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(57) An elevator arrangement (1) is described, the
elevator arrangement comprising a cabin (3) being dis-
placeable along a travel path (5) and a final limit switch
arrangement (7) to be actuated upon the cabin (3) being
displaced beyond a final travel path limit (9). The final
limit switch arrangement (7) comprises a cross limit
switch (33) being attached to the cabin (3) and a trigger
element (45) being arranged at a stationary position rel-
ative to the travel path (5). The cross limit switch (33)
comprises an electric switch (35) and a cross-type actu-
ation element (37). The electric switch (35) is adapted
for being alternately activated and deactivated upon each
time the actuation element (37) is being rotated around

a rotation axis (41) by more than a minimum rotation an-
gle. The actuation element (37) comprises at least three,
preferably four, arms (39) extending in different directions
away from the rotation axis (41) such that, in every pos-
sible rotation configuration, one of the arms (39) extends
in an extension direction being transversal to an actuation
path (43) extending in parallel to the travel path (5). The
trigger element (45) extends such as to cross the actu-
ation path (43) and the extension direction.

The proposed final limit switch arrangement (7) may
be simpler, more robust, cheaper and/or easier to install
and to maintain than conventional final limit switch ar-
rangements in an elevator.
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Description

[0001] The present invention relates to an elevator ar-
rangement.
[0002] Elevator arrangements are generally used for
transporting passengers in an elevator cabin vertically
within buildings. Strict safety requirements have to be
fulfilled. Conventionally, various safety-relevant condi-
tions are monitored during elevator operation. For exam-
ple, correct closure of an elevator cabin door and of shaft
doors is monitored before allowing the elevator cabin to
move along a travel path. Furthermore, it is generally
monitored whether the elevator cabin comes into an over-
speed condition or into other safety-relevant or safety-
critical conditions. Electrical safety switches or sensors
supervising the safety-relevant conditions may be con-
nected in series, thereby forming an electrical safety
chain. Upon interruption of this safety-chain, suitable
counter-measures may be initiated. For example, any
displacement of the elevator cabin may be immediately
stopped e.g. by suitably triggering an elevator controller.
Alternatively, elevator cabin displacements may be
slowed-down or reversed and/or warning signals may be
issued for example towards a control centre monitoring
the operation of the elevator arrangement.
[0003] As a specific safety-relevant condition, it is gen-
erally monitored whether the elevator cabin is correctly
positioned within an allowable travel path or whether the
elevator cabin has been displaced beyond margins of
such travel path. Particularly, it is assumed that, during
normal operation of the elevator arrangement, the ele-
vator cabin shall only be allowed to move between a lower
final travel path limit and an upper final travel path limit.
For safety reasons, further displacement of the elevator
cabin shall generally be stopped upon the elevator cabin
having been displaced beyond these final travel path lim-
its.
[0004] In order to reliably detect whether or not the
elevator cabin has been displaced into regions outside
the final travel path limits, components of so-called final
limit switch arrangements are generally mounted at suit-
able positions along the travel path. These final limit
switch arrangements are adapted such as to be switched
from an activated state to a deactivated state as soon as
the elevator cabin leaves the allowed travel path. The
final limit switch arrangements may be included into the
safety chain of the elevator such that the safety chain is
interrupted upon one of the final limit switch arrange-
ments being switched to the deactivated state.
[0005] A conventional final limit switch arrangement
typically comprises a roller-type limit switch and one or
more cams. The roller-type limit switch is generally fixed
to the elevator cabin and comprises a roller held at an
end of a pivoting actuation arm. The cams are fixed at
stationary positions relative to the cabin’s travel path at
positions at or close to one of the final travel path limits,
respectively. Upon the elevator cabin being displaced
beyond one of the allowable final travel path limits, the

