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(54) Monitoring device for a lift, lift and method for monitoring a lift

(57) The invention relates to a monitoring device for
a lift comprising a control unit (10) and a safety device
(20) with several safety units (30, 40) for monitoring the
function of the lift. The safety device (20) is connected
to the control unit (10). Further, the control unit (10) and
the safety device (20) communicate with each other via
a wireless optical data communication. Furthermore, the
invention relates to a lift and to a method for monitoring
a lift comprising a lift car.
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Description

[0001] The invention relates to a monitoring device for
a lift, a lift and a method for monitoring a lift.
[0002] A conventional lift system comprises a central
control unit located in the machine room or in the shaft
top. Further, a safety system is used to detect an unsafe
condition of the function of the lift. The safety system and
the control unit communicate with each other via a com-
munication bus. The safety device comprises a plurality
of switches, contacts and sensors linked together in a
serial circuit in order to build a so called safety chain. An
operation of any safety means within the chain will dis-
connect the motor drive from the main power supply in
order to stop the lift car. In order to connect the safety
means of the lift car with the machine room a flexible
travelling cable is used. However, the data transfer ca-
pacity of long cables is often limited. Further, the material
costs for such cables are high.
[0003] It is an object of the invention to improve the
communication between the safety system and the con-
trol unit, so that an easy and rapid data transfer is pos-
sible.
[0004] According to the present invention a monitoring
device for a lift comprising a control unit and a safety
device with several safety units for monitoring the func-
tion of the lift, wherein the safety device is connected to
the control unit, is characterised in that the control unit
and the safety device communicate with each other via
a wireless optical data communication.
[0005] Preferred embodiments of the monitoring de-
vice according to the invention are described in claims 2
to 8.
[0006] In one such preferred embodiment the wireless
optical data communication is laser based. Preferably, a
laser beam unit providing at least one laser beam is used.
[0007] According to a preferred embodiment the safety
device comprises a first safety unit and a second safety
unit, wherein the first safety unit comprises several safety
means, which are serially connected together to build a
first safety chain and wherein the second safety unit com-
prises several safety means, which are serially connect-
ed together to build a second safety chain. Hence, the
at least two safety chains are electrically separated but
optically coupled.
[0008] In a further embodiment the first safety unit
comprises at least one controller and/or the second safe-
ty unit comprises at least one controller. Preferably, the
first safety unit is linked to the control unit and/or the
second safety unit is linked to a lift car.
[0009] According to a further preferred embodiment
the control unit is logically connected with a first safety
unit and with the second safety unit via the wireless op-
tical communication.
[0010] Further, the first safety unit and/or the second
safety unit comprises at least one transceiver having a
light emitting unit and/or a light receiving unit. Preferably,
the light emitting unit is capable of providing at least one

laser beam and/or the light receiving unit is capable of
receiving at least one laser beam.
[0011] According to a preferred embodiment of the in-
vention the fixed lift nodes, for example located in the
machine room or the shaft pit, and the moving nodes
located in the lift car communicate with each other via a
laser based wireless communication path or network.
Preferably, two or more control area networks (CAN) are
provided, which are electrically separated but optically
coupled.
[0012] According to the present invention a lift com-
prises a monitoring device according to one of the claims
1 to 8. Preferred embodiments of the lift are described in
claims 10 to 11.
[0013] In a preferred embodiment the safety device
comprises several safety units for monitoring the function
of the lift, wherein a first safety unit is linked to the lift car
and a second safety unit is linked to the control unit. In
a further embodiment the first safety unit is mounted to
the lift car and the second safety unit is positioned in or
close to a machine room of the lift.
[0014] The invention further relates to a method for
monitoring a lift comprising a lift car, a control unit and a
safety device with several safety units for monitoring the
function of the lift, wherein the safety device is connected
to the control unit, characterised in that the control unit
and the safety device communicate with each other via
a wireless optical data communication.
[0015] Preferred embodiments of the method are de-
scribed in claims 13 to 14.
[0016] In a preferred embodiment, the wireless optical
data communication is laser based. Further, the safety
device can comprise a first safety unit and a second safe-
ty unit, wherein the first safety unit communicates with
the control unit and the second safety unit communicates
with the first safety unit.
[0017] One advantage of the monitoring device, the lift
and/or the method according to the invention is the re-
duction of weight and cost in comparison to the conven-
tional wired communication network path between the
car and the machine room via a travelling cable. In case
of combination with wireless car power supply feeding it
is possible to eliminate the travelling cable. The wireless
optical can be used for tall buildings and the same lift
safety device can be installed in all lift systems.
[0018] A further advantage is to increase the system
reliability via eliminating typical problems of voltage drops
in the safety chain namely in mid to high travelling
heights.
[0019] A further advantage is that much higher CAN
bus baud rates between the nodes are possible. Hence,
the system performance and reliability can be improved.
Moreover, increasing the baud rate will also increase the
response time of safety relevant nodes. Baud rates of 1
Mbps can be achieved.
[0020] By using a laser based communication also
very tall buildings are possible and even elevators with
open shafts, normally influenced by the wind, are possi-
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ble.
[0021] In the following the invention is further de-
scribed with reference to the figures:

