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Description

[0001] The invention relates to a landing device for
elevator systems. The invention further relates to an
elevator system comprising a plurality of landing devices
and toamethodof assigningaplurality of landingdevices
to the plurality of landings of an elevator system.
[0002] An elevator system comprises at least one ele-
vator car configured for traveling along a hoistway be-
tween a plurality of landings located at different floors.
[0003] Landing devices are installed at the landings.
The landing devices allow passengers to input control
commands for controlling the operation of the elevator
system. In order to allow for a proper operation of the
elevator system, each landing device needs to be un-
ambiguously assigned to one of the plurality of landings
of the elevator system.
[0004] A manual assignment of a plurality of landing
devices to the plurality of landings of an elevator system
is laborious and prone to errors.
[0005] It therefore would be desirable to provide land-
ing devices for an elevator system, which may be as-
signed to the plurality of landings of an elevator system
more reliably and more easily than conventional landing
devices. It is further desirable to provide an improved
method of assigning a plurality of landing devices to the
plurality landings of the elevator system, wherein the
method allows for assigning the landing devices more
reliably and more easily than conventional methods.
[0006] According to an exemplary embodiment of the
invention, a landing device, which is configured for being
installed at a landing of an elevator system, comprises: a
landing device air pressure sensor, which is configured
for detecting a local air pressure in the environment of the
landing device and for providing a corresponding air
pressure value; and a communication device, which is
configured for communicating the air pressure value
provided by the landing device air pressure sensor to a
controller of the elevator system.
[0007] Exemplary embodiments of the invention
further includeanelevator systemcomprisinganelevator
car, which is movable along a hoistway between a plur-
ality of landings; a controller for controlling the operation
of the elevator system; and at least two landing devices
according to exemplary embodiments of the invention,
with the at least two landing devices being located at
different landings of the elevator system. The controller is
configured for receiving, from the at least two landing
devices, air pressure values indicating the air pressure at
the respective landing device; and sorting the received
air pressure values in ascending or descending order,
and assigning the landing devices to different landings of
the elevator system according to the sorted air pressure
values.
[0008] The controller may in particular be configured
for issuing an initialization request for triggering each of
the landing devices to detect the local air pressure in the
environment of the respective landing device, and to