roller of the limit switch may engage or come in contact
with the cam such as to pivot the actuation arm of the
limit switch. Upon such pivoting of the actuation arm, the
limit switch switches from its activated state to its deac-
tivated state. Due to such change of its switching state,
countermeasures may be initiated for guaranteeing safe
operation of the elevator arrangement.
[0006] Various elevator arrangements including a final
limit switch arrangement have been proposed in the prior
art. For example, CN 204689283 U describes a spacing
flat bed switch bracket in an elevator.
[0007] However, final limit switch arrangements con-
ventionally applied in elevators typically comprise a mul-
tiplicity of complex and/or relatively expensive compo-
nents and/or requires substantial efforts for mounting it
within an elevator arrangement.
[0008] Accordingly, there may be a need for an eleva-
tor arrangement comprising a final limit switch arrange-
ment having a simple structure, being robust, being easy
to mount and/or allowing provision at low costs.
[0009] Such needs may be met with the subject-matter
of the independent claim. Advantageous embodiments
are defined in the dependent claims and in the subse-
quent description.
[0010] According to an aspect of the present invention,
an elevator arrangement comprising a cabin being dis-
placeable along a travel path and a final limit switch ar-
rangement to be actuated upon the cabin being displaced
beyond a final travel path limit is proposed.
[0011] Therein, the final limit switch arrangement com-
prises a cross limit switch and a trigger element. The
cross limit switch is attached to the cabin. The cross limit
switch comprises an electric switch and a cross-type ac-
tuation element. The electric switch is configured such
as to be alternately activated and deactivated upon each
time the actuation element is being rotated around a ro-
tation axis by more than a minimum rotation angle. The
actuation element comprises at least three arms extend-
ing in different directions away from the rotation axis such
that, in every possible rotation configuration, one of the
arms extends in an extension direction being transversal
to an actuation path extending in parallel to the travel
path. The trigger element is arranged at a stationary po-
sition relative to the travel path. The trigger element ex-
tends such as to cross the actuation path and the exten-
sion direction.
[0012] Ideas underlying embodiments of the present
invention may be interpreted as being based, inter alia
and without limiting the scope of the invention, on the
following observations and recognitions.
[0013] As indicated above, conventional final limit
switch arrangements appear to be excessively complex
both in structure and concerning efforts necessary for
mounting and maintenance. The final limit switch ar-
rangement described herein has a simpler structure with
a smaller number of components, thereby enabling lower
costs and less efforts upon installation and maintenance.
[0014] Specifically, the final limit switch arrangement
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comprises a cross limit switch to be mounted to the ele-
vator cabin and a trigger element to be mounted at a
stationary position relative to the cabin’s travel path, i.e.
for example in an elevator shaft at a position at or close
to one of the final travel path limits. The trigger element
shall serve for triggering the cross limit switch when the
elevator cabin is displaced beyond one of the final travel
path limits.
[0015] The cross limit switch comprises an electric
switch which may be activated, i.e. for example closed,
and deactivated, i.e. for example opened. In contrast to
roller-type switches conventionally used in final limit
switch arrangements of elevators, such cross limit switch
does not comprise a single pivoting actuation arm but,
instead, comprises a specific cross-type actuation ele-
ment. Contrary to the single pivoting actuation arm which
may typically only be pivoted back and forth by several
ten degrees around a neutral orientation, the cross-type
actuation element may generally be rotated around a ro-
tation axis by at least 180° or, more generally, in one or
more entire 360°-rotations. Therein, upon being rotated,
the actuation element may repeatedly alternately acti-
vate and deactivate the electric switch.
[0016] For example, when the actuation element is ro-
tated by more than a minimum rotation angle, the actu-
ation element actuates the electric switch to change its
state from being activated to being deactivated or vice
versa. Therein, a change of the activation state may be
actuated by both, a rotation in one direction or a rotation
in the opposite direction by more than the minimum ro-
tation angle.
[0017] The minimum rotation angle may depend on the
specific structure of the actuation element. Generally, the
minimum rotation angle is set to be 360°/n with n being
an integer number equal or larger than 2 (i.e. n > 1). For
technical reasons, n is generally set to be an even
number such that, by turning the actuation element in
entire 360°-rotations, the switching state is alternately
switched upon every reorientation about that minimum
rotation angle and re-assumes its original switching state
upon being rotated by 360°. Accordingly, in principle, the
minimum rotation angle could be 180°, 90°, 60°, 45°, etc.
[0018] The arms of the actuation element should be
arranged such that, in each possible rotation configura-
tion of the actuation element, at least one of the arms
extends in an extension direction being transversal to an
actuation path extending in parallel to the travel path of
the elevator cabin. In other words, independent of a cur-
rent rotation orientation, at least one of the arms of the
actuation element should extend and be directed such
that it reaches into the actuation path. Therein, the actu-
ation path may be a linear path parallel to the travel path
of the cabin such that, when an obstacle such as the
trigger element is situated within the actuation path and
the cabin is displaced along the travel path, the trigger
element at a certain stage of the travel process comes
into contact with the arm of the actuation element, thereby
turning the actuation element and, thus, triggering the

