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(57) Abstract: The mvention relates to a device for replacing roller sets (15) on pylons (13) of cable cars, which device comprises a
replacing vehicle (10) which can be moved along the cable (14) of the cable car and at least two winches (3, 4) having cables (8, 9)
by which a roller set (15) to be replaced can be lowered and a new roller set (15) can be raised. The replacing vehicle (10) comprises
at least two interconnected vehicles (1, 2, 6, 7) which by way of clamps (16 to 19) are connected to the cable (14).

(57) Zusammenfassung: Eine Vorrichtung zum Auswechseln von Rollenbatterien (15) an Stiitzen (13) von Seilbahnen weist ein
Tauschfahrzeug (10) auf, das am Seil (14) der Seilbahn verfahrbar ist, und mit wenigstens

[Fortsetzung auf der nachsten Seite/
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zwel Winden (3, 4) mit Seilen (8, 9), mit denen eine auszuwechselnde Rollenbatterie (15) abgesenkt und eine neue Rollenbatterie
(15) autgehoben werden kann. Das Tauschtahrzeug (10) weist wenigstens zwel miteinander verbundene Fahrzeuge (1, 2, 6, 7) aut,
die iiber Klemmen (16 bis 19) mit dem Seil (14) verbunden sind.
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Device for replacing roller sets

The 1nvention relates to a device for replacing roller
sets on pylons of cable cars comprising a replacing
vehicle which can be moved along the cable of the cable
car and comprising at least two winches with cables, by

means of which a roller set to be replaced can be

lowered and a new roller set raised.

The 1nvention further relates to a method of replacing
roller sets on pylons of cable car systems, in which a
replacing vehicle 1s driven to the pylon and then a
cable running on the roller set 1s raised from the
roller set using the replacing vehicle and the roller

set 1s subsequently removed.

A device of this kind and a method of this kind are
known from EP 2 301 819 A. The disadvantage of the

method described there, however, 1s that the old and
new set sets have to be placed on the ground beneath
the pylon, something that 1s not possible or 1is only
possible with difficulty, for example, 1in Theavily
built-up urban areas, over water, on steep terrain,

etcC.

The problem addressed by the invention 1s therefore
that of creating a device and a method in which this 1is

not necessary.

This problem 1s solved with a device of the kind
referred tTo above, 1n that the replacing vehicle
comprises at least two interconnected vwvehicles which

are connected to the cable by way of grips.

This probieﬁl 1s solved with a method of the kind
referred to above, 1n that 1n the case of the roller

set suspended from the replacing vehicle, an assembly

roller set 1s mounted on the pyvlon and the cable 1is

placed onto the assembly roller set, the replacing
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swivel carriers 32 with the assembly roller set 21
mounted thereon, e.g. by means of hydraulic cvylinders,
pivoted backwards. The cable winch cables 8, 9 are
placed on the assembly carrier 22 via deflection
rollers 39, 40 and secured to the roller set 15 belng

replaced (Fig. 9).

The old roller set 15 being replaced can now be removed
and lowered 1n two stages by approx. 7 m, for example,
by means of the cables 8, 9 and belt suspension units
41, 42. In the first stage, the roller set 15 1s

lowered by approx. 3.5 m with the help of the winch
cables 8, 9 and secured to the assembly carrier 22
using the belt suspension units 41, 42 which each have
a locating ring 43, 44 with carabiner hook 1n the
center. In the second stage, the winch cables 8, 9 are
released from the roller set 15 and secured to the
center locating rings 43, 44 of the belt suspension

unit 41, 42. The roller set 15 1s subsequently lowered

a further 3.5 m and then secured by the upper ends of

the belt suspension unit 41, 42 to the assembly carrier

22, as shown 1n Fig. 11.

The assembly roller set 21 suspended from the swivel
carrier 23 1s then pivoted between the belt suspension
units 41, 42 below the cross-head 31 (Fig. 12), drawn
up by means of the cables 8, 9 (Fig. 13) and mounted on
the cross—-head 31. The conveying' capble 14 can then be
lowered using the block and tackle 32 to the assembly
roller set 21, so that the cable car 1s ready for

operation agailn.

The o0ld roller set 15 1s then drawn up 1into the
transport position with the help of the winch cables 8,
9 and the belt suspension units 41, 42 1n two stages.
The flrst stage involves the winch cables 8, 9 running
via the deflection rollers 39, 40 on the assembly

carrier 22 and being secured to the center locating
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rings 43, 44 of the belt suspension units 41, 42. The
roller set can therefore be drawn up by approx. 3.5 m
and secured using the center carabiner hooks of the
belt suspension units 41, 42 to the assembly carrier
22. The second stage 1nvolves the winch cables 8, 9
veing laid within the replacing vehicle 10 and over the
cable pulleys 27 of the hinged carriers 24 and the
hinged carriers 24 Dbeing pivoted into the lower
position. The roller set 15 1s then suspended on the
winch cables 8, 9  and drawn up further 1nto the

transport position (Fig. 14).