communicate an air pressure value corresponding to
the detected pressure to the controller of the elevator
system.
[0009] Exemplary embodiments of the invention also
include a method of assigning a plurality of landing de-
vices of an elevator system to different landings of the
elevator system, wherein each of the landing devices
comprises a landing device air pressure sensor; and
wherein the method includes: arranging the landing de-
vices at different landings of the elevator system; mea-
suring, with the landing device air pressure sensor, the
local air pressure in the environment of the respective
landing device and providing an air pressure value cor-
responding to the measured local air pressure; commu-
nicating the air pressure values provided by the landing
device air pressure sensors of the plurality of landing
devices to a controller of the elevator system; sorting the
received air pressure values in ascending or descending
order; and assigning each of the plurality the landing
devices to one of the plurality of landings of the elevator
system based on the sorted air pressure values.
[0010] Landing devices and a method of assigning a
plurality of landing devices to the different landings of the
elevator system allows for an automatic assignment of a
plurality of landing devices to the different landings of an
elevator systemwithout providing any additional input, in
particular without providing manual inputs. As a result,
the plurality of landing devices may be assigned to the
different landings faster and more reliably than with con-
ventional methods.
[0011] Air pressure sensors may be added to the land-
ing devices at low costs. In consequence, the invention
may be implemented at low costs. It considerably re-
duces the efforts and costs for assigning the plurality of
landing devices to the plurality of landings of the elevator
system.
[0012] A number of optional features are set out in the
following. These features may be realized in particular
embodiments, alone or in combination with any of the
other features.
[0013] The communication device may be configured
for communicating with the controller via wired data
connections. Such awired data connectionsmay include
anRS485-interface, anRSL-Bus, or aCAN-bus. RS485-
interfaces, RSL-Buses, and CAN-buses are frequently
used for allowing communication in elevator systems.
Such wired data connections may also be used for com-
municating the air pressure values from the landing
devices to the controller. Landing devices according to
exemplary embodiments of the invention, which are con-
figured for using such data connections,may be added to
existing elevator systems without redesigning the eleva-
tor system, in particular without adding additional com-
munication paths to the elevator system.
[0014] The communication device of a landing device
according to an exemplary embodiment of the invention
may also be configured for communicating with the con-
troller via a wireless data connection. Such a wireless
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data connectionmay, for example, be implementedusing
WLAN or Bluetooth® technology. Using a wireless data
connection for communicating the air pressure values
from the landing device air pressure sensors to the con-
troller avoids the need of providing electric wiring be-
tween the landing devices and the controller. Thismaybe
beneficial in particular in large elevator systems with a
largenumber of landings, inwhich thedistancesbetween
the landing devices and the controller may be long.
[0015] A landing device according to an exemplary
embodiment of the invention may comprise at least
one input device. The at least one input device may in
particular include a button or knob, which allows for
entering an input into the landing device. In such a con-
figuration, the communication device may be configured
for forwarding the input, which has been entered using
the at least one input device, to the controller of the
elevator system.
[0016] in an alternative embodiment, an additional
communication device, which is provided separately
from the communication device configured for commu-
nicating the air pressure values to the controller of the
elevator system, may be employed for forwarding the
input, which has been entered via the at least one input
device, to the controller.
[0017] The input devices may comprise elevator hall
call buttons and/or destination call buttons. Destination
call buttons allow passengers to enter their respective
destinations at the landing device before entering the
elevator car.
[0018] Additionally or alternatively to elevator hall call
buttons and/or destination call buttons, the landing de-
vicesmay comprise other types of input devices, such as
touchscreens, electronic card readers, electronic key
readers, and similar devices, which allow inputting con-
trol commands for the controller.
[0019] The landing device may include at least one
signaling device, for example a visual signaling or an
acoustic signaling device, which allows for outputting a
signal from the landing device. The signals output by the
signaling devicemay, for example, include visual signals,
such as lights, and/or acoustic signals, such as indicator
tones,whichmay indicate the arrival of the elevator car at
the respective landing, visual signals and/or acoustic
signals indicating the current direction of movement of
the elevator car, and/or visual signals and/or acoustic
signals indicating the landing at which the elevator car is
currently positioned.
[0020] Landing devices according to exemplary embo-
diments of the invention may include landing devices
comprising at least one input device and at least one
signaling device. Landing devices according to exemp-
lary embodiments of the invention may further include
landing devices comprising at least one input device, but
no signaling device. Landing devices according to ex-
emplary embodiments of the invention may also include
landing devices comprising at least one signaling device
but no input device.

