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(54)
trolley

(57) A cable transportation system trolley has: a
frame (11; 111; 211) connectable to a haul cable (5) of
a cable transportation system (1); and at least one pair
of auxiliary drive members (15; 115; 215) having respec-
tive friction surfaces (20a; 120a; 220a) designed to en-

FIG.

Cable transportation system trolley, and cable transportation system equipped with such a

gage drive wheels (7) of an auxiliary drive device (6) of
a cable transportation system (1). The auxiliary drive
members (15; 115; 215) are connected pivotally to the
frame (11; 111; 211).
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Description

[0001] The presentinvention relates to a cable trans-
portation system trolley, and to a cable transportation
system comprising such a trolley.

[0002] Cable transportation systems are known in
which transportation units travel along a path defined by
guides, e.g. two parallel rails. The transportation units
normally comprise a trolley, to which a passenger or
freight car is fitted, and may be either single or connected
to one another in trains.

[0003] A haul cable is connected to clamps on the sin-
gle transportation unit or train to draw the transportation
units along the path.

[0004] The transportation units are supported on car-
rier wheels, which rest on respective rails and are kept
along the path by a guide system.

[0005] The path may comprise portions, i.e. arrival and
departure stations, where the transportation units are de-
tached from the haul cable and driven by an auxiliary
drive device, in particular a conveyor.

[0006] The auxiliary drive device normally comprises
one or two sets of drive or guide wheels aligned along
the rails at such a distance as to engage friction surfaces
on the transportation units. The wheels are powered by
an auxiliary motor, rotate co-ordinatedly clockwise along
onerail and anticlockwise along the other, and cooperate
to drive the transportation units forward.

[0007] The friction surfaces are normally located on
the sides of the transportation units and fixed to the frame,
close to the front and rear carrier wheels.

[0008] Whendriven by conveyors ofthe type described
above, the design of known transportation units makes
it difficult, if not impossible, to travel along curved paths.
[0009] Itis therefore an object of the present invention
to provide a cable transportation system trolley designed
to overcome the above limitations.

[0010] According to the presentinvention, there is pro-
vided a cable transportation system trolley comprising:

aframe connectable to a haul cable of a cable trans-
portation system; and

auxiliary drive members having respective friction
surfaces configured to engage drive wheels of an
auxiliary drive device of a cable transportation sys-
tem;

and wherein the auxiliary drive members are con-
nected pivotally to the frame.

[0011] The pivotal movement of the auxiliary drive
members allows the auxiliary drive device to also drive
the trolley along non-straight path portions.

[0012] This is particularly advantageous, for example,
in the case of intermediate stations with switch points for
trains of transportation units travelling in opposite direc-
tions. The invention, in fact, allows the auxiliary drive de-
vices to be used to slow down the transportation units
(on entering the station) and to accelerate them (on leav-

10

15

20

25

30

35

40

45

50

55

ing the station) even along curved portions of the switch
points, which may even be used to load and unload pas-
sengers (or freight)

[0013] In conventional cable transportation systems,
on the other hand, the auxiliary drive devices cannot be
used along the curved portions of the switch points, so
the transportation units must continue to be drawn along
by the main drive devices, by means of the haul cables.
In this way, however, the transportation units cannot be
accelerated or decelerated without altering the travelling
speed of the entire system, which is normally undesirable
and best avoided. The auxiliary drive devices must there-
fore be located along straight path portions downstream
from the station entry switch points and upstream from
the station exit switch points.

[0014] The present invention therefore provides for
achieving more compact intermediate stations, with big
advantages in terms of cost, or, vice versa, for employing
longer trains for a given station size (by making it possi-
ble, within the same space, to use a larger loading and
unloading area comprising not only straight but also
curved portions).

[0015] A number of non-limiting embodiments of the
present invention will be described by way of example
with reference to the attached drawings, in which :

Figure 1 shows a simplified schematic of a cable
transportation system in accordance with one em-
bodiment of the present invention;

Figure 2 shows a view in perspective of a train of
transportation units along part of the Figure 1 system
path;

Figure 3 shows a top plan view of a Figure 1 system
trolley in accordance with one embodiment of the
present invention;

Figure 4 shows a right side view of the Figure 3 trol-
ley;

Figure 5 shows a top plan view of the Figure 3 trolley
along a portion of the Figure 1 system and in a dif-
ferent operating configuration;

Figure 6 shows a schematic top plan view of a cable
transportation system trolley in accordance with a
different embodiment of the present invention;
Figure 7 shows a simplified block diagram of a cable
transportation system trolley in accordance with a
further embodiment of the present invention;
Figure 8 shows a schematic top plan view of a cable
transportation system trolley in accordance with a
further embodiment of the present invention.

