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Abstract

A chair (3) of a chairlift comprises a footrest (6) which

1s connected to an automatic positioning mechanism (17)

and which may be positioned below the seat (5) of the

‘chair (3) between a travel position and a boarding and/or

disembarking position.
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Chair of a Chairlift and a Method for Operating a
Chairlift

Technical field

The present disclosure relates to a chair of a chairlift

and a method for operating a chairlift.

Background

Chalrs for chairlifts comprise at least one seat, often
two, three or four but even up to eight or more, for
example ten, adjacent seats, a footrest being assigned to
each seat, and on which the passengers are able to place
and rest their feet, optionally with skis or a snowboard
fastened thereto (for example AT 411 523 B, AT 411 046
B). The footrests are rigidly fastened to the safety bar

of the chair via support bars which extend downward from

the safety bar 1in front of the seats. The footrests

themselves consist of bars or tubes protruding to the
side away from the support bar, and which are fastened to
the lower end of the support bars and are brought 1nto

the boarding and/or disembarking position by pivoting the

safety bar.

A problem with pivoting the safety bar 1s that the

support bar on which the footrest 1s arranged may cause a

leg of a passenger to become caught when the passenger 1s
not in the correct seating position. This problem 1is

critical when the passenger wishes to correct the seating

position as then there is the risk that he/she slips from
the seat. It is also possible that the passenger has to
remain in an uncomfortable seating position when this 1is

not able to be corrected.
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Solutions 1in which a passenger closes the safety bar

himself/herself, after being 1in a correct seating

position, are disadvantageous as there 1s the risk that

the safety bar is closed too late. Additionally, in the
region of a terminal the passenger has to be able to

concentrate fully on correctly boarding and/oxr

disembarking. The correct boarding and disembarking of

passengers 1s an important safety aspect within a

chairlift terminal and during the entire journey from one

terminal to another, as the safety measures provided by

the manufacturer are at their most effective when

passengers behave i1n the correct manner.

There remains a need for a chalr as well as a method of
the aforementioned type by which the aforementioned

problems may be limited.

Summary

The present disclosure relates to a chair of a chairlift
comprising at least one seat with a seat surface,
comprising a safety bar which extends transversely over
the seat and which may be pivoted from an open position
into a closed position, and comprising at least one

footrest.

The present disclosure further relates to a method for
operating a chairlift in which chairs comprising at least
one seat with a seat surface are moved from one terminal

to another terminal and in which a safety bar 1s pivoted

in a terminal between an open position and a closed

position.

As the footrest according to the present disclosure 1s

adjusted by an automatic positioning mechanism and below
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the seat between a travel position and a boarding and/or
disembarking position, there 1s no longer the risk that a
leg of a passenger becomes caught, the passenger not
having to dispense with a footrest and also not having to
worry about closing the safety bar and positioning the
footrest, so that he/she is able to concentrate entirely
on boarding and disembarking. Moreover, when bocarding and

disembarking, the closing and opening of the safety bar

and the positioning and the removal of the footrest may
be chronologically separated from one another. In other
words, when boarding, the safety bar 1s able to be closed
first and only later is the footrest able to be
positioned and, when disembarking, the footrest 1s able

to be moved away when the safety bar i1s still closed.

According to the present disclosure 1t 1s particularly
preferred if, before reaching the travel position, the
footrest is able to be moved with a movement component
which 1is oriented vertically wupward. Preferably, the
footrest may be moved from the boarding and/or
disembarking position with a movement component which 1s
oriented vertically downward and which, toward the travel
position, merges with a movement component which 1s

oriented vertically upward. As the footrest, when belng
positioned into the travel position from the underside of

a ski, snowboard or the 1like, 1s moved closer thereto,

the footrest is prevented from being able to press onto

the upper face of the sports equipment.

In a preferred embodiment, a positioning mechanism 1s
arranged on the chair and a tripping device 1s arranged
in the region of a chairlift terminal. Within the scope
of the present disclosure the positioning mechanism 1s
able to be connected, 1in particular, to a gulde roller

"
—

which is raised and/or lowered when, 1in the region of a
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terminal, the chair passes through a region with a guide

device assigned to the guide roller. The guide device

may, for example, be a qgulde rail as a tripping device

and drive for the positloning device.