[0021] A landing device comprising at least one signal-
ing device may further comprise a communication de-
vice, which is configured for receiving a control signal,
comprising instructions for operating the signal device,
from the controller of the elevator system.
[0022] The communication device, which is configured
for receiving a control signal from the controller, may be
identical to the communication device that is configured
for forwarding an input, which has been entered via the at
least one input device, to the controller of the elevator
system. In an alternative embodiment, the communica-
tion device, which is configured for receiving a control
signal from the controller, may be a separate commu-
nication device.
[0023] The landing device air pressure sensor may be
a surface mounted device (SMD). Landing device air
pressure sensors, which are provided as surface
mounted devices (SMDs) need only a small space within
the landing device. Further, surfacemounted devices are
easy to install and they are available at low costs.
[0024] In an elevator system according to an exemp-
lary embodiment of the invention, the controller may be
configured for repeatedly receiving air pressure values
from the at least two landing devices for evaluating the
received air pressure values, and for issuing an alarm, in
particular a fire alarm, in case an abnormality is detected
in the received air pressure values. The abnormality in
the received air pressure values may, in particular, in-
clude an unusual rapid change of the received air pres-
sure data.
[0025] In the context of the present invention, an unu-
sual rapid change of the local air pressure include
changes of the local air pressure that are faster than
the air pressure changes caused by natural meteorolo-
gical effects. Such rapid changes of the local air pressure
may in particular result from fire within the hoistway or at
one of the landings.
[0026] The elevator system may further comprise an
elevator car air pressure sensor, which is installed within
the elevator car, and which is configured for providing an
air pressure value that corresponds to the local air pres-
sure at the elevator car.
[0027] In such an elevator system, the controller may
be configured for successivelymoving the elevator car to
at least one landing, atwhich a landingdevice is installed,
preferably to all landings at which a landing device is
installed, and for comparing an air pressure value that is
provided by the elevator car air pressure sensor with an
air pressure value that is provided by the landing device
air pressure sensor located at the respective landing.
[0028] This allows the controller for checking the as-
signment of the plurality of landing devices to the plurality
of landings for consistency with the air pressure values
provided by the elevator car air pressure sensor. As a
result, the reliability of the assignments of the plurality of
landing devices to the plurality of landings of the elevator
system may be enhanced.
[0029] In case the elevator system comprises two or
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more landing devices, which are assigned to the same
landing, and/or two different landings, which are ar-
ranged at the same height, so that the local are pressure
at the two landings is basically the same, additional
information may be used for assigning the landing de-
vices to specific positions at the possible landings.
[0030] Such additional information may, for example,
be provided by a position detection system. Such a
position detection system may be configured for deter-
mining the current position of a landing device at a land-
ing. The position detection system may, for example, be
configured for determining the distance of the landing
device from at least one transmitter, which may be em-
ployed for wireless data communication, and which is
provided at or in the vicinity of the respective landing.
[0031] The controller may also be configured for re-
questing a manual input of additional information, which
allows assigning the landing devices to specific positions
at the same landing, or to specific positions at different
landings, which are arranged at the same height.
[0032] In the following an exemplary embodiment of
the invention is described with reference to the enclosed
figures.

Fig. 1 schematically depicts an elevator system
comprising an elevator car and a plurality of landing
devices according to an exemplary embodiment of
the invention.

Fig. 2 depicts an enlarged detailed view of a landing
deviceaccording toanexemplaryembodimentof the
invention.

[0033] Fig. 1 schematically depicts an elevator system
2comprisingahoistway4extending in avertical direction
between a plurality of landings 8a‑8c, which are located
on different floors, i.e. at different heights above a bottom
of the hoistway 4.
[0034] In theexemplaryembodiment depicted inFig. 1,
the elevator system 2 comprises only three landings
8a‑8c. The skilled person understands that an elevator
system 2 according to an exemplary embodiment of the
invention may also comprise only two landings 8a‑8c or
more than three landings 8a‑8c, respectively.
[0035] The elevator system 2 further comprises an
elevator car 6, which is movably suspended within the
hoistway 4 bymeans of a tensionmember 3. The tension
member 3, for example a rope or belt, is coupled to an
elevator drive 5, which is configured for driving the ten-
sion member 3 in order to move the elevator car 6 along
the longitudinal direction / height of the hoistway 4 be-
tween the plurality of landings 8a‑8c.
[0036] The exemplary embodiment of the elevator
system 2 shown in Fig. 1 employs a 1:1 roping for
suspending the elevator car 6. The skilled person, how-
ever, easily understands that the type of the roping is not
essential for the invention and that different kinds of
roping, e.g. a 2:1 roping, may be used as well.