cross limit switch. Generally, the actuation path extends
in a vertical direction. Accordingly, the extension direction
preferably extends in a horizontal direction, possibly with-
in an orientation tolerance of for example 6 20° or 6 10°.
[0019] In order to enable the actuation element to be
turned when coming into contact with the trigger element,
the actuation element shall comprise a cross-type con-
figuration. In such cross-type configuration, the actuation
element comprises at least three arms extending in dif-
ferent directions away from the rotation axis. Particularly,
the arms may extend radially from the rotation axis. For
example, the arms of the actuation element may extend
within a common plane, this plane being orthogonal to
the rotation axis. Each arm may be used for rotating the
actuation element for example when coming into contact
with a trigger element. The number of arms may corre-
spond to the above-mentioned integer number n.
[0020] Preferably and in accordance with an embodi-
ment, the actuation element may comprise four arms ex-
tending in directions perpendicular to each other away
from the rotation axis. Such particular case of a cross-
type actuation element may be specifically beneficial as
it may be easy to actuate the actuation element with a
simple trigger element in order to turn the actuation ele-
ment by a minimum rotation angle of only 90°. Accord-
ingly, when being rotated by more than 360°, the actua-
tion element changes the switching state of the electric
switch from an initial state such as for example the acti-
vated state, to its other state, i.e. the deactivated state,
then back to the initial state, then again to the other state,
and finally back to its initial state. During such full rotation,
in all possible rotation configurations, at least one of the
arms is directed to a side at which the trigger element is
positioned and may therefore interact with the trigger el-
ement.
[0021] Alternatively, the cross-type actuation element
may have another structure with an even number of arms,
i.e. for example 6 arms, 8 arms, etc. In principle, also odd
numbers of arms are possible. For example, the actua-
tion element may have three arms in a Y-configuration.
All arms of the actuation element cross or join each other
in a crossing direction at the rotation axis. Preferably, the
arms of the actuation element extend at equidistant angle
steps between neighbouring arms. The angle steps may
be same, may essentially correspond to or may be larger
or smaller than the minimum rotation angle needed for
switching the electric switch.
[0022] In a special alternative, the cross-type actuation
element may have a structure with two arms only. The
two arms might be arranged perpendicular to each other.
The arms of the actuation element cross or join each
other in a crossing direction at the rotation axis. Such an
element might be used if a limitation of a travel path is
required in one direction only.
[0023] Preferably, all arms of the actuation element
have a same length. In other words, preferably all arms
of the actuation element extend away from the rotation
axis about a same distance. Accordingly, each of the
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arms of the actuation element extends into the actuation
path to a same extend and is therefore actuated upon
cooperation with the trigger element in a same manner,
i.e. with same triggered displacements or rotation angles
of the actuation element and at same leverage forces.
[0024] According to an embodiment, the actuation el-
ement is biased towards orientations in which one of its
arms extends in an extension direction being perpendic-
ular to the actuation path. In other words, while the ac-
tuation element may be rotated continuously and may
therefore assume every possible orientation, it may be
biased such that, if held free of any external forces, its
self-orientates into a neutral configuration in which one
of its arms extends perpendicular to the actuation path,
i.e. generally in a horizontal direction. Accordingly, as
long as the actuation element does not cooperate with a
trigger element, the actuation element will be in one of
its neutral configurations with one of its arms extending
into the actuation path in a rectangular direction such that
as soon as it reaches a trigger element protruding into
the actuation path, this trigger element may reliably in-
teract with the respective arm in order to thereby trigger
the actuation element and bring the limits switch to an-
other switching state.
[0025] The trigger element is generally attached to a
structure which is stationary with respect to the actuation
path. More precisely, the trigger element, or specifically
one of its arms, is arranged such as to cross the actuation
path and to furthermore cross the extension direction
along which one of the arms of the actuation element
extends.
[0026] For example, according to an embodiment, the
trigger element is attached to a guide rail along which
the cabin is guided upon being displaced along the travel
path. Therein, the trigger element may have a structure
and may be mounted at a position such that at least a
portion of the trigger element protrudes into the actuation
path at a location at or close to one of the final travel path
limits. Accordingly, when the elevator cabin is displaced
beyond such final travel path limit, the actuation element
of the cross limit switch attached to the elevator cabin
approaches the trigger element and is moved by the trig-
ger element such as to actuate the cross limit switch and
bring it from its activated state into its deactivated state
or vice versa.
[0027] For example, according to an embodiment, the
trigger element comprises a fixing element and a rod, the
fixing element being fixed to a stationary structure within
an elevator shaft, such as for example the guide rail, and
the rod being fixed to the fixing element such as to pro-
trude in a direction crossing the actuation path and the
extension direction.
[0028] In other words, the trigger element may com-
prise at least two components, i.e. the fixing element and
the rod. The fixing element serves for fixing the trigger
element to the stationary structure. For example, the fix-
ing element may be a profile or sheet, made for example
with metal, which may be attached to e.g. the guide rail.