[0016] Number 1 in Figure 1 indicates as a whole a
cable transportation system comprising a number of
transportation units 2, rails 3, main drive devices 4, haul
cables 5, and an auxiliary drive device 6.

[0017] Rails 3 extend in parallel pairs along a path P,
and define guides for transportation units 2. Each rail 3
(Figures 2-4) has a supporting surface 3a, and a guide
surface 3b substantially perpendicular to supporting sur-
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face 3a.

[0018] As shown in Figure 1, haul cables 5 extend
along first portions P1 of path P, and are operated by
respective main drive devices 4 to draw transportation
units 2 along first portions P1 of path P.

[0019] Auxiliary drive device 6 is located along second
portions P2 of path P, e.g. at an intermediate station, and
provides for driving transportation units 2 along second
portions P2 where, in one embodiment, rails 3 comprise
curved portions. More specifically, second portions P2
of path P comprise two straight parallel branches to allow
transportation units 2 travelling in opposite directions to
pass; and curved switch portions connecting the straight
branches to first portions P1.

[0020] Auxiliary drive device 6 provides for decelerat-
ing, driving at constant speed, and accelerating trans-
portation units 2 with no need for haul cables. As shown
in Figures 2 and 5, auxiliary drive device 6 comprises
sets of drive wheels 7 aligned along rails 3 at such a
distance as to engage transportation units 2 as explained
in detail below. More specifically, each rail 3 is flanked
by a respective set of drive wheels 7 located outwards
of path P. Drive wheels 7 are powered co-ordinately by
an auxiliary motor 8 (shown schematically in Figure 1)
and cooperate to drive transportation units 2 along sec-
ond portions P2 of path P. More specifically, drive wheels
7 rotate clockwise on one side of rails 3, and anticlock-
wise on the other side. In one embodiment not shown,
the drive wheels are only located on one side of rails 3.
[0021] In the embodiment described, transportation
units 2 are arranged in trains running in opposite direc-
tions along path P, and each comprise a car 9 and a
trolley 10. In an alternative embodiment not shown, each
car is fitted to two separate trolleys, and each trolley sup-
ports two separate cars, respectively a front portion and
a rear portion thereof.

[0022] One of trolleys 10, to which reference is made
below, is shown in more detail in figures 3-5.

[0023] Trolley 10 comprises a frame 11 supported on
supporting wheels 12, a system of guide rollers 13 and
auxiliary drive members 15.

[0024] Frame 11 is connectable selectively to one of
haul cables 5 of system 1 by a clamp, not shown for the
sake of simplicity. In one embodiment, frame 11 com-
prises longitudinal bars 16 and axles 17, each fitted with
two turnable supporting wheels 12 (in the example
shown, two axles 17 and four supporting wheels 12). In
an alternative embodiment not shown, the supporting
wheels are not turnable.

[0025] Guide rollers 13 are associated with respective
supporting wheels 12 to keep supporting wheels 12 on
rails 3 and prevent trolley 10 from derailing. In one em-
bodiment, each supporting wheel is associated with two
guide rollers 13 connected to the end of respective axle
17 by a pivot structure 18. More specifically, pivot struc-
tures 18 comprise guide bars 19 fitted on the ends with
two respective guide rollers 13. Guide bars 19 in turn are
connected pivotally to the end of respective axles 17, in
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such a position that guide rollers 13 contact guide surface
3b of a respective rail 3. Moreover, guide bars 19 are
hinged to the frame to pivot about axes crosswise to the
axis of supporting wheel 12, e.g. in a horizontal plane.
More specifically, guide bars 19 are positioned crosswise
to axles 17 and, on account of pivoting and contact with
guide surface 3b, the centres of rotation of guide rollers
13 are aligned at all times in a direction parallel to path
P (along both the straight and curved portions).

[0026] Auxiliary drive members 15, arranged on either
side of frame 11, are at least two in number and, in the
embodiment of Figure 2-4, equal the number of pivot
structures and supporting wheels 12. In one embodiment
not shown, auxiliary drive members 15 are only provided
on one side of frame 11.

[0027] Each auxiliary drive member 15 comprises a
body 20 having a friction surface 20a configured to en-
gage a set of drive wheels 7 of auxiliary drive device 6,
and lead-in portions 20b and 20c. Friction surface 20a is
substantially flat and is defined by an outer face of body
20, which, in one embodiment, comprises a substantially
vertical grille. Alternatively, body 20 may be a plate with
a outer face rough enough to avoid slipping with respect
to drive wheels 7. Lead-in portions 20b, 20c extend at
the front and rear of friction surface 20a, and bend to-
wards frame 11.