Within the scope o©of the present disclosure the tripping
of the positioning device may also take place wirelessly.
For example, a sensor may be provided as a tripping

device.

In a further preferred embodiment, the positioning
mechanism may be connected to a mechanism for opening and
closing the safety bar and/or for pivoting the seat

surface. Thus it may be ensured in a simple manner by the

manufacturer that a plurality of safety measures are

implemented at the same time.

Within the scope of the present disclosure, the
positioning mechanism may comprise at least one motor, 1in
particular an electric motor. In this case, 1n the region

of a terminal, the tripping device may also be an

electric signal transmitter for the motor. If an electric
motor is used, said electric motor may be operated by a

preferably rechargeable battery, which 1s charged up

outside the operating time of the chairlift and/or when

the chair passes through a terminal.

If the battery is intended to be charged up when passing
through a terminal, the battery may be directly connected

to a current collector which is arranged on the clamping

body or the suspension bar of each chair. When entering a
cableway terminal, the current collector comes 1nto
contact with a contact device provided in the cableway
system, so that the Dbattery may be charged up. The

current collector may have both rolling contacts and
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sliding contacts, which cooperate with a contact device

in the terminal which 1s correspondingly designed in each

case. This contact device 1s preferably configured as a
conductor rail which is arranged along the conveyor cable

and/or cable pull of the cableway system. The energy may

also be transmitted in a contactless manner 1n the form
of an inductive coupling. In this case, by means of a
corresponding device along the cable pull an electrical

alternating field may be created which 1is received by a

corresponding device of the chair and serves for charglng

up the battery.

In a purely mechanical positioning mechanism, said
mechanism may exert a tensile force on the footrest, for
example by means of a cable, and/or a compressive force,
for example by means of a rod arrangement. In a
positioning mechanism operated by a motor, cables or rods
do not necessarily have to be provided for exerting

tensile and/or compressive force on the footrest.

In one embodiment of the present disclosure, a spring-
loading device may be tensioned when moving the footrest
from the travel position into the Dboarding and/or

disembarking position and the footrest may be

subsequently moved by the spring-loading device from the

boarding and/or disembarking position into the travel

position. As a spring-loading device, for example, a
mechanical spring or pressure-medium cylinder may be used
which is tensioned when the <chair travels 1into the
terminal, whilst the footrest is moved from the travel
position into the boarding and/or disembarking position.
The stored energy may subsequently be used 1n order to
move the footrest from the boarding and/or disembarking
position into the position. Naturally, this may

alternatively be carried out in reverse by the spring-
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loading device being tensioned when the chair travels out
of the terminal and the stored energy being used 1in order
to move the footrest from the travel position 1into the
boarding and/or disembarking position. For tensioning the
spring-loading device, the mechanlism may, for example, be

coupled to a gulide rail 1n or upstream of the terminal as

is already known per se, for example, from the automatic
opening and closing of the safety bar or the protective

covers of chair 1lifts. For triggering the spring-loading

device, therefore, it 1s only necessary to release a lock
of the spring-loading device, which for example may take

place mechanically or wirelessly and/or electrically.

According to the present disclosure it may, in
particular, be provided that the footrest is arranged 1n

the travel position in the region below the front edge of

the seat surface and in the boarding and/or disembarking
position in the region of the rear edge of the seat
surface. Within the scope of the present disclosure, the

footrest may be also arranged in the region below the

seat surface and/or behind the backrest in the boarding

and/or disembarking position.

In the travel position, i.e. when passengers position and

rest their feet, optionally with skis or a snowboard

fastened thereto, on the footrest, the footrest may be
held 1in position by at least one tension rod. In
embodiments of the chair according to the present

disclosure, in which the positioning mechanlism per se

remains in position in a sufficiently stable manner, no

additional struts have to be provided.

The footrest may, for example, be a crossbeam which

extends either at least partially over the width of a

seat or substantially over the entire width of the chair.
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Within the scope of the present disclosure, footrests

which are of different design, for example plate-shaped

footrests, may also be used.