[0037] The elevator system 2 may further include a
counterweight, which is not shown in Fig. 1, moving
concurrently and in opposite direction with respect to
the elevator car 6. Alternatively, the elevator system 2
may be an elevator system 2without a counterweight, as
it is shown in Fig. 1.
[0038] The elevator system 2may use a tensionmem-
ber 3, as it is shown in Fig. 1. Alternatively, the elevator
system 2 may be an elevator system 2 without a tension
member 3, comprising e.g. a hydraulic drive, or a linear
drive (not shown).
[0039] The elevator system 2 may have a machine
room or may be a machine room-less elevator system 2.
[0040] Each landing 8a‑8c is providedwith at least one
landing door 10, which also may be denoted as elevator
hoistway door. The elevator car 6 is providedwith at least
one corresponding elevator car door 11 allowing passen-
gers to transfer between a landing 8a‑8c and the interior
space of the elevator car 6, when the elevator car 6 is
positioned at the respective landing 8a‑8c.
[0041] For moving the elevator car 6 along the hoist-
way 4 between the different landings 8a‑8c, the elevator
drive 5 is controlled by a controller 15 of the elevator
system 2.
[0042] Input to the controller 15 may be provided via
landing devices 7, which are located in the vicinity of the
elevator landing doors 10, and/or via an elevator car
control device 9, which is located inside the elevator
car 6.
[0043] An enlarged detailed view of a landing device 7
in accordance with an exemplary embodiment of the
invention is depicted in Fig. 2.
[0044] The landing devices 7 and the elevator car
control device 9 comprise an input device 12, which is
configured for receiving control commands, such as
transportation requests and/or passenger destinations
into the controller 15.
[0045] The input devices 12 of the landing devices 7
may comprise elevator hall call buttons and/or destina-
tion call buttons. Destination call buttons allow passen-
gers toenter their respectivedestinationsbeforeentering
the elevator car 6. In case the landing devices 7 are
equipped with elevator hall call buttons, no elevator car
control device 9 needs to be provided inside the elevator
car 6, since the elevator system2 is fully controlled by the
commands input via the landing devices 7.
[0046] Additionally or alternatively to elevator hall call
buttons and/or destination call buttons, the landing de-
vices 7 and the elevator car control device 9 may com-
prise other types of input devices 12, such as touchsc-
reens, electronic card readers, electronic key readers,
and similar devices, which allow inputting control com-
mands for the controller 15.
[0047] At least one of the landing devices 7may further
comprise a signaling device 19, which allows for out-
putting signals including information for the passengers.
The at least one signaling device 19may be controlled by
output commands, which may be transmitted from the
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controller 15 to the landing device 7 at the respective
landing 8a‑8c.
[0048] The signals, which are output by theat least one
signaling device 19, may include visual signals and/or
acoustic signals. The signalsmay, for example, comprise
a visual signal and/or acoustic signal indicating thearrival
of the elevator car 6 at the respective landing 8a‑8c, a
visual signal and/or acoustic signal indicating the current
direction of movement of the elevator car 6, and/or a
visual and/or acoustic signal indicating the landing8a‑8c,
at which the elevator car 6 is currently positioned.
[0049] Landing devices 7 according to exemplary em-
bodiments of the inventionmay include landing devices 7
comprising at least one input device 12 and at least one
signaling device 19. Landing devices 7 according to
exemplary embodiments of the invention may further
include landing devices 7 comprising at least one input
device 12, but no signaling device 19. Landing devices 7
according to exemplary embodiments of the invention
may also include landing devices 7 comprising at least
one signaling device 19 but no input device 12.
[0050] Each landing device 7 further comprises a com-
munication device 18, which is configured for providing
communication between the landing device 7 and the
controller 15 of the elevator system 2.
[0051] The communication devices 18 may, in particu-
lar, be configured for transmitting control inputs, which
have been input into the input device 12 of the respective
landing device 7, to the controller 15. Additionally or
alternatively, the communication devices 18may be con-
figured for receiving control signals from the controller 15
for controlling the signaling device 19 of the respective
landing device 7.
[0052] The communication devices 18 may be config-
ured for communicating with the controller 15 by means
of electrical wires, which are not depicted in Fig. 1. The
communication devices 18 may in particular be config-
ured for communicating via anRS485 interface, or via an
electric bus, e.g. by a field bus, such as an RSL bus or a
CAN bus, or similar serial communication protocols.
[0053] Additionally or alternatively, the communication
devices18maybeconfigured for communicatingwith the
controller 15 via wireless data communication. Wireless
data communication may in particular include WLAN
data communication or Bluetooth® data communication.
[0054] In order to allow for a correct operation of the
elevator system 2 comprising a plurality of landing de-
vices 7, which are located at different landings 8 of the
elevator system 2, each landing device 7 needs to be
unambiguously assigned to one of the plurality of land-
ings 8a‑8c. In other words, the controller 15 needs to
have information indicating which of the plurality of land-
ingdevices7 is locatedatwhichof theplurality of landings
8a‑8c, respectively.
[0055] In order to allow for an automatic and reliable
assignment of the plurality of landing devices 7 to the
plurality of landings 8a‑8c, each landing device 7 com-
prises a landing device air pressure sensor 16, which is