[0028] Auxiliary drive members 15 are connected piv-
otally to frame 11, and are positioned so that respective
friction surfaces 20a are parallel to the travelling direction
of trolley 10, i.e. to the direction of path P at the location
point of trolley 10. More specifically, auxiliary drive mem-
bers 15 are fixed rigidly by arms 21 to guide bars 19 of
respective pivot structures 18, so that supporting wheels
12 are located between the ends of axles 17 and respec-
tive auxiliary drive members 15. Friction surfaces 20a
are substantially parallel to the line joining the centres of
rotation of guide rollers 13. So, auxiliary drive members
15 are oriented in the direction of path P by the action of
guide rollers 13.

[0029] Auxiliary drive members 15 of the same axle 17
are spaced apart so that respective friction surfaces 20a
contact drive wheels 7 of auxiliary drive device 6 with a
given pressure. Coordinated rotation of drive wheels 7
thus drives trolley 10 forward, with no macroscopic slip-
page on friction surfaces 20a.

[0030] Auxiliary drive members 15 being mounted piv-
otally, friction surfaces 20a can be oriented in the direc-
tion of path P, and trolley 10 also driven by auxiliary drive
device 6 along non-straight portions, such as intermedi-
ate stations. In the embodiment described, orientation of
auxiliary drive members 15, which are fixed to pivot struc-
tures 18, is determined by guide rollers 13.

[0031] In adifferentembodiment shown only schemat-
ically in Figure 6, a trolley 110 of a cable transportation
system transportation unit (neither shown) comprises a
frame 111, supporting wheels 112, guide rollers 113 and
auxiliary drive members 115 connected to frame 111 piv-
otally and independently of guide rollers 113.
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[0032] Auxiliary drive members 115 are mounted at
respective supporting wheels 112, and each comprise a
body 120 with a friction surface 120a, and a supporting
pivot structure 118. In one embodiment, supporting pivot
structure 118 is defined by a substantially C-shaped rod
fixed at the ends to respective body 120. Supporting pivot
structure 118 is hinged at the middle to frame 111, so as
to pivot about an axis perpendicular to the axis of sup-
porting wheel 112, and is connected to frame 111 by
elastic restoring members 121 and dampers 122. Elastic
restoring members 121, e.g. straight springs, coil springs,
or torsion bars, tend to restore respective auxiliary drive
member 115 to a rest position. In one embodiment, in
the rest position, friction surfaces 120a of auxiliary drive
members 115 are parallel to the longitudinal axis of frame
111. Dampers 122 are connected between pivot struc-
ture 118 of respective auxiliary drive member 15 and
frame 111, in parallel to elastic restoring members 121.
[0033] Figure 7 shows a further embodiment of the in-
vention, in which a trolley 210 of a cable transportation
system transportation unit comprises a frame 211, sup-
porting wheels 212 and auxiliary drive members 215 con-
nected pivotally directly to frame 211 by a hinge connec-
tion. Auxiliary drive members 215 have friction surfaces
220a configured to engage drive wheels 7 of auxiliary
drive device 6.

[0034] Trolley 210 also comprises actuators 221 con-
nected to respective auxiliary drive members 215; atleast
one sensor 222; and a control device 223. Actuators 221
are operable to orient auxiliary drive members 215 ac-
cording to the direction of path P of the cable transpor-
tation system at trolley 210, and more specifically at aux-
iliary drive members 215.

[0035] Sensor 222 is fixed rigidly to frame 211, and
supplies a signal S indicating the direction of path P at a
position corresponding to auxiliary drive members 215.
Sensor 222 may, for example, be an optical distance sen-
sor mounted a fixed distance from one of rails 3, or a
feeler contacting rail 3.

[0036] Control device 223 receives signal S from sen-
sor 222, and is configured to operate actuators 221 on
the basis of signal S, to minimize error between the cur-
rent value of signal S and a reference value.

[0037] Inone embodiment,thetrolley comprises a sen-
sor for each axle.

[0038] In a further embodiment of the invention shown
in Figure 8, atrolley 310 of a cable transportation system
transportation unit comprises a frame 311, a pneumatic
suspension device 312 and auxiliary drive members 315
connected pivotally to frame 311. Auxiliary drive mem-
bers 315 are located on either side, on the outside, of
frame 311, and have friction surfaces 320a designed to
engage drive wheels 7 of auxiliary drive device 6.
[0039] In this case, the cable transportation system
comprises tracks 303 instead of rails 3. Pneumatic sus-
pension device 312 creates an air cushion between
frame 311 and tracks 303, to support frame 311 and the
whole of trolley 310 in use.
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[0040] Clearly, changes may be made to the trolley
described herein without, however, departing from the
scope of the present invention as defined in the accom-
panying Claims.

Claims
1. A cable transportation system trolley comprising:

a frame (11; 111; 211; 311) connectable to a
haul cable (5) of a cable transportation system
(1); and

auxiliary drive members (15; 115; 215; 315) hav-
ing respective friction surfaces (20a; 120a;
220a; 320a) configured to engage drive wheels
(7) of an auxiliary drive device (6) of a cable
transportation system (1);

and wherein the auxiliary drive members (15;
115; 215; 315) are pivotally connected to the
frame (11; 111; 211; 311).