Fig. 1 is a schematic section through a building with
a lift having a monitoring device, and

Fig. 2 is a schematic block diagram of the safety de-
vice of Fig. 1.

[0022] Fig. 1 shows a lift with a lift car 60 movably within
a shaft 65 of a building. The building comprises several
landig floors, for example floors 90, 92. In a machine
room 70 on the top of the shaft 65, a drive unit 84 and a
brake unit 86 are mounted.
[0023] A monitoring device for the lift comprises a con-
trol unit 10 and a safety device 20. In the present case,
the safety device 20 has a first safety unit 30 and a second
safety unit 40, which are shown in detail in Fig. 2. In a
further embodiment (not shown) the safety device 20 can
comprise a plurality of safety units.
[0024] The first safety unit 30 and the second safety
unit 40 provide two separated control area networks
(CAN), which are electrically separated, but optically cou-
pled. In order to build a first safety chain, the first safety
unit 30 comprises several safety means 36, 37, 38, 39,
which are serially connected. To build a second safety
chain, the second safety unit 40 comprises several safety
means 46, 47, 48, 49. Further, the first safety unit 30
comprises two CAN controllers 32, 33 and a microcon-
troller 31 and the second safety unit 40 comprises two
CAN controllers 42, 43 and a microcontroller 41. The two
controllers 32, 33 drive a transceiver 34, which in turn
drives an optical transceiver 35. Further, the two control-
lers 42, 43 drive a transceiver 44, which in turn drives an
optical transceiver 45.
[0025] As can be seen from Fig. 1, the first safety unit
30 is linked to the control unit 10 and the second safety
unit 40 is linked to the car 60. The first safety unit 30 and
the second safety unit 40 communicate with each other
via a wireless optical data communication. Preferably,
this wireless optical data communication is laser based.
For example, two laser beams are provided for this com-
munication path. The two laser beams can carry data
objects.
[0026] As shown in Fig. 2, the optical transceiver 35
has a light emitting unit 50 and a light receiving unit 52
and the optical transceiver 45 has a light emitting unit 54
and a light receiving unit 56. Thus, the light emitting unit
50 sends communication data to the light receiving unit
56 and the light emitting unit 54 sends communication
data to the light receiving unit 52. The transceiver 34
connects the optical transceiver 35 with the controllers
31, 32, 33. Also transceiver 44 connects the optical trans-
ceiver 45 with the controllers 41, 42, 43.
[0027] As shown in Fig. 1, a frequency controller 72 is
linked to the control unit 10. Fig. 2 shows that a main car
controller 80 and a car position controller 82 are linked