configured for detecting the local air pressure p at the
landing 8a‑8c, at which the respective landing device 7 is
located.
[0056] The landing device air pressure sensor 16 may
be a surface mounted device (SMD). Landing device air
pressure sensors 16, which are provided as surface
mounted devices, occupy only a small space within the
landing device 7. They allow therefore for compact land-
ing devices 7. Surface mounted device are also easy to
install and they are available at low costs.
[0057] The communication device 18 of each landing
device 7 is configured for transmitting an air pressure
value, which corresponds to the local air pressure p
detected by the landing device air pressure sensor 16
of the respective landing device 7 to the controller 15 of
the elevator system 2.
[0058] In an alternative embodiment, each landing
device 7 may comprise a dedicated air pressure com-
munication device, which is provided separately from the
previously described communication device 18, and
which is configured for communicating the air pressure
value, which corresponds to the local air pressure p, to
the controller 15 of the elevator system 2. In other words,
in such a landing device 7, two different communication
devices 18 are employed for transmitting control com-
mands from the input device 12 and air pressure values
provided by the landing device air pressure sensor 16
from the landing device 7 to the controller 15.
[0059] A dedicated communication device, which is
employed for transmitting the air pressure values from
the landing device 7 to the controller 15, may be config-
ured for communicating with the controller 15 by means
of electrical wires, which are not depicted in Fig. 1. The
dedicated communication device may in particular be
configured for communicating via an RS485 interface,
or via an electric bus, e.g. by a field bus, such as an RSL
bus or a CAN bus, or similar serial communication pro-
tocols.
[0060] Additionally or alternatively, the dedicated com-
munication device may be configured to communicate
with the controller 15 via wireless data communication.
[0061] This may include WLAN data communication
and/or Bluetooth® data communication.
[0062] For initializinganelevator system2according to
an exemplary embodiment of the invention, the controller
15maysendan initialization request to landingdevices7.
[0063] In response to receiving the initialization re-
quest issued by the controller 15, the landing device
air pressure sensor 16 of each of the landing devices 7
measures the local air pressure p in the environment of
the respective landing device 7 and provides a corre-
sponding air pressure value.
[0064] The air pressure communication devices 18
communicate the air pressure value provided by the
landing device air pressure sensor 16 together with an
unambiguous identifier, which allows the controller 15 to
unambiguously identify the respective landing devices 7,
to the controller 15.
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[0065] As a result, the controller 15 has information
about all landing devices 7 of the elevator system 2. Said
information includes in particular the unambiguous iden-
tifiers of all landing devices 7, and the local air pressure
values, which have been provided by the landing device
air pressure sensors 16 of the landing devices 7.
[0066] In addition or alternatively to providing this in-
formation in response to receiving an initialization re-
quest issued by the controller 15, the landing devices 7
may repeatedly send this information to the controller 15
in predefined time intervals.
[0067] The controller 15 is configured for sorting the
information provided by the landing devices 7 based on
the received air pressures values, generatinga sorted list
of all landing devices 7 of the elevator system 2. The
received air pressures valuesmay in particular be sorted
in an ascending order, or in a descending order.
[0068] The local air pressure p at each of the landings
8a‑8c is a function of the height of the respective landing
8a‑8c, the local air pressurepat eachof the landings8a‑8
decreases in particular with increasing height. In conse-
quence, the order of landing devices 7 in the sorted list
corresponds to the positions of the landing devices 7
along the hoistway 4.
[0069] Thus, starting with the landing device 7 located
at the lowest landing 8a or, alternatively, starting with
landing device 7 located at the uppermost landing 8c, the
controller 15 may assign the plurality landing devices 7
successively to the plurality of landings 8a‑8c of the
elevator system 2.
[0070] More specifically, the landing device 7 reporting
the highest air pressure value phigh, indicating that the
respective landing device 7 is located at the lowest land-
ing 8a, is assigned to the lowest landing8a of the elevator
system 2.
[0071] The landing device 7b reporting the second
highest local air pressure value is assigned to the second
lowest landing 8b of the elevator system 2.
[0072] Similarly, all remaining landing devices 7 are
successively assigned to the different landings 8a‑8c of
the elevator system 2.
[0073] Apparently the method of assigning the landing
devices 7 to the different landings 8a‑8c of the elevator
system2may alternatively start at the top of the hoistway
4 by assigning the landing device 7 reporting the lowest
air pressure value plow to the highest landing 8c of the
elevator system 2; and then assigning the landing de-
vices 7b, 7c reporting higher local air pressures p suc-
cessively to the next lower landings 8b, 8c, until the
lowest landing 8c has been reached.
[0074] As a result, the plurality of landing devices 7
maybe automatically assigned to the plurality of landings
8a‑8c of the elevator system 2, in particular without the
need for human intervention.
[0075] A method of automatically assigning the plur-
ality of landing devices 7 to the plurality of landings 8a‑8c
according to exemplary embodiments of the present
invention may be executed more easily and more con-