Brief Description of Drawings

Further details, features and advantages of the present

disclosure are revealed from the following description of

preferred embodiments of the present disclosure with

reference to the accompanying drawings, 1n which:

Fig. 1 shows a chairlift installation with two terminals,

F'1gs. la to 1lc show the movement sequence when
positioning a footrest according to the present

disclosure when leaving a termilnal,

Figs. 1ld and le show the movement sequence when pulling

back a footrest according to the present disclosure when

entering a terminal,

Figs. 2 to 7 show the movement sequence 1in detail when
positioning a footrest according to the present

disclosure,

Figs. 8 and 9 show a detailed view of struts of the

footrest according to the present disclosure,

Fig. 10 shows a further embodiment of a footrest

according to the present disclosure in the position

according to fig. 7/,

Fig. 11 shows a further embodiment of a footrest

according to the present disclosure 1n the travel

position,
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Fig. 12 shows the embodiment of fig. 11 1n an

intermediate position,

- ]

Fig. 13 shows the embodiment of fig. 11 1i1n a boarding

and/or disembarking position.

Detailed Description

In fig. 1 a chairlift installation 1s shown, comprising a
first terminal 1 and a second terminal 2, between which
chairs 3 are moved on a conveyor cable 4. The chalrs may
be connected to the conveyvor cable 4 in a fixedly clamped

manner or by being able to be coupled thereto.

If a passenger in the first terminal 1 1s seated on a
seat 5 of a chair 3, a footrest 6 is in 1its boarding
position on the rear face of the chair 3 (fig. la and
region la in fig. 1). During or shortly after leaving the

first terminal 1 the footrest 6 is then pivoted below the

seat 5 (fig. 1b and region 1b in fig. 1) until 1t adopts
the travel position shown in fig. 1lc¢, 1in which a
passenger rests his/her feet or sports equipment thereon.

The footrest 6 then remains in this travel position until

the chair 3 reaches the entrance region of the second
terminal 2. In the entrance region of the second terminal
2.  the footrest 6 is then pivoted back below the seat O
(fig. 1d and region 1d in fig. 1) until it adopts the
disembarking position in which the footrest 6 1s again

arranged on the rear face of the chair 3. In this

disembarking position (fig. le and region le in fig. 1)
which corresponds to the boarding position, the passenger

is able to disembark from the chair 3 in the second

terminal 2 and a new passenger is able to climb into the

chalr 3.
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In figs. 2 to 7, a chair 3 1is shown with a footrest 6
according to the present disclosure obliquely from the

rear. The chair 3 has four seats 5, 1in each case with a

seat surface and a backrest 7, the seat surface having a
rear edge 8 asslgned to the backrest 7 and a front edge 9
opposing the rear edge §. Additionally, the chair 3 has a
safety bar 10 which extends transversely over the seat 5
and may be pivoted from an open position 1into a closed

position.

The remaining parts except for the footrest © may be

designed in the conventional manner as 1n the prior art.

Therefore, it 1s only mentioned 1n a general manner and

by way of example that the safety bar 10 1s arranged on a

frame 11 which is connected to a support bar 12 via a
joint, on the upper end thereof a clamping device beilng
attached for fastening the chair 3 to the conveyor cable
4, The teachings of the present disclosure may be used

for all designs of chairs.

In the embodiment shown in figs. 2 to 7, the footrest 6
is a crossbeam which extends substantially over the
entire width of the chair 3. On the crossbeam two side
parts 6a, 6b are arranged which are connected via Joints
13 to parallel pivotable rods 14 which are arranged via
joints 15 on the chair 3. On the side parts 6a, 6b of the
footrest 6 struts 16 which additionally fix the footrest

6 in its travel position are arranged in an articulated

manner. Within the scope of the present disclosure, the
struts 16 may also be arranged on the pivotable rods 1l4.

Preferably, however, the struts 16 are arranged as close

| -

footrest 6, as the loads from the

as possible to the
passengers supported on the footrest 6 may be received

there in the best possible manner.
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The footrest 6 and the side parts o6a, 6b form a U-shaped
half-frame. Within the scope of the present disclosure,
the pivotable rods 14 may also be parts of a U-shaped
frame with the two parallel rods and a transverse rod. On
this U-shaped pivotable frame 14, the footrest 6 may be
arranged as shown. Alternatively, 1t 1s possible that

more than one footrest, for example in the form of a T-

shaped rod, 1s arranged on the U-shaped pivotable frame
14. For each seat 5, therefore, one footrest may be
provided, for example, the rod coming from a transverse
rod of the U-shaped pivotable frame 14 extending
centrally below the seat 5 1in the travel position and
when viewed 1in the travel direction. The footrest
arranged thereon in the form of the T-shaped crossbeam
extends to a maximum extent over the length of the front

edge 9 of the seat 5. It 1is also possible for one

footrest to be provided for two respective seats, the rod
coming from the transverse rod of the U-shaped pivotable
frame 14 extending between two seats 5 1in the travel
position and viewed in the direction of travel. The
footrest arranged thereon extends therefore, for example,
from the center of the one adjacent seat 5 to the center

of the other adjacent seat 5.