to the lift car 60.
[0028] The data sent via the communication network
between safety units 30 and 40 contains safety relevant
data regarding the function of the lift. The safety device
20 is used to detect an unsafe condition of the function
of the lift. The safety device 20 and the control unit 10
communicate with each other via the wireless optical
communication path. The safety device 20 comprises a
plurality of switches, contacts and sensors linked togeth-
er in a serial circuit in order to build at least one safety
chain.
[0029] In case that at least one of the safety means 36
to 39, 46 to 49 of the safety chains delivers an error signal,
the optical data communication between the first safety
unit 30 and the second safety unit 40 is interrupted. Then
the drive unit 84 is disconnected from the main power
supply. As a result, the drive unit 84 is stopped and/or
the brake unit 86 is activated to stop the lift car 60.
[0030] For example, if the safety unit 40 detects that
the car door contact as one of the safety means opens
during a trip, it will communicate its state to the safety
unit 40, which in turn will open the safety chain disabling
the drive energy flow and therefore stopping the drive
unit 84 and the car 60. To reduce system cost the safety
unit 30 may be integrated in the control unit 10 and the
safety unit 40 may be integrated in the main car controller
80.

Claims

1. Monitoring device for a lift comprising a control unit
(10) and a safety device (20) with several safety units
(30, 40) for monitoring the function of the lift, wherein
the safety device (20) is connected to the control unit
(10), characterised in that the control unit (10) and
the safety device (20) communicate with each other
via a wireless optical data communication.

2. Monitoring device according to claim 1, character-
ised in that the wireless optical data communication
is laser based.

3. Monitoring device according to claim 1 or 2, char-
acterised in that the safety device (20) comprises
a first safety unit (30) and a second safety unit (40),
wherein the first safety unit (30) comprises several
safety means (36, 37, 38, 39), which are serially con-
nected together to build a first safety chain and
wherein the second safety unit (40) comprises sev-
eral safety means (46, 47, 48, 49) which are serially
connected together to build a second safety chain.

4. Monitoring device according to one of the claims 1
to 3, characterised in that the first safety unit (30)
comprises at least one controller (31, 32, 33) and/or
the second safety unit (40) comprises at least one
controller (41, 42, 43).
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5. Monitoring device according to one of the claims 1
to 4, characterised in that the first safety unit (30)
is linked to the control unit (10) and/or the second
safety unit (40) is linked to a lift car (60).

6. Monitoring device according to one of the claims 1
to 5, characterised in that the control unit (10) is
logically connected with the first safety unit (30)
and/or with the second safety unit (40) via the wire-
less optical communication.

7. Monitoring device according to one of the claims 1
to 6, characterised in that the first safety unit (30)
and/or the second safety unit (40) comprise at least
one transceiver (34, 35, 44, 45) having a light emit-
ting unit (50, 54) and/or a light receiving unit (52, 56).

8. Monitoring device according to one of the claims 1
to 7, characterised in that the light emitting unit
(50, 54) is capable of providing at least one laser
beam and/or the light receiving unit (52, 56) is capa-
ble of receiving at least one laser beam.

9. Lift characterised by a monitoring device according
to one of the claims 1 to 8.

10. Lift according to claim 9, characterised in that the
safety device (20) comprises several safety units
(30, 40) for monitoring the function of the lift, wherein
a first safety unit (30) is linked to the control unit (10)
and a second safety unit (40) is linked to the lift car
(60).

11. Lift according to claim 9 or 10, characterised in that
the first safety unit (30) is positioned in or close to a
machine room of the lift and the second safety unit
(40) is mounted to the lift car (60).

12. Method for monitoring a lift comprising a lift car (60),
a control unit (10) and a safety device (20) with sev-
eral safety units (30, 40) for monitoring the function
of the lift, wherein the safety device (20) is connected
to the control unit (10), characterised in that the
control unit (10) and the safety device (20) commu-
nicate with each other via a wireless optical data
communication.

13. Method according to claim 12, characterised in that
the wireless optical data communication is laser
based.

14. Method according to claim 12 or 13, characterised
in that the safety device (20) comprises a first safety
unit (30) and a second safety unit (40), wherein the
first safety unit (30) communicates with the control
unit (10) and the second safety unit (40) communi-
cates with the first safety unit (30), preferably via a
wireless optical data communication.
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