veniently than conventional methods, in which the plur-
ality of landing devices 7 are assigned manually to the
different landings 8a‑8c, for example by setting addres-
sing switches, which are provided at the landing devices
7.
[0076] A method according to an exemplary embodi-
ment of the inventionmay considerably reduce the risk of
erroneous assignments, in particular the risk of erro-
neous assignments caused by human errors. In conse-
quence, themethodmay enhance the operational safety
of the elevator system 2.
[0077] In configurations, in which two or more landing
devices 7 are located at the same height, for example in
an embodiment, in which the elevator system 2 com-
prises two landings 8a‑8c at the same floor, and the
elevator car 6 comprises two elevator car doors 11,
including a first elevator car door 11 providing access
to a first landing 8a‑8c and an opposite second elevator
car door (not shown) providing access to a second land-
ing (not shown) on the same floor, with a landing device 7
being located at each of the two landings 8a‑8c, the
controller 15 may prompt for a manual input in order to
allow assigning each landing device 7, which as been
assigned to the respective landings 8a‑8c, to a specific
position at one of these landing 8a‑8c.
[0078] Alternatively to requesting a manual input, the
position of each landing device 7, which has been as-
signed to the same landing 8a‑8c, or to two landings
8a‑8c on the same floor, may be determined by an auto-
matic position detection system. Such an automatic po-
sition detection system may, for example, be configured
for determining the position, in particular the distance, of
the respective landing devices 7 with respect to a trans-
mitter, which may be located at the respective landing
8a‑8c in order to allow for wireless data communication.
[0079] Optionally, the elevator car 6 may be equipped
with an elevator car air pressure sensor 20 as well.
[0080] An elevator car 6 that is equipped with an ele-
vator car air pressure sensor 20 may be used for check-
ing the assignments of the landing devices 7 to the
different landings 8a‑8c.
[0081] For checking the assignments of the landing
devices 7 to the different landings 8a‑8c, the controller 15
may instruct theelevator drive5 to successivelymove the
elevator car 6 to each of the landings 8a‑8c. After the
elevator car 6 has been positioned at one of the landings
8a‑8c, the local air pressure p at the respective landing 8
may be measured with the elevator car air pressure
sensor 20 provided at the elevator car 6, and an air
pressure value provided by the elevator car air pressure
sensor 20 may be transmitted to the controller 15.
[0082] The controller 15 may then compare the air
pressure value provided by the elevator car air pressure
sensor 20 with an air pressure value provided by the
landing device air pressure sensor 16 of the at least one
landing device 7, which has been assigned to the re-
spective landing 8a‑8c.
[0083] The controller 15 may issue an error signal
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indicating that the assignment of the respective landing
device 7 to the respective landing 8 appears to be erro-
neous, if the air pressure value provided by the elevator
car air pressure sensor 20 differs by more than a pre-
defined tolerance value from the air pressure value pro-
vided by the landing device air pressure sensor 16 of the
at least one landing device 7.
[0084] In case at least one error signal is issued by the
controller 15, the previously describedmethod of assign-
ing the plurality of landing devices 7 to plurality of land-
ings 8a‑8c of the elevator system 2 may be repeated.
After the method of assigning the plurality of landing
devices 7 to plurality of landings 8a‑8c of the elevator
system 2 has been repeated, themethod of checking the
assignments of the landing devices 7 to the landings
8a‑8c may be repeated as well. This process may be
repeated until no error signal is issued, or until a max-
imum number or repetitions has been reached.
[0085] In an embodiment, the landing device air pres-
sure sensors 16 of the landing devices 7, which are
located at the plurality of landings 8a‑8c, and/or the air
pressure sensor 20 provided at the elevator car 6may be
configured to repeatedlymeasure the local air pressure p
at their respective landings 8a‑8c. The landing device air
pressure sensors 16 and the controller 15 may in parti-
cular configured for repeatedly checking for rapid
changes of the local air pressure, in particular for
changes of the local air pressure that are faster than
the air pressure changes caused by natural meteorolo-
gical effects. Such rapid changes of the local air pressure
pmay result fromfirewithin the hoistway 4or at one of the
landings 8a‑8c.
[0086] The controller 15 may therefore be configured
for triggering a fire alarm, in case such an unusual rapid
change the local air pressure p is detected.
[0087] In such an embodiment, the elevator system 2
provides the additional functionality of a fire detection
system, thereby improving the safety of the building, in
which the elevator system 2 is installed.
[0088] While the invention has been described with
reference to exemplary embodiments, it will be under-
stood by those skilled in the art that various changesmay
be made and equivalents may be substituted for ele-
ments thereof without departing from the scope of the
invention. In addition, many modifications may be made
to adopt a particular situation ormaterial to the teachings
of the invention without departing from the essential
scope thereof. Therefore, it is intended that the invention
is not limited to theparticular embodimentsdisclosed, but
that the invention includes all embodiments falling within
the scope of the claims.