The boarding and/or disembarking position of the footrest
6 similar to figs. la and le is shown in fig. 2. In this
position, in which the safety bar 10 is arranged 1n an
open position above the seat 5, the footrest 6 and the
pivotable rods 14 are located on the rear face of the
backrest 7, the crossbeam serving as a footrest 6 being
arranged 1in the region of the rear edge 8 of the seat
surface. The planes defined by the pivotable rods 14 and
by the side parts 6a, 6b and the crossbeam extend

substantially parallel to the surface of the backrest 7.
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The struts 16 are located in their initial position 1n
which they are 1located substantially parallel (at an
angle of approximately 10°) to the side parts 6a, 6b of
the footrest o.

When the chair 3 moves out of the terminal 1, the

footrest 6 1s automatically pivoted by a positioning
mechanism 17, as shown in figs. 3 to 7. In the exemplary
embodiment shown according to figs. 2 to 7 the
positioning mechanism 17 comprises electric motors which
are arranged in the region of the Jjoint connections 13,
15, 19 between the chair 3 and the pivotable rods 14,
between the pivotable rods 14 and the side parts 6a, 6D
and between the side parts 6a, 6b and the tension rod 16.

The pivoting of the footrest 6 is carried out partilally

to the rear, but substantially below the seat 5.

Fig. 4 shows a position similar to the positions shown 1n
figs. 1b and 1d. In the region of this position the

footrest 6 1is 1in 1its lowest position and moves 1n a

further sequence obliquely to the front and upward, SO
that from the rear and below it approaches the skis or
snowboard of the passengers. The movement of the footrest

& thus has a movement component which 1s oriented

vertically upward and oriented horizontally to the front,

before it reaches the travel position shown in fig. 7.

In fig. 6 a position is shown in which the footrest 6 1is

already almost arranged in the travel position. The

crossbeam serving as a footrest 6 1s now arranged below

the front edge 9 of the seat surface. In this position,
the struts 16 have been pivoted out of their initial
position via a Jjoint 19 such that the free end 20 of the

tension rod 16 approaches the front edge 9 of the seat
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surface. The pilvoting of the struts 1is effected by the

electric motors 19.

In fig. 7, the final travel position of the footrest 6 1is
shown similar to fig. 1lc. In this position, the crossbeam

serving as a footrest 6 1s arranged below the front edge

9 of the seat surface. The struts 16 are arranged at an
angle of approximately 90° to the side parts oba, ©6b. In

this travel position, the struts 16 are 1n thelir position

of use in which their free ends 20 as shown in fig. 8 are

secured in the region of the front edge 9 of the seat
surface, 1n order to hold the footrest 6. The chair 3
remains in the travel position shown 1in fig. 7, during
the entire journey from the first terminal 1 to the

entrance region of the second terminal 2.

Figs. 8 and 9 show a pin 21 arranged in the region of the
front edge 9 of the seat surface and which may be
displaced along its 1longitudinal axis. In the travel
position of the footrest 6 the pin 21 secures the free
end 20 of the tension rod 16 (fig. 8), whereas 1t has
been pulled back in the position shown 1in fig. 9 and
releases the free end 20 of the tension rod 16, so that

the footrest 6 may be displaced into a boarding and/or
disembarking position. Other ways of locking the struts

16 to a stable part of the chair are, however, naturally

also possible.

When the free end 20 of the tension rod 16 is intended to
be released, as 1in the entrance region of the second
terminal 2 the footrest 6 is intended to be pivoted back
from the travel position into the disembarking position,
the pin 21 is pushed into the seat 5 so that the locking

of the free end 20 of the tension rod 16 1is released.

Within the scope of the present disclosure, the pin 21
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may be displaced via the same tripping device as for the

positioning of the footrest 6.