2. Atrolley as claimed in Claim 1, wherein the auxiliary
drive members (15; 115; 215; 315) are connected to
the frame (11; 111; 211; 311) so that the auxiliary
drive members (15;115;215; 315) pivot substantially
in a horizontal plane.

3. Atrolley as claimed in Claim 1 or 2, comprising guide
rollers (13; 113) connected to the frame (11; 111) by
respective pivot structures (18; 118).

4. Atrolley as claimed in Claim 3, wherein the auxiliary
drive members (15) are fitted to the pivot structures
(18) of respective guide rollers (13).

5. Atrolley as claimed in Claim 3, wherein the auxiliary
drive members (115) are connected to the frame
(111) independently of the guide rollers (113).

6. A trolley as claimed in any one of the foregoing
Claims, wherein the auxiliary drive members (115;
215; 315) are hinged to the frame (111; 211; 311).

7. A trolley as claimed in any one of the foregoing
Claims, wherein the auxiliary drive members (115)
are connected to the frame (111) by respective elas-
tic restoring members (121) configured to restore the
auxiliary drive members (115) to respective rest po-
sitions with respect to the frame (111).

8. Atrolley as claimed in Claim 7, wherein the auxiliary
drive members (115) are also connected to the frame
(111) by respective damping members (122) in par-
allel to the elastic restoring members (121).

9. A trolley as claimed in any one of the foregoing
Claims, comprising actuators (221) connected to re-
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spective auxiliary drive members (215) and operable
to orient the auxiliary drive members (215) according
to a direction of a path (P) of the cable transportation
system (1) at the auxiliary drive members (215).

A trolley as claimed in Claim 9, comprising a sensor
(222), which supplies a signal (S) indicating the di-
rection of the path (P) at the auxiliary drive members
(215), and a control device (223) configured to op-
erate the actuators (221) on the basis of the signal

(S).

A trolley as claimed in any one of the foregoing
Claims, wherein the auxiliary drive members (15;
115; 215; 315) are arranged on sides of the frame
(11; 111; 211; 311).

A trolley as claimed in any one of the foregoing
Claims, wherein the auxiliary drive members (15;
115; 215; 315) are arranged so that the friction sur-
faces (20a; 120a; 220a; 320) are parallel to a trav-
elling direction.

A trolley as claimed in any one of the foregoing
Claims, wherein the friction surfaces (20a) are flat,
and the auxiliary drive members (15) comprise re-
spective lead-in portions (20b, 20c) extending front-
wards and rearwards from the friction surfaces (20a)
and bent towards the frame (11).

A trolley as claimed in any one of the foregoing
Claims, comprising supporting wheels (12; 112;
212), each arranged between the frame (11; 111;
211) and a respective auxiliary drive member (15;
115; 215).

A trolley as claimed in any one of the foregoing
Claims, comprising a pneumatic suspension device
(312) structured to create an air cushion between
the frame (311) and a supporting surface (303) to
support the frame (311) in use.

A cable transportation system (1) comprising at least
onetrolley (10; 110; 210; 310) as claimed in any one
of the foregoing Claims.

Acable transportation system (1) as claimed in Claim
16, comprising guides (3; 303) extending along a
path (P), a main cable drive device (4) for driving the
trolley (10; 110; 210; 310) along first portions (P1)
of the guides (3), and at least one auxiliary drive de-
vice (6) for driving the trolley (10; 110; 210; 310)
along second portions (P2) of the guides (3; 303);
and wherein the auxiliary drive device (6) comprises
sets of drive wheels (7) aligned along the guides (3;
303) at such a distance as to engage the friction sur-
faces (20a, 120a, 220a, 320a) of respective auxiliary
drive members (15; 115; 215; 315), and operated
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18.

19.

20.

21.

co-ordinatedly by an auxiliary motor (8) to drive the
trolley (10; 110; 210; 310) along the second portions
(P2) of the guides (3; 303).

A cable transportation system (1) as claimed in Claim
16 or 17, wherein the second portions (P2) of the
guides (3) comprise curved portions.

A cable transportation system (1) as claimed in any
one of Claims 16 to 18, wherein the guides (3) com-
prise parallel rails extending along the path (P), and
each having a supporting surface (3a) and a guide
surface (3b).

A cable transportation system (1) as claimed in Claim
19 dependent on Claim 3, wherein the guide rollers
(13) are in contact with the guide surface (3b) of a
respective rail.

A cable transportation system (1) as claimed in any
one of Claims 16 to 20 dependenton Claim 9, where-
in the sensor (222) is fixed to the frame (211) and is
configured to determine a distance from at least one
of the guides (3).
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