For example, the fixing element may extend horizontally
in a plane parallel to but outside the actuation path. The
rod is attached to and held by the fixing element. For
example, the rod may be a longitudinal, linear component
made for example with metal.
[0029] Therein, the rod is positioned and oriented such
that it protrudes into the actuation path in the direction
transverse to the extension direction of the arm of the
actuation element which also protrudes into the actuation
path. Accordingly, the rod may come into contact and
push the arm thereby triggering the actuation element
upon the final limit switch arrangement being displaced
with its supporting elevator cabin beyond one of the final
travel path limits.
[0030] Generally, according to an embodiment, the
cross limit switch and the trigger element are arranged
and configured such that, upon the cabin being displaced
beyond the final travel path limit, the trigger element en-
gages with one of the arms of the actuation element and
reorients the actuation element from an activated switch
configuration to a deactivated switch configuration.
[0031] Analogously, according to an embodiment, the
cross limit switch and the trigger element are arranged
and configured, such that upon the cabin being displaced
from a position beyond the final travel path limit back to
a position within the travel path, the trigger element en-
gages with one of the arms of the actuation element and
reorients the actuation element from a deactivated switch
configuration to an activated switch configuration.
[0032] In other words, the cross limit switch and the
trigger element may be situated and adapted such that
the trigger element actuates the actuation element of the
cross limit switch as soon as the cabin leaves the allowed
travel path. Therein, the rod of the trigger element pushes
one of the arms of the actuation element and thereby
reorients the actuation element by at least the minimum
angle required for changing the switching state of the
cross limit switch. In reaction thereto, further displace-
ment of the elevator cabin may be stopped and/or other
safety measures may be initiated.
[0033] In order to resume normal operation of the ele-
vator, the elevator car may then have to be displaced
back into its allowed travel path. For such purpose, for
example a qualified technician may overrule normal op-
eration of the elevator controller and may manually con-
trol the required displacement of the elevator cabin.
Therein, upon being returned into the allowed travel path,
the trigger element again cooperates with the actuation
element of the cross limit switch, thereby bringing the
cross limit switch from its deactivated state back into its
activated state. In such activated state, the elevator con-
troller may normally control the operation of the elevator,
i.e. control displacement of the elevator cabin.
[0034] Finally, according to an embodiment, the cross
limit switch is included into an electrical safety chain of
the elevator arrangement such as to close the safety
chain upon the cross limit switch being activated and to
interrupt the safety chain upon the cross limit switch being

