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(57) Abréegée/Abstract:

A chairlift has chairs (1) for conveying persons, said chairs being If appropriate detachably fastened to a cable. A closing bar (9)
can be moved from a closed position into an open position and is mechanically connected by means of a Bowden cable (15) to a
lever (16) which interacts with rails (26, 27) which are arranged at the entry and exit of a station of the cableway system. In order to
check whether the closing bar (9) Is completely opened or closed, a sensor (30, 31) for detecting the position of the actuating
device (15, 16) Is arranged In the region of the end of the rails (26, 27) as viewed In the conveying direction (32) of the cable.
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Abstract

A chairlift has chairs (1) for conveyling persons, sald chairs
being if appropriate detachably fastened to a cable. A
closing bar (9) can be moved from a closed position into an
open position and is mechanically connected by means of a
Bowden cable (15) to a lever (16) which interacts with rails
(26, 27) which are arranged at the entry and exit of a
station of the cableway system. In order to check whether the
closing bar (9) is completely opened or closed, a sensor (30,
31) for detecting the position of the actuating device (15,
16) 1s arranged 1n thé-region of the end of the rails (26,

27) as viewed in the conveying direction (32) of the cable.
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CABLEWAY

The invention relates to a cableway having devices for
conveying persons, said devices being 1f appropriate
detachably fastened te a cable and having a safety device
which can be moved from a closed position into an open
position, the safety device being mechanically connected to
an actuating device which interacts with a control device

which is arranged at the entry and exit of a station of the

cableway system.

Safety devices in devices for conveying persons can be cabin
doors in the case of cable car systems, and closing bars or
weatherproof covers in the case of chairlifts. Said safety
devices are intended to prevent the persons to be conveyed
from falling from the seat or from the cabin while being
transported. However, gaid safety devices are of course only

active when they are completely closed during transport.

In order to ensure this, closing devices exist which
automatically open the safety device upon entering a station,
and automatically close the safety device upon exiting the
station. However, a problem with this is that, during
opening or closing, the opening or closing process can be
obstructed by a passenger or by objects such as skis or ski
poles. Were the opening or closing force too great in this
case, 1njury could occur to the passenger or damage could
occur to the objects, and it 1s i1mperative that this is

avoided. In this case, however, it is no longer ensured that
the safety device is cgmpletely closed and can perform its

actual function.

The invention 1is therefore based on the object of providing a
device which prevents passengers from falling from a chair or
from a cabin, yet reliably prevents injury to the passengers
or damage to objects as the safety device is opened or
closed.

Said object 1s achieved in a generic cableway in that a

sensor for detecting the position of the actuating device is



10

15

20

25

30

35

CA 02565463 2006-10-25

arranged in the region of the end of the control device as

viewed in the conveying direction of the cable.

With the invention, it 1s detected at the end of the control
device as to whether the actuating device has assumed the
prescribed position. If this is not the case, the cableway
can, for example, be stopped in order to completely open the
safety device (when entering a station) or close the safety
device (when exiting afstation), and then to resume the
journey. Since the position of the safety device is checked
every time, the opening and closing force can be selected to
be small enough that the risk of injury to passengers or of
damage to objects can be avoided to the greatest possible

extent.

The sensor could be arranged in the immediate end region of
the control device. However, it is preferable within the
context of the invention for the sensor to be arranged at a
distance from the control device in the conveying direction.
This gives sufficient time to completely open or close the
safety device when there have been relatively minor problems,
without it being necessary to interrupt the operation of the

cableway.

It i1s possible within the context of the invention to provide
efficient monitoring if the actuating device has a displacing
member which can be displaced into a first and a second end
position, and if the displacing member is displaced into one
end position by the control device arranged at the entry, and
into the other end position by the control device arranged at
the exit. '

In order to limit the épening and closing force, the control
devices of the inventidn can preferably be displaced by the

actuating device counter to a restoring force.

It is alternatively possible, however, for the displacing

member to be mounted resiliently on the actuating device or
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for the displacing member to be connected resiliently to the

safety device.

In all these cases, the spring force or restoring force can

be set such that injury to persons or damage to objects can

be avoided.

The restoring force of the control device can preferably be
generated, for example, by a spring, a pressure medium

cylinder or the like, or by a weight.