References

[0089]

2 elevator system
3 tension member

4 hoistway
5 elevator drive
6 elevator car
7 landing device
8a, 8b, 8c landing
9 elevator car control device
10 landing door
11 elevator car door
12 input device
15 controller
16 landing device air pressure sensor
18 communication device
19 signaling device
20 elevator car air pressure sensor

Claims

1. Landing device (7) for being installed at a landing
(8a‑8c) of an elevator system (2), the landing device
(7) comprising:

a landing device air pressure sensor (16), which
is configured for detecting a local air pressure in
the environment of the landing device (7) and for
providing a corresponding air pressure value;
and
a communication device (18), which is config-
ured for communicating the air pressure value
provided by the landing device air pressure
sensor (16) to a controller (15) of the elevator
system (2).

2. Landing device (7) according to claim 1, wherein the
communication device (18) is configured for com-
municating via a serial communication protocol, in
particular via anRS485-interface, via anRSLbus, or
via a CAN bus with the controller (15).

3. Landing device (7) according to claim 1or 2, wherein
the communication device (18) is configured for
communicating with the controller (15) via a wireless
data connection.

4. Landing device (7) according to any of the preceding
claims, comprising at least one input device (12),
which allows for entering an input into the landing
device (7); wherein the input device (12) includes in
particular a button or knob.

5. Landing device (7) according to any of the preceding
claims, includingat least onesignalingdevice (19), in
particular a visual or acoustic signaling device (19),
which allows for outputting a signal from the landing
device (7).

6. Landing device (7) according to any of the preceding
claims, wherein the landing device air pressure sen-
sor (16) is a surface mounted device.
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7. Elevator system (2) comprising:

an elevator car (6), which is movable along a
hoistway (4) between a plurality of landings
(8a‑8c);
a controller (15) for controlling the operation of
the elevator system (2); and
at least two landing devices (7) according to any
of the preceding claims,
wherein the at least two landing devices (7) are
located a different landings (8a‑8c) of the ele-
vator system (2);
wherein the controller (15) is configured for:

receiving, from the at least two landing de-
vices (7), air pressure values indicating the
air pressureat the respective landingdevice
(7); and
sorting the received air pressure values in
ascendingordescendingorder, andassign-
ing the landing devices (7) to different land-
ings (8a‑8c) of the elevator system (2) ac-
cording to the sorted air pressure values.

8. Elevator system (2) according to claim7,wherein the
controller (15) is configured for issuing an initializa-
tion request for triggering each landing device (7) to
detect the local air pressure in theenvironment of the
respective landing device (7), and to communicate
an air pressure value corresponding to the detected
pressure to the controller (15) of the elevator system
(2).