5 6 



EP 3 514 094 A1

5

5

10

15

20

25

30

35

40

45

50

55

deactivated. In other words, as long as the elevator cabin
is within its allowed travel path, the cross limit switch re-
mains in its activated closed state and the safety chain
remains uninterrupted. However, as soon as the cross
limit switch being deactivated upon being triggered by
the trigger element when the elevator cabin leaves the
allowed travel path, the cross limit switch is switched to
its deactivated state and the safety chain is interrupted.
Accordingly, the controller of the elevator arrangement
will immediately stop further displacement of the elevator
car and/or initiate other countermeasures.
[0035] It shall be noted that possible features and ad-
vantages of embodiments of the invention are described
herein partly with respect to entire elevator arrangement
and partly with respect to final limit switch arrangement
to be applied in such elevator arrangement. One skilled
in the art will recognize that the features may be suitably
transferred from one embodiment to another and fea-
tures may be modified, adapted, combined and/or re-
placed, etc. in order to come to further embodiments of
the invention.
[0036] In the following, advantageous embodiments of
the invention will be described with reference to the en-
closed drawings. However, neither the drawings nor the
description shall be interpreted as limiting the invention.

Fig. 1 shows an elevator arrangement with a final
limit switch arrangement.

Fig. 2 shows a conventional final limit switch arrange-
ment.

Fig. 3 shows a perspective view of an upper side
final limit switch arrangement in an elevator arrange-
ment according to an embodiment of the present in-
vention.

Fig. 4 shows a perspective view of a lower side final
limit switch arrangement in an elevator arrangement
according to an embodiment of the present inven-
tion.

Fig. 5 shows a top view onto the final limit switch
arrangement of one of Fig. 3 and 4.

[0037] The figures are only schematic and not to scale.
Same reference signs refer to same or similar features.
[0038] Fig. 1 shows an elevator arrangement 1 with an
elevator cabin 3 which may be displaced along a travel
path 5 within an elevator shaft 6. The elevator cabin 3
together with a counterweight 15 is suspended by belts
19 which may be driven by a drive engine 17. During its
motions, the elevator cabin 3 is guided along the travel
path 5 using guide shoes 23 sliding along one or more
guide rails 21 forming a stationary structure 22 within the
elevator shaft 6.
[0039] In order to enabling determining whether or not
the elevator cabin 3 remains within the allowable travel