The pivoting of the footrest © from the travel position
into the disembarking position takes place automatically
by the positioning mechanism 17 and, similar to the

previous embodiments, in the reverse mannher.

In fig. 10, a further embodiment of a footrest according
to the present disclosure 1is shown 1n the travel
position. In this embodiment, the positioning mechanilism
17, 1n addition to an electric motor arranged on the
chalr 3, additionally comprises cables 18 which are
arranged on the pivotable rods 14 on the side parts 63,
6b and on the struts 16. By means of the cable 18, a
tensile force is able to be exerted on the aforementioned
components, whereby the positioning of the footrest 6 1is
assisted from the travel position into a boarding and/or

disembarking position.

In figs. 11 to 13, a further embodiment of the present
disclosure 1is shown, in which the positioning mechanism
22 has a toggle lever with two lever arms 23, 24, which

are connected together via a joint 25. One of the two
lever arms 23 is connected in an articulated manner via a
joint 26 to a component 27 fixed to the frame, and the
other lever arm 24 to a side part 6a, 6b via a joint Z3.
On each side of the chair 3, a pair of two lever arms 23,

24 1s arranged.

The end of the lever arm 23 assigned to the joint 26 1is

connected to a drive shaft which is not shown, and which

may be driven by an electric motor arranged on the chair

3. Also, a different drive mechanism from that disclosed

above may be provided for the lever arms Z23.
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In fig. 11 the footrest 6 1is shown in the travel
position, 1in which a passenger may rest his/her feet with
sports equipment optioconally arranged thereon. The two
levers 23 and 24 are located 1n a so-called 1locked
position in which the joint 25 is not able to be moved
further upward and, therefore, the lever 23 may not be
rotated further counterclockwise. Preferably stops are
arranged on the levers 23 and 24, salid stops defining

this locked position.

If such footrests 6 are moved from the travel position
according to fig. 11 into the boarding and/or

disembarking position according to fig. 13, the lever 23

is rotated clockwise, as visible in fig. 12. By further

rotation of the lever 23 the footrest 6 1is pivoted via

the second levers 24 into the position shown 1in fig. 13.

For further pivoting of the footrest 6 into the travel
position shown in fig. 11, the lever 23 1s pivoted from
the position shown in fig. 13 counterclockwise until 1t
has reached the position shown in fig. 11 agaln via the
intermediate position shown 1in fig. 12, in which the

stops, not shown, come into abutment against one another

and thus prevent further pivoting even when  the

passengers stand on the footrest o.

As an alternative to the aforementioned stops, naturally

other means may also be provided which prevent further

pivoting of the levers 23, 24 beyond the position shown

in fig. 1l1.

According to the present disclosure, the movement of the
safety bar 10, may take place at the same time as, or

chronologically offset from, the movement of the footrest
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6. In particular, 1n a chronologically offset movement,
the safety bar 10 may be closed first, followed by the

movement of the footrest 6 out of the boarding and/or
disembarking position into the travel position, whereas
the footrest 6 may be moved from the travel position into
the boarding and/or disembarking position before the

satety bar 10 1s opened.



CA 02754868 2015-05-19

16

Claims:

1. A chair of a chairlift, the chair comprising:
at least one seat having a seat surface;

a safety bar extending transversely over the seat and being pivoted from an

open position into a closed position;

an automatic positioning mechanism; and

at least one footrest connected to the automatic positioning mechanism and
being adjusted below the seat between a travel position and a

boarding/disembarking position;

pivotable rods, the footrest being coupled to the seat via the pivotable rods;

and

at least one tension rod for the footrest and disposed on at least one part of
the footrest or the pivotable rods, in the travel position a free end of the tension

rod being able to be fixed in a region of a front edge of the seat surface.

2. The chair according to claim 1, wherein before reaching the travel position,

the footrest is configured to be moved with a movement which is oriented vertically

upward.

3. The chair according to claim 2, wherein the footrest is configured to be
moved from the boarding/disembarking position with a movement which is oriented
vertically downward and which, toward the travel position, merges with a further

movement which is oriented vertically upward.

4, The chair according to claim 1, wherein the automatic positioning mechanism

is disposed on the chair and a tripping device is disposed in a region of a chairlift

terminal.
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5. The chair according to claim 1, further comprising a mechanism for opening
and closing the safety bar, the automatic positioning mechanism is connected to

the mechanism for opening and closing the safety bar.