9. Elevator system (2) according to claim 7 or 8, where-
in the controller (15) is configured for repeatedly
receiving air pressure values from the at least two
landing devices (7); for evaluating the received air
pressure values, and for issuing an alarm signal in
case an abnormality is detected in the received air
pressure values; wherein the abnormality in particu-
lar includes a rapid change of the received air pres-
sure values over time.

10. Elevator system (2) according to any of claims 7 to 9,
further comprising an elevator car (6) landing device
air pressure sensor (16), which is installed within the
elevator car (6), wherein the controller (15) is con-
figured for moving the elevator car (6) to every land-
ing (8a‑8c) at which a landing device (7) is installed,
and for comparing at least one air pressure value
provided by the elevator car air pressure sensor (20)
with at least one air pressure value provided by the
landing device air pressure sensor (16) of a landing
device (7) located at the respective landing (8a‑8c).

11. Method of assigning a plurality of landing devices (7)
of an elevator system (2) to a plurality of different
landings (8a‑8c) of the elevator system (2),

wherein each of the landing device (7) com-
prises a landing device air pressure sensor
(16); and
wherein the method includes:

arranging the landingdevices (7) at different
landings (8a‑8c) of the elevator system (2);
measuring, with the landing device air pres-
sure sensor (16), the local air pressure in
the environment of the respective landing
device (7) and providing an air pressure
value corresponding to the measured local
air pressure;
communicating the air pressure values pro-
vided by the landing device air pressure
sensors (16) of the plurality of landing de-
vices (7) to a controller (15) of the elevator
system (2);
sorting the received air pressure values in
ascending or descending order; and
based on the sorted air pressure values,
assigning each of the plurality the landing
devices (7) to one of the plurality of landings
(8a‑8c) of the elevator system (2).

12. Method of claim 11, wherein the method further
includes:
issuing an initialization request, which triggers each
of the landing devices (7) to detect the local air
pressure in the environment of the respective land-
ing device (7), and to communicate an air pressure
value, which corresponds to the detected air pres-
sure, to the controller (15) of the elevator system (2).

13. Method of claim 11 or 12, wherein themethod further
includes
in case two ormore landing devices (7) are assigned
to thesame landing (8a‑8c)or to two landings (8a‑8c)
located at the same height:

using additional information, which is in particu-
lar provided by a position detection system, for
assigning the two or more landing devices (7) to
specific positions at the respective landing
(8a‑8c) or landings (8a‑8c); or
manually assigning the two or more landing
devices (7) to specific positions at the respective
landing (8a‑8c) or landings (8a‑8c).

14. Method of claim 11 to 13, wherein themethod further
includes:

moving an elevator car (6) comprising an ele-
vator car air pressure sensor (20) to at least one
of the landings (8a‑8c), atwhicha landingdevice
(7) is arranged;
measuring the local air pressure at the respec-
tive landing (8a‑8c) with the elevator car air
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pressure sensor (20) and providing a corre-
sponding air pressure value;
measuring the local air pressurewith the landing
device air pressure sensor (16) of the landing
device (7), which is located at the respective
landing (8a‑8c), and providing a corresponding
air pressure value;
comparing an air pressure value provided by the
elevator car air pressure sensor (20) with an air
pressure value provided by the landing device
air pressure sensor (16) of the landing device (7)
located at the respective landing (8a‑8c); and
indicating an erroneous assignment of the re-
spective landing device (7) to the respective
landing (8a‑8c) in case the air pressure value
provided by the elevator car air pressure sensor
(20) differs by more than a predefined tolerance
value from theair pressurevalueprovidedby the
landing device air pressure sensor (16) of the
respective landing device (7) located at the re-
spective landing (8a‑8c).

15. Method of claim 11 to 14, wherein themethod further
includes repeatedly monitoring the air pressure va-
lues provided by the plurality of landing devices (7)
and issuing an alarm in case an abnormality is de-
tected in at least one of the air pressure values;
wherein an abnormality in particular includes a rapid
change of at least one of the air pressure values over
time.
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