path 5 or is displaced beyond an upper final travel path
limit 9 or a lower final travel path limit (not shown), final
limit switch arrangements 7 are provided at or close to
the upper and lower final travel path limits 9.
[0040] As visualised in both, Fig.1 and Fig. 2, a con-
ventional final limit switch arrangement 7 typically com-
prises a roller-type limit switch 11 and a cam 13. The
roller -type limit switch 11 is arranged at a support bracket
31 of the elevator cabin 3. The cam 13 is fixed to one of
the guide rails 21.
[0041] The roller-type limit switch 11 comprises an ac-
tuation arm 27 which may be pivoted in an upward direc-
tion and in a downward direction by for example up to
30°. Upon being pivoted, the actuation arm 27 may acti-
vate or deactivate an electric switch 25. At a cantilever
end of the actuation arm 27, a roller 29 is arranged.
[0042] The cam 13 may be made of metal profiles
which, for example at a lower end directed towards the
travel path 5, form a slanted surface 14.
[0043] Upon the elevator cabin 3 for example being
displaced upwards towards the upper final travel path
limit 9, the roller 29 of the roller-type limit switch 11 will
come into contact with the slanted surface 14 at the lower
end of the cam 13. Upon further displacement, the actu-
ation arm 27 will be pivoted in a downward direction,
thereby deactivating the electric switch 25. Similarly, up-
on the elevator cabin 3 being displaced downwards to-
wards and beyond the lower final travel path limit 9, the
actuation arm 27 will come into contact with the slanted
surface 14 at the upper end of another cam 13 and will
be pivoted in an upward direction, thereby also deacti-
vating the electric switch 25. As the electric switch 25
may be part of a safety chain 20 connected to the elevator
controller 18, such the activation may result in immedi-
ately interrupting any further displacement of the elevator
cabin 3.
[0044] However, the conventional roller-type limit
switch 11 and the cam 13 are relatively complex compo-
nents. Furthermore, the position of the cam 13 has to be
precisely aligned with the position of the roller 29 of the
roller-type limit switch 11.
[0045] Accordingly, it is proposed to replace such con-
ventional roller-type limit switch 11 and cam 13 by a sim-
plified final limit switch arrangement 7 as shown in Figs.
3 to 5. Therein, instead of the roller-type limit switch 11,
a cross limit switch 33 is provided at the elevator cabin
3. This cross limit switch 33 may be attached to the sup-
port bracket 31 of the elevator cabin 3. For triggering
such cross limit switch 33, the conventional cam 13 may
be replaced by a simplified trigger element 45. The trigger
element 45 may be attached to any stationary structure
22 relative to the travel path 5. For example, the trigger
element 45 may be attached to the guide rail 21.
[0046] The cross limit switch 33 comprises an electric
switch 35 and a cross-type actuation element 37. The
cross-type actuation element 37 may be rotated around
a rotation axis 41. Upon being rotated by more than a
predetermined minimum rotation angle of for example
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90°, the actuation element 37 changes a switching state
of the electric switch 35 from being deactivated to being
activated or vice versa.
[0047] In the example shown, the cross-type actuation
element 37 comprises four arms 39 which all extend in
a same plane being orthogonal to the rotation axis 41 but
in different extension directions being rectangular to each
other. All arms 39 have a same length.
[0048] The actuation element may be biased such that
at least one of its arms extends to be directed into a pre-
determined direction such as for example into a horizon-
tal direction. Accordingly, an arm 39 of the actuation el-
ement 37 does not necessarily need to be actively dis-
placed about the entire minimum rotation angle of for
example 90°. Instead, it may be sufficient to displace the
arm 39 by only a portion of such minimum rotation angle,
for example by more than 45°, and the arm 39 will then
automatically further rotate until reaching the intended
biased orientation, i.e. by for example the remaining 45°.
The biasing of the actuation element may be implement-
ed using for example elastic elements such as springs
pushing the actuation element towards intended biased
orientations.
[0049] The trigger element 45 comprises a fixing ele-
ment 47, such as a metal profile, being attached to the
guide rail 21 and furthermore comprises a rod 49. The
rod 49 extends transversal or preferably rectangular to
the fixing element 47. The fixing element 47 may be at-
tached to the guide rail 21 or any other stationary struc-
ture 22 using for example screws or clips. Similarly, the
rod 49 may be attached to the fixing element 47 using
fixation means such as screws or clips.
[0050] Both, at least one of the arms 39 of the actuation
element 37 of the cross limit switch 33 as well as the rod
49 of the trigger element 45 extend into a virtual actuation
path 43. The actuation path 43 is generally vertical and
is formed by a line extending through the rod 49 of the
trigger element 45, on the one hand, and through the arm
39 of the actuation element 37 of the cross limit switch
33, on the other hand. Furthermore, the trigger element
45 is arranged at or close to one of the upper final travel
path limit 9, as shown in Fig. 3, and the lower final travel
path limit, as shown in Fig. 4.
[0051] Accordingly, upon the elevator cabin 3 being
displaced from a position within its travel path 5 to a po-
sition beyond one of the final travel path limits 9, the trig-
ger element 45 engages with its rod 49 with one of the
arms 39 of the actuation element 37. Upon further dis-
placement of the elevator cabin 3, the actuation element
37 is then pushed and reorientated by more than the
predetermined minimum rotation angle. Thereby, the
electric switch 35 is switched from its activated state to
its deactivated state. As the electric switch 35 may be
part of the safety chain 20 monitored by the elevator con-
troller 18, such deactivation of the electric switch 35 may
be detected by the elevator controller 18 which may then
initiate suitable counteractions such as stopping further
displacement of the elevator cabin 3.