This 1s followed by the removal of the old roller set
15 to the lorry or storage site, as shown 1n Fig. 15,

1n that the replacing vehicle 10 travels with the old

roller set 15 along the cable way above the lorry or

storage site. At that point, the o0ld roller set 15 1s
lowered to the ground using the cables 8, 9 and a new

roller set 15 1s drawn up.

With the normal cable car drive, the replacing vehicle
10 travels with the new roller set 15 to the pylon 13
concerned, as shown 1n Fig. 15. The roller set 15 hangs
from the winch cables which are placed within the
replacing vehicle 10 and run vilia the cable pulleys 27
of the hinged carriers 24. The subsequent lowering of
the roller set 15 takes place in two stages as already
described above by 7 m, for example, with the help of
the winch cables 8, 9 and the belt suspension units 41,

42, until the roller set 15 1s secured by the upper

ends of the belt suspension units 41, 42 to the

assembly carrier 22.

Using the block and tackle 32, which 1s again operated
via the winch cables 8, 9, the conveyling cable 14 1s
lifted from the assembly roller set 21 with the
replacing vehicle 10, the 1lower Dblock tackle 34 1s

connected with the retaining sheets 35 to the upper
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block tackle 33 and, 1in addition, the conveying cable

14 secured with round slings 36, 37 straight onto the
rocker 38 of the mounting 29. The winch cables 8, 9 are

therefore free again.

The hinged carriers 23 are pivoted into the vertical
position and the swivel carriers 24 pivoted away. The
cable winch cables 8, 9 run over the deflection rollers
39, 40 on the assembly carrier 22, so that the assembly

roller set 21 can thereby be dismantled and lowered.

After the lowering, the assembly roller set 21 is
transferred by means of the round sling 28 to the
swivel carrlier 23, which was pivoted inwards
previously, so that the cable winch cables 8, 9 are
free. Following this, the swivel carrier 23 1is pivoted

outwards agailn.

The raising of the new roller set 15 takes place with
the help o©of the winch cables 8, 9 and the belt
suspension units 41, 42, once again in two stages. In
the first stage, the winch cables 8, 9 run over the
deflection rollers 39, 40 on the assembly carrier 22
and are secured to the center locating rings 43, 44 of

the belt suspension units 41, 42.

Following this, the roller set 1s drawn up by approx.

3.5 m and then secured to the assembly carrier 22 using
the carabiner hooks of the center locating rings 43, 44
of the belt suspension units 41, 42. In the second
stage, the winch cables 8, 9 are mounted straight on

the roller set 15 again, the roller set 15 is raised up

and mounted on the cross—-head 31.

‘The conveying cable 14 1is then lowered with the block

and tackle 32 onto the newly mounted roller set 15, so

Chat the cable car 1s once again ready for operation.

The block and tackle 32 1s then removed.
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In order to dismantle the assembly carrier 22, the
cable winch <cables 8, 9 are laid over the two
deflection pulleys 11, 12 now mounted once again on the
mounting 29 or else the rocker 38 thereof, so that they
can be used to dismantle and lower the assembly carrier
22. The assembly carrier 22 1s then transferred by

means of a round sling to the swivel carrier 23, so

that the cable winch cables 8, 9 are free. The hinged
carriers 24 are then moved 1nto the horizontal

poslition.

The cable winch cables 8, 9 are laid within the
replacing vehicle 10 and the assembly roller set 21 and

the assembly carrier 22 are secured to them.

The replacing vehlcle 10 then travels with the assembly
roller set 21 and the assembly carrier 22 along the
cable way above the lorry or storage site. At this
point, the assembly roller set 21 and the assembly
carriler 22 are lowered to the ground and then the empty
cable winch cables with the weights are drawn up again

using the cable winches.

The replacing vehicle 10 1s finally moved 1into the
stralght section of the terminal. The connection rods
23a, 23b, 23Cc have to be dismantled there. The

individual vehicles 1, 2, 6, 7 can then be garaged at

the terminal.

A great advantage of the device according to the
1nvention and the method according to the invention is
the short system downtime, 1.e. roller sets can be
replaced within a few hours. The main advantage 1is that
the roller set can be replaced “in the air”.
Consequently, nothing need be placed on the ground
pbeneath the pylon during assembly - something that 1s
not possible or only possible with difficulty in
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densely built-up urban areas, over water, 1in steep

terrain, etc.

