a signal to the electric
piston which will therefore be operated to move the braking
masses 4 in proportion to the increase in the speed of
rotation.

[0052] Preferably, in a further embodiment, not illustrated,
of the carriage 1, the self-adjusting device 6 comprises at
least one pump and a hydraulic piston. The pump is driven
by the wheel 2 and is configured to move the piston in order
to move the braking masses 4. In other words, with the
increase in the revolutions of the wheel 2, the pump sends
a greater flow to the hydraulic piston, moving the braking
masses 4 towards the magnetic masses 5.

[0053] Advantageously, the carriage 1 described above
(both at a general level and in the individual embodiments)
allows an automated adjustment of the braking force on the
basis of the speed of the carriage 1 due to the weight of the
user/object. In this way, the carriage 1 is able to prevent an
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excessive speed and allow or eliminate completely the
human error during adjustment of the speed of the wheels 2
of the carriage 1.

[0054] This invention also relates to a system on cable
and/or rail comprising a cable “C” and/or a rail which
extends between an initial portion and an end portion of the
route.

[0055] The cable and/or rail also comprises a carriage 1 as
described above and configured to rest on the cable “C”
and/or rail and to move from the initial portion to the final
portion of the cable and/or rail with a self-adjusted braking
force according to the speed of forward movement of the
carriage 1.

[0056] As shown for example in FIG. 5, the cable and/or
rail also comprises a block braking system “F”. The block
braking system “F” may also, but not necessarily, be posi-
tioned in the final portion of the cable and/or rail and
comprises at least one module made of non-magnetic mate-
rial applied to the cable “C” and/or rail.

[0057] More in detail, it is possible to also position the
blocks “F” at predetermined points of the route. Since the
block brake “F” according to the invention is in any case
triggered only above a speed threshold, the proposed system
prevents the case that a user/object stops along the route and
therefore remains “blocked”.

[0058] In this embodiment, the braking masses 4 (shown
in the form of plates) have an extension greater than an
extension of the wheel 2 (with reference to the portion of the
wheel 2 which rests on the cable “C” and/or rail, that is to
say, the lower portion of the wheel 2) and are equipped with
further magnetic masses 11 configured to interact with the
block braking system “F” in such a way as to generate eddy
currents by electromagnetic induction defining a further
slowing force proportional to the speed of forward move-
ment of the carriage 1.

[0059] The braking masses 4 in the form of plates allow
them to be disengaged from the rotation of the wheel 2 and
to translate solely along the direction “D” parallel to the axis
of the wheel 2 (that is, of the rotation shaft 3).

[0060] In this embodiment, the magnetic masses 5 of the
carriage 1 are integrated with the wheel 2.

[0061] Advantageously, this embodiment integrates the
self-adjusting device 6 (as well as the other components of
the carriage 1) with the block braking system “F”. Advan-
tageously, the block braking system “F”” makes it possible to
obtain an autonomous braking system without the need to
have an electricity supply.

[0062] Depending on the slope of the cable/rail it is also
possible to design the length of the block braking system “F”
in such a way that the user/object, whatever its weight, may
be braked in a gradual and safe manner in every situation.
This solution can be potentially used also in the production
of vertical brakes.

[0063] The braking force generated by the block braking
system “F” and the further magnetic masses 11 is propor-
tional to the speed of arrival of the carriage 1 in the final
portion of the cable and/or rail, so to the speed with which
the carriage 1 engages the block braking system “F”.

[0064] Advantageously, during the entire route along the
cable and/or rail, the user/object is braked by the eddy
currents generated by the interaction of the braking masses
4 and the magnetic masses 5, moved towards each other
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thanks to the self-adjusting device 6. The greater the speed
the more the braking masses 4 are moved towards the
magnetic masses 5.

[0065] Once the block braking system “F” has been
reached, a further braking is obtained by the further mag-
netic masses 11 which interact with the block braking
system “F”, further braking the user/object.

[0066] It should be noted that the coupling of brake acting
on the carriage 1 and passive brake acting on cable/rail
allows the simultaneous descent of several persons/objects
on the same route because an interference of the carriages 1,
that is, a collision between persons/objects, is made impos-
sible by the system; in fact, the invention always guarantees
braking irrespective of the number of persons/objects using
the system at a given moment, with obvious advantages in
terms of safety and productivity of the system.