[0052] In order to re-start normal operation of the ele-
vator arrangement 1, a technician may manually control
the displacement of the elevator cabin 3 until the elevator
cabin 3 is transferred back into the allowable travel path
5. Upon such displacement, the rod 49 of the trigger el-
ement 45 will again cooperate with one of the arms 39
of the cross limit switch 33. Thereby, the electric switch
35 will be re-activated. Accordingly, the safety chain 20
is closed again and the elevator controller 18 may reas-
sume normal operation of the elevator arrangement 1.
[0053] The final limit switch arrangement 7 including
the cross limit switch 33 and the trigger element 45 may
be formed with simpler components and/or may be op-
erated at relaxed operation requirements and/or relaxed
alignment requirements than conventional final limit
switch arrangements 7. For example, as the arms 39 of
the cross limit switch 33 and the rod 49 of the trigger
element 45 extend transverse to each other, these com-
ponents may be arranged within a significant positional
tolerance of for example several centimetres relative to
the actuation path 43. Furthermore, as the actuation el-
ement 37 of the cross limit switch 33 may be rotated in
both of opposite directions, deactivation of the cross limit
switch 33 may be easily implemented at both, the upper
final travel path limit 9 and the lower final travel path limit,
and re-activation of the cross limit switch 33 may also be
easily established upon bringing the elevator cabin 3
back into the allowable travel path 5. Accordingly, the
proposed final limit switch arrangement 7 enables re-
duced costs, improved robustness and/or simplified in-
stallation and maintenance for the elevator arrangement
1.
[0054] Finally, it should be noted that the term "com-
prising" does not exclude other elements or steps and
the "a" or "an" does not exclude a plurality. Also elements
described in association with different embodiments may
be combined. It should also be noted that reference signs
in the claims should not be construed as limiting the
scope of the claims.

Claims

1. Elevator arrangement (1) comprising:

a cabin (3) being displaceable along a travel
path (5); and
a final limit switch arrangement (7) to be actuat-
ed upon the cabin (3) being displaced beyond a
final travel path limit (9);
wherein the final limit switch arrangement (7)
comprises

- a cross limit switch (33) being attached to
the cabin (3), the cross limit switch (33) com-
prising an electric switch (35) and a cross-
type actuation element (37), the electric
switch (35) being alternately activated and
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deactivated upon each time the actuation
element (37) is being rotated around a ro-
tation axis (41) by more than a minimum
rotation angle, the actuation element (37)
comprising at least three arms (39) extend-
ing in different directions away from the ro-
tation axis (41) such that, in every possible
rotation configuration, one of the arms (39)
extends in an extension direction being
transversal to an actuation path (43) ex-
tending in parallel to the travel path (5); and
- a trigger element (45) being arranged at a
stationary position relative to the travel path
(5), the trigger element (45) extending such
as to cross the actuation path (43) and the
extension direction.

2. Elevator arrangement of claim 1, wherein the actu-
ation element (37) comprises four arms (39) extend-
ing in directions perpendicular to each other away
from the rotation axis (41).

3. Elevator arrangement of one of the preceding claims,
wherein all arms (39) of the actuation element (37)
have a same length.

4. Elevator arrangement of one of the preceding claims,
wherein the actuation element (37) is biased towards
orientations in which one of its arms (39) extends in
an extension direction being perpendicular to the ac-
tuation path (43).

5. Elevator arrangement of one of the preceding claims,
wherein the trigger element (45) is attached to a
guide rail (21) along which the cabin (3) is guided
upon being displaced along the travel path (5).

6. Elevator arrangement of one of the preceding claims,
wherein the trigger element (45) comprises a fixing
element (47) and a rod (49), the fixing element (47)
being fixed to a stationary structure (22) within an
elevator shaft (6) and the rod (49) being fixed to the
fixing element (47) such as to protrude in a direction
crossing the actuation path (43) and the extension
direction.

7. Elevator arrangement of one of the preceding claims,
wherein the cross limit switch (33) and the trigger
element (45) are arranged and configured such that,
upon the cabin (3) being displaced beyond the final
travel path limit (9), the trigger element (45) engages
with one of the arms (39) of the actuation element
(37) and reorients the actuation element (37) from
an activated switch configuration to a deactivated
switch configuration.

8. Elevator arrangement of one of the preceding claims,
wherein the cross limit switch (33) and the trigger

element (45) are arranged and configured, such that
upon the cabin (3) being displaced from a position
beyond the final travel path limit (9) back to a position
within the travel path (5), the trigger element (45)
engages with one of the arms (39) of the actuation
element (37) and reorients the actuation element
(37) from a deactivated switch configuration to an
activated switch configuration.

9. Elevator arrangement of one of the preceding claims,
wherein the cross limit switch (33) is included into
an electrical safety chain of the elevator arrangement
(1) such as to close the safety chain upon the cross
limit switch (33) being activated and to interrupt the
safety chain upon the cross limit switch (33) being
deactivated.
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