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Safety System for a Lift, Lift System, and Method for Operating such a Safety
System

The present invention relates to a safety systerarfelevator, an elevator system, and a

method for operating such a safety system.

Modern elevators have a large number of safety amsms with which faults and, in
particular, hazardous situations, should be pronatt safely detected and rectified or at
least mitigated. For example, they have sensoth,wihich the position and the velocity

of an elevator car are constantly monitored.

A known generic safety system for this purposdsgsldsed in WO 00/51929 Al. This
safety system has a safety control unit, an elewatatrol unit for controlling an elevator,
and at least one data bus with a plurality of bagess, wherein the safety control unit can
receive data from the bus nodes through the datalthe safety control unit can be
operated in a plurality of different operating megdi®r example in a normal operating
mode, a maintenance mode, or an emergency moderrmal operating mode, for
example, on occurrence of a fault signal, a cooedmg measure is initiated. For
example, upon a predefined critical velocity of #kevator car being exceeded, the safety
control unit shall initiate a braking of this eléoacar. Alternatively, it is conceivable
that, in normal operating mode, the safety contral interrupts an operation of the
elevator with open hoistway doors or car doorsepkevhen the elevator car is exactly at

the height of a story.

If, however, a maintenance service is being peréalnm which inter alia the functioning
of the sensors should be verified, at least sontkeoctions that are controlled by the
safety control unit and/or the elevator controltunust be disabled. For example, during
a maintenance service, an open car door may bealksior even required, also in such
positions of the elevator car in which it is ndtiated at the height of a story. In a

maintenance mode, this possibility can be provided.

To enable a maintenance mode, proposed in WO 0PZAQ is a maintenance switch,
which can be switched on at the beginning of a teaence service. However, this
mechanism is impaired by several limitations. Bameple, such a maintenance switch

can be relatively easily manipulated. Should aruth@ized person have access to this
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maintenance switch, he can switch the maintenanitehson or off, which, in either

case, can endanger not only the maintenance téahnic

It is therefore the task of the present inventmprovide a safety system for an elevator
which is, inter alia, less easily manipulated — thke by inadvertent interventions of a
technician or of an unauthorized person, or thrantgntional interventions of an
unauthorized person. In addition, at least in sembodiments, different subsets of the
operating modes should be made available to diffayeups of persons in simple

manner.

In a first aspect, these and other tasks are stilyedsafety system for an elevator which
contains at least one control unit which can beatped in at least two different operating

modi.

According to the invention, the safety system hdeast one electronic lock, which is
connected with the control unit and is connectaieonnected, with at least one
electronic key. Further according to the inventithie, control unit is programmed, or

programmable, in such manner that

— with existent connection between the electronic &eg the electronic lock, it is
only operable in an operating mode of a first subkéhe operating modes;

and,

— with no existent connection between the electr&aicand the electronic lock,
it is only operable in an operating mode of a sdcarbset of the operating

modes,

wherein the first subset and the second subseliffeeent from each other. This means
that at least one operating mode of the contrdl whiich is, in principle, available, is
contained only in the first subset or only in tee@nd subset. According to the invention,
a maintenance mode is only available in the sesabdet of the operating modes. The
control unit is, therefore, only operable in a nbl@mance mode upon removal of the

electronic key from the electronic lock.

In the event that an operating mode is containdgiorthe first subset, but not also in the
second subset, in the presence of the connecttarebe the electronic key and the

electronic lock, this operating mode is availaBlerough an interruption of the
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connection between the electronic key and thereleict lock, it can be effected that the
control unit can no longer be operated in this afpieg mode. The said operating mode
can be, for example, a normal operating mode, waiotaintenance technician can
enable by connecting the electronic key with tleetbnic lock. If he interrupts the
connection, the normal operating mode is no loagailable. Through the use according
to the invention of an electronic lock and an etmdt key, the safety system is
substantially more difficult to manipulate, sintar, the enabling of the normal operating

mode, a matching electronic key is mandatorily nesgli

Conversely, in the event that an operating modetigained only in the second subset,
but not also in the first subset, only in the alogenf a connection between the electronic
key and the electronic lock is this operating madailable. If the connection is restored,
the control unit can no longer be operated indpisrating mode. The said operating
mode can be, for example, a maintenance mode. Weaechnician performs
maintenance work, for example in the elevator kgt in order to prevent the elevator
car from trapping him it may be necessary to des#éisd normal operating mode. For this
purpose, he can disconnect