[0067] Advantageously, the invention is able to overcome
the drawbacks of the prior art.

[0068] Advantageously, this invention makes it possible to
obtain a slowing effect of the carriage along the cable and/or
rail which is gradual and proportional to the speed of
forward movement of the carriage 1.

[0069] Advantageously, this invention makes it possible to
obtain a self-adjustment of the braking force, reducing to a
minimum the human error and adapting the braking force to
any user/object and/or slope of the cable and/or rail.

1. A carriage (1) for moving in a cable and/or a rail
comprising:

at least one wheel (2) equipped with its own rotation shaft

(3) and configured to rotate on a cable (C) and/or a rail;

braking masses (4) positioned parallel to said wheel (2)

and made of non-magnetic material;

magnetic masses (5) configured to generate a magnetic

field; and

a self-adjusting device (6), connected to said braking

masses (4) and positioned inside said rotation shaft (3)
of'the at least one wheel (2), configured for moving said
braking masses (4) close to said magnetic masses (5)
along a direction (D) parallel to an axis of extension of
the rotation shaft (3), as a function of an increase in a
speed of rotation of said at least one wheel (2), in such
a way that said magnetic masses (5) generate eddy
currents by electromagnetic induction defining a slow-
ing force proportional to the feed speed of the carriage
.

2. The carriage (1) according to claim 1, wherein the
self-adjusting device (6) comprises a cam (6a), equipped
with centrifugal masses (65), configured to perform a rota-
tion with variations in the speed of rotation of the wheel (2)
in such a way as to move said braking masses (4) towards
said magnetic masses (5).

3. The carriage (1) according to claim 1, wherein said
self-adjusting device (6) comprises a crank structure (9)
defining at least two portions (9a) connected to said braking
masses (4) and at least two portions (96) equipped with
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weights (9¢), said crank structure (9) being configured for
achieving a reciprocal translation of the portions (9a) con-
nected to the braking masses (4) in such a way as to move
them towards said magnetic masses (5).

4. The carriage (1) according to claim 2, wherein said
self-adjusting device (6) comprises a return spring (8) con-
figured to return the self-adjusting device (6) to a rest
position when said speed of rotation is zero.

5. The carriage (1) according to claim 1, wherein the said
-adjusting device (6) comprises a sheet of harmonic steel
(10), the ends of which are connected to the braking masses
(4), and a centrifugal mass (10a) connected or connectable
to a central portion of the sheet of harmonic steel (10).

6. The carriage (1) according to claim 1, wherein said
self-adjusting device (6) comprises at least one sensor
configured for reading the number of revolutions of the
wheel (2) and an electric piston connected to the sensor and
configured for moving the braking masses (4) as a function
of the number of revolutions.

7. The carriage (1) according to claim 1, wherein said
self-adjusting device (6) comprises at least a pump and a
hydraulic piston, said pump being driven by the wheel (2)
for moving said piston so as to move said braking masses
@.

8. The carriage (1) according to claim 1, wherein said
braking masses (4) are interposed between said at least one
wheel (2) and said magnetic masses (5).

9. The carriage (1) according to claim 1, wherein said
magnetic masses (5) are interposed between said braking
masses (4), preferably, said magnetic masses (5) being
integrated in said at least one wheel (2).

10. The carriage (1) according to claim 1, wherein said
braking masses (4) are made in the form of discs configured
to follow a rotation of the wheel (2) and movable, by means
of the self-adjusting device (6), with a translation along the
axis of extension of the rotation shaft (3).

11. The carriage (1) according to claim 1, wherein said
braking masses (4) are made in the form of movable plates,
by means of the self-adjusting device (6), with a translation
along the axis of extension of the rotation shaft (3).

12. A cable and/or rail comprising a cable (C) and/or rail
extending between an initial portion and a final portion of
the cable and/or rail and a carriage (1) according to claim 1
configured to move from the initial portion to the final
portion of the cable and/or rail with a braking force self
adjusted as a function of a feed speed of said carriage (1).

13. The cable and/or rail according to claim 12, also
comprising a block braking system (F) wherein said braking
masses (4) have an extension greater than an extension of the
wheel (2) and are equipped with further magnetic masses
(11) configured to interact with said block braking system
(F) in such a way as to generate eddy currents by electro-
magnetic induction defining a further slowing force propor-
tional to the feed speed of the carriage (1).
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