In the invention, the control devices can be rails which are
preferably mounted so as to be pivotable, in order to make it

possible to pivot them counter to the restoring force.

In one preferred embodiment of the invention, the rails have
a run-in section which is inclined in the conveying
direction, and a run-out section which is inclined in the
opposite direction. The run-in section serves normally to
open or close the safety device. If, however, there is an
obstruction during opening or closing which prevents complete
opening or closing and the cableway is therefore stopped
because the sensor detects this, the opening or closing
process must be repeated after the obstruction has been
removed. This is preferably carried out by lift staff with
the aid of a rod, by méans of which the lever is rotated into
the correct position. However, this could also be carried out
using the run-out section which is inclined in the opposite
direction, by moving the chair or cabin so far back that the
opening or closing process is repeated as a result of the

actuating device being moved along the run-out section.

In one preferred embodiment of the invention, the displacing
member 1s a lever which is pivotable about a center of
rotation and, at the end of one lever arm, has a roller which
rolls on the control devices, the other lever arm of said
lever being connected to the safety device by means of a

connecting rod, a Bowdén cable or the like. Here, that lever



10

15

20

25

30

35

CA 02565463 2006-10-25

arm of the lever which is connected to the safety device is
pivotable about its center of rotation over a dead point.
This measure prevents the safety device, once it has been
closed completely, from being opened aéain intentiohally or

unintentionally by a passenger.

The sensors used to monitor the position of the actuating
device can be any suitable sensors, for example optical,

electromagnetic or mechanical sensors.

Further features and advantages of the invention can be
gathered from the following description of a preferred
exemplary embodiment of the invention, said description

making reference to the drawings.

Figure 1 shows the chair of a chairlift from the front,
figure 2 shows the chair from figure 1 from the side, figure
3 shows a control device in the form of a rail in the entry
region of a station, figure 4 shows a control device in the
form of a rail in the exit region of a station, and figure 5
shows a detail of the actuating device.

Figures 1 and 2 illustrate a chair 1 of a chairlift, said
chair 1 having, as is conventional, a seat face 2 and a
backrest 3 on a frame 4. The frame 4 is connected by means of
an articulated joint 5 to a load-bearing rod 6, at the upper
end of which ié attached a clamping device 7 for fastening or
coupling the chair 1 to a load-bearing and conveying cable.
In addition, a running gear 8 is provided at the upper end of
the load-bearing rod, said running gear 8 serving to move the
chair 1 through the station region, along rails which are
provided in the statioﬁs, after the chair 1 has been

decoupled from the load-bearing and conveying cable.

A closing bar 9 with side struts 10 is mounted on the frame 4

by means of bearings 11 so as to be pivotable from a first

position (illustrated in figures 1 and 2), in which said

closing bar 9 is situated in the region above the seat faces
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2 and 1n front of the backrest 3, into a second position (not
1llustrated in the drawings) in which said closing bar 9 is
situated substantiallyiabove the backrest 3. In the first
position, the closing bar 9 prevents passengers from slipping
or falling from the chair 1, whereas the passengers can sit
on or leave the chair 1 without obstruction when the closing

bar 9 1s in 1ts second position.

In order to automatically open and close the closing bar 9,
an actuating device 1is provided which has a Bowden cable 15
and a lever 16. At the ends of the side struts 10, lugs 12
are situated 1in the region of the bearings 11, with a cable
14 of the Bowden cable 15 being fastened to said lugs 12 via
an articulated joint 13. The lever 16 is pivotably mounted
on the load-bearing rod 6 by means of a mounting plate 17,
and has two lever arms 18, 19 which are arranged at an angle
of approximately 125° about a pivot bearing 20 of the lever
16. Figure 5 shows in detail the lever 16 when the closing
bar 9 1s 1n 1ts open position. A roller 21 is mounted on one
lever arm 18. The other end 22 of the cable 14 is mounted in
a bearing 23 on the other lever arm 19. The sleeve of the
Bowden cable 15 is fastened to the frame 4 and to the load-

bearing rod 6 by means of brackets 24, 25.

If the lever 16 in figﬁre 5 1s rotated counter-clockwise
through an angle of approximately 110°, the cable 14 and
therefore also the 1u§‘12 of the closing bar 9 is pulled, so
that the latter is pivoted out of its open position into the

position illustrated in figures 1 and 2.

The two positions of the lever 16 are illustrated in figure
2, the position in which the closing bar 9 is closed being
illustrated with solid lines, whereas the position of the
lever 16 corresponding to the open position of the closing
bar 9 is illustrated with dashed lines. It can be seen that
the lever arm 19 and in particular its bearing 23 are moved
over a dead point relaﬁive to the bracket 24 and the bearing

20, sailid dead point préventing the possibility of the closing
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bar 9 being opened again by hand, as this would require the
cable end 22 to be pulled, but the lever 16 cannot be pivoted
further as a result of a stop (not illustrated in any more

detail) on the mounting plate 17.

To pivot the lever 16.énd therefore to open and close the
closing bar 9, control devices in the form of rails 26, 27
are arranged 1in the entry region and exit region of a
station. Figure 3 illustrates an entry region with the rail
26, and figure 4 illustrates an exit region with the rail 27.
The normal conveying direction of the cableway is illustrated
in each case by means of an arrow 32. In figures 3 and 4,
all that can be seen of the chair 1 are the load-bearing rod
6 and the upper end of the latter with the clamping device 7
and the running gear 8, and stationary station devices having
running rails for the running gear 8 can also be seen.

The rail 26 has an inclined run-in section 26a and a run-out
section 26b which is inclined in the opposite direction, and
the rail 27 likewise ﬁas an inclined run-in section 27a and a
run-out section 27b which is inclined in the opposite
direction. When the chair 1 enters from the right in figure
3, the roller 21 of the lever 16 comes into contact with the
upper side of the run-in section 26a, whereupon the lever 16
1s rotated counter-clockwise, as a result of the inclination
of the rail 26, until it reaches the position illustrated at
the left of figure 3, in which position the closing bar 9 is
open. If, however, the opening movement of the closing bar 9
1s obstructed, the lever 16 should also rotate no further in
order to avoid injury to passengers or damage to objects. In
order to prevent the 1éver from having to rotate further as
the chair moves onward, the rail 26 is pivotably mounted at
one end on a bearing 28, so that said rail 26 can move into
the position illustrated with dashed lines in figure 3 and

can give way to the lever 16 and its roller 21. The force

which the rail 26 exerts counter to the lever 16 is applied
by a pressure medium cylinder, for example a gas cylinder 29,
having an adjustable preload force.
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A sensor 30 1is situated in the region after the rail 26, said
sensor 30 in the i1llustrated exemplary embodiment being a
mechanical sensor with a contact finger 31 which is triggered
by the roller 16 if, even after the rail 26, said roller 16
1s still situated in the position illustrated at the right of
figure 3. The chair 1 is then stopped and the problem is
removed. This is carried out by lift staff by means of a rod,
by means of which the lever 16 is rotated into the correct
position. However, with a suitable design of the run-out
section 26b, that is té say with a sufficiently small angle
of said section 26b in the conveying direction 32, this could
also be carried out by pushing the chair 1 counter to the
normal conveying direction (arrow 32), resulting in the
roller 21 of the lever 16 coming into contact with the run-
out section 26b and subsequently being rotated counter-

clockwise, resulting in the closing bar 9 being opened.

In figure 4, the process is the reverse of that from figure
3, that 1s to say that the chair 1, entering from the left
with the closing bar 9 open and the roller 21 situated at the
top, comes into contact with the lower side of the run-in
section 27a of the rail 27. The lever 16 1s rotated by the
inclined run-in section 27a until it reaches the position
illustrated at the right of figure 4, in which position the
closing bar 9 is closed again. Should there be an obstruction
as the closing bar 9 closes, the rail 27 can give way in that
1t can pivot upward about a bearing 33 in the region of its
entry-side end 34. The force which the rail 27 exerts counter
to the lever 16 is applied by its own weight, it being

possible if required to adjust said force by means of an
additional weight 35.

If a sensor (not illustrated in figure 4) corresponding to
the sensor 30 in figuré 3 determines that the lever 16 is not
in the correct positioﬁ, and the closing bar 9 is therefore
not completely closed;'the chalr 1 is stopped again and the
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lever 16 1s rotated by the 1lift staff by hand using a rod,
whereupon the chair can be conveyed onward.
A spring (not illustrafed) is attached to the rear side of

5 the backrest 3, said spring being preloaded such that it acts
on the closing bar 9 in the direction of its opening
movement, 1in order to facilitate any required opening of the
closing bar 9 by hand. This is of course only possible when
the lever 16 1s not 1in its blocked position (for example

10 1llustrated at the left of figure 4). In addition, the
closing bar is held by the spring in the open position if the

closing process (figure 4) was unsuccessful.
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CLAIMS:

1. A cableway having devices for conveying persons, sald

devices being if appropriate detachably fastened to a cable
and having a safety device which can be moved from a closed
position into an open position, the safety device belng
mechanically connected to an actuating device, which interacts
with a control device which is arranged at the entry and exit
of a station of the cableway system, wherein a sensor for
detecting the position of the actuating device 1s arranged 1in
the region of the end of the control device as viewed 1n the

conveying direction of the cable.

2 . The cableway as claimed in claim 1, wherein the sensor 1s
arranged at a distance from the control device 1in the

conveyving direction.

3. The cableway as claimed in claim 1 or 2, wherein the

actuating device has a displacing member which can be

displaced into a first and a second end position, and 1n that
the displacing member is displaced into one end position by
the control device arranged at the entry, and into the other

end position by the control device arranged at the exit.

4 . The cableway as claimed in any one of claims 1 to 3,
wherein the control devices can be displaced by the actuating

device counter to a restoring force.

5. The cableway as claimed in claim 4, wherein the restoring

force is generated by a spring, or a pressure medium cylinder.
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6. The cableway as claimed in claim 4, wherein the restoring
force 1s generated by a weight.
7 . The cableway as claimed in any one of claims 1 to 6,

wherein the control devices are raills which are preferably

mounted so as to be pivotable.

8. The cableway as claimed in claim 7, wherein the rails
have a run-in section which is inclined in the conveying
direction, and a run-out section which 1s inclined in the

opposite direction.

9. The cableway as claimed in claim 3, wherein the
displacing member is mounted resiliently on the actuating

device.

10. The cableway as claimed in claim 3, wherein the

displacing member i1s connected resiliently to the safety

device.

11. The cableway as claimed in any one of claims 3 to 10,
wherein the displacing member is a lever which is pivotable
about a center of rotation and includes:

a first lever arm with an end having a roller which rolls
on the control devices, and

a second lever arm connected to the safety device by

means of a connecting rod or a Bowden cable.
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12. The cableway as claimed in claim 11, wherein the second

lever arm of the lever which is connected to the safety device

is pivotable about its center of rotation over a dead point.

yrur

13. The cableway as claimed in any one of claims 1 to 12,

wherein the device for conveying persons 1s a chailr and the
safety device is a closing bar or a weatherproof cover which

is pivotably mounted on the chair.

14. The cableway as claimed in any one of claims 1 to 12,
wherein the device for conveying persons 1s a cabin and the

safety device 1s a cabin door.

15. The cableway as claimed in any one of claims 1 to 14,

wherein the sensor 1s an optical sensor.

16. The cableway as claimed in any one of claims 1 to 14,

wherein the sensor is an electromagnetic sensor.

17. The cableway as claimed 1n any one of claims 1 to 14,

wherein the sensor 1s a mechanical sensor.



CA 02565463 2006-10-25

U5

Fig.1

o
1

‘ = | S ISR | R R A i E— I
Q_ “

BN

S U W | ~

SRS | S | D N | A | E— _Il'
D @

@
@

Rorden Ladver Gervais LLP/ sl



CA 02565463 2006-10-25

2.15

Borden Ladner Gervais LLP/ 5.1l



CA 02565463 2006-10-25

315

¢ 014

- & - - - -—

“_J
m~ " "
= AL i

|~ e, e wa—tn

i




CA 02565463 2006-10-25

415

AilE

b

)i

T gy s bty
= . st l'.llllll..lll.---n :-u.ﬂ IIIII
y <11 ‘
‘!:l-i
Huﬂ“ﬂmmwﬁrummmwn
yewe(o)
E— — - :
@ Sy TRAY F_!m -
: " ~ R\ “ ittt

Borden Ladner Gervais LLP /.1



CA 02565463 2006-10-25

515

1.5

Borden Ladner Gervais LLP /.1



l _...--—-wl

||.l \O ¥

"'ui.) L] - | -‘ B

_".'_t'.'l!E =

C)




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - abstract drawing