6. The chair according to claim 1, wherein the seat surface has a front edge and
a rear edge and in that the footrest in the travel position is disposed in a region

below the front edge of the seat surface.
7. The chair according to claim 1, wherein the footrest is disposed at least one

of in the boarding/disembarking position below the seat surface or in a region of a

rear edge of the seat surface.

8. The chair according to claim 1, wherein the seat has a backrest with a rear
face, and the footrest is disposed in the boarding/disembarking position on the rear

face of the backrest.

0. The chair according to claim 1, wherein the footrest is a crossbeam which

extends at least partially over a width of the seat.

10. The chair according to claim 1, wherein the footrest is a crossbeam which

extends substantially over a width of the seat.

11. The chair according to claim 1, further comprising a frame, the pivotable rods

are connected to the frame.

12. The chair according to claim 1, further comprising an abutment, the free end

of the tension rod in the travel position may be fixed to the abutment which may be

displaced along its longitudinal axis.

13. The chair according to claim 1, wherein the automatic positioning mechanism

is connected to the pivotable rods, to at least one part of the footrest and to the
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tension rod.

14. The chair according to claim 1, wherein the automatic positioning

mechanism has at least one motor.

15. The chair according to claim 1, wherein the automatic positioning

mechanism contains at least one of a cable or a rod arrangement.

16. The chair according to claim 1, further comprising a spring-loading device
which is tensioned when moving the footrest from the travel position into the

boarding/disembarking position.

17. T he chair according to claim 1, further comprising a spring-loading device
which is tensioned when moving the footrest from the boarding/disembarking

position into the travel position.

18. The chair according to claim 14, wherein the at least one motor is an electric

motor.

19. The chair according to claim 1, wherein the automatic positioning mechanism

is also capable of pivoting the seat surface by a pivoting mechanism.

20. The chair according to claim 12, wherein the abutment is a pin which may be
displaced along the longitudinal axis.
21. A method for operating a chairlift, comprising: :

moving a chair having at least one seat with a seat surface from a first

terminal to a second terminal;

providing pivotable rods for coupling at least one footrest to the seat;



CA 02754868 2015-05-19

19

pivoting a safety bar, in a region of the first and second terminals, between
an open position and a closed position, and in the region of the first and second
terminals the at least one footrest is positioned below the seat by an automatic
positioning mechanism, between a travel position and a boarding/disembarking

position; and

providing least one tension rod for the at least one footrest and disposed on
at least one part of the at least one footrest or the pivotable rods, in the travel
position, fixing a free end of the tension rod in a region of a front edge of the seat

surface.

22. The method according to claim 21, which further comprises before the travel

position, moving the footrest with a movement which is oriented vertically upward.

23. The method according to claim 22, which further comprises after the
boarding/disembarking position, moving the footrest with a movement which is
oriented vertically downward and which, toward the travel position, merges with a

movement which is oriented vertically upward.

24. The method according to claim 21, which further comprises providing the
chair with an the automatic positioning mechanism, and in a region of a chairlift
terminal the automatic positioning mechanism is tripped or driven by a tripping

device.

25. The method according to claim 21, which further comprises driving the
automatic positioning mechanism with a mechanism for opening and closing the

safety bar or the automatic positioning mechanism is tripped.

26. The method according to claim 21, which further comprises, for the travel
position, positioning the footrest in a region below a front edge of the seat surface
and, for the boarding/disembarking position, positioning the footrest in a region of

a rear edge of the seat surface.
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27. The method according to claim 21, which further comprises positioning the

footrest below the seat for the boarding/disembarking position.

28. The method according to claim 21, which further comprises positioning the

footrest on a rear face of a backrest for the boarding/disembarking position.

29. The method according to claim 21, which further comprises tensioning a
spring-loading device when the footrest is moved from the travel position into the
boarding/disembarking position and the footrest is subsequently moved by the
spring-loading device from the boarding/disembarking position into the travel

position.

30. The method according to claim 21, which further comprises tensioning a
spring-loading device when the footrest is moved from the boarding/disembarking
position into the travel position, and the footrest is subsequently moved by the

spring-loading device from the travel position into the boarding/disembarking

position.
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Fig. 9
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Fig. 13

Fig. 12

Fig. 11
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