This 1s made possible by, among other things:

— the running of the replacing vehicle 10 on the
same cable strand 14 on which the roller set 15 1is

pbelng replaced;

- the great distance Dbetween the winch vehicles 1,

2, SO that the roller set 15 can be lowered a little

therebetween;

= the securing points, 1.e. the hinged carriers 24
and the swivel carriers 23, in the center between the
winch vehicles 1, 2, which can be solved by additional
suspension units 6, 7, for example, but would also be
workable with a special connection structure without
additional suspension units 6, 7 between the winch

vehicles 1, 2;

= a corresponding cable run within the replacing
vehicle 10, so that there is only a slight deflection

of the wvehicles 1, 2, 6, 7, even under load;

— the additional assembly roller set 21, in order to

move the cable way when the roller set 15 1is

dismantled, wherein it would also be possible, however,

for a new roller set 15 to be carried along at the same
time and for this to be immediately replaced for the

old one on site without intermediate transportation;

= the cable winch eguipment can remailn in the winch
vehicles 1, 2, which simplifies handling and therefore

reduces the assembly time;

—~ the vehicles 1, 2, 6, 7 may be equipped with the
same coupling grips 16, 17, 18, 19 as the standard
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vehicles, so that problem-free entry into the terminal

and handling 1n the cable car station i1s possible.
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Claims:

A device for replacing roller sets (15) on pylons
(13) of cable cars comprising a replacing vehicle
(10) which can be moved along the cable (14), 1in
particular the conveying cable, of the cable car
and comprising at least two winches (3, 4) with
cables (8, 9), by means of which a roller set (15)
to be replaced can be lowered and a new roller set
(15) raised, characterized in that the replacing
vehicle (10) comprises at least two interconnected
vehicles (1, 2, 6, 7) which are connected to the
cable (14) by way of grips (16 to 19).

The device as claimed in claim 1, characterized 1n
that the vehicles (1, 2, 6, 7) are connected at

their grips (16 to 19) by means of connection rods
(23a, 23b, 23c).

The device as claimed 1in claim 1 oY 2,
characterized 1n that cable pulleys (27) for the
caples (8, 9) are arranged on at least two
vehicles (o6, 7).

The device as clalmed 1in one of claims 1 to 3,

characterized 1n that through four interconnected
veﬁicles (1, 2, ©, 7), wherein the winches (3, 4)
are arranged on the two outer vehicles (1, 2) and
cable pulleys (27) for the cables (8, 9) are

arranged on the two i1nner vehicles (6, 7).

The device as claimed 1in one of claims 1 to 4,
characterized in that two adjacent vehicles (1, o;
2, 7) are connected via connection rods (20a, 20b)
which are connected to the wvehicles (1, 2, 6, 7)

spaced apart from the grips (16 to 19).
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10.

11.

12.

The device as claimed 1in claim 5, characterized 1n
that the two outer vehicles (1, 2) are connected
to the adjacent i1nner vehicle (6, 7) "in each case

vlia connection rods (20a, 20b).

The device as claimed 1n one of claims 3 to 6,
characterized 1n that the cable pulleys (27) are
arranged on hinged <carriers (24) mounted 1n
plivotable fashion on the vehicle (0, 7)),

preferably about a horizontal axis (20).

The device as c¢claimed 1n one of claims 1 to 7,
characterized 1n that on at least two vehicles (6,
7) pilvotable swivel carriers (23) for -loads that
can be suspended therefrom are arranged about a

vertical axils (25).

The device as clailmed 1in one of claims 1 to 8§,
characterized by an assembly carrier (22) that can
be secured to the pvlon (13), on 'which two
deflection rollers (39, 40) for the cables (8, 9)

are mounted.

The device as claimed in one of claims 1 to 9,
characterized by a rocker (38) mounted on the
pylon (13), on which deflection rollers (11, 12)
for the cables (8, 98) are mounted 1n a removable

fashion where necessary.

The device as claimed in claim 10, characterized
1n that round slings (36, 37) can be arranged on

the rocker (38), at which the cable (14) 1is
suspended 1n the detached state.

The device as claimed 1n one of claims 1 to ll,'
characterized by an assembly roller set (21) which
can be temporarily mounted on the pylon (13)

instead of the roller set (15).
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13.

14,

15.

The device as clailmed 1n one of claims 1 to 12,

characterized by a block and tackle (32) which can

be mounted on the pylon (13) for lifting the cable
(14) off or lowering 1t onto the roller set (15)
or the assembly roller set (21).

The device as claimed 1n one of claims 1 to 13,
characterized 1n that deflection rollers are

arranged at grips (16, 19) of vehicles (1, 2).

A method of replacing roller sets (15) on pylons
(13) of cable car systems, 1n which a replacing
vehicle (10) 1s driven to the pylon (13) and then
a cable (14) running on the roller set (1b) 1s

ralsed from the roller set (15) using Lhe

replacing vehicle (10) and the roller set (15) 1s

subsequently removed, characterized in that in the
case of the roller set (15) suspended from the
replacing vehicle (10), an assembly roller set
(21) 1s mounted on the pvlon (13) and the cable
(14) 1s placed onto the assembly roller set (21),
the replacing vehicle (10) 1s subsequently moved
along the cable (14) to another position and the
roller set (15) replaced with a new roller set
(15), the new roller set (15) 1s moved with the
replacing vehicle (10) to the pylon and the cable
(14) running on the assembly roller set (21) 1s
raised from the assembly roller set (21) using the
replacing vehicle (10) and the assembly roller set
(21) 1s subsequently replaced with the roller set
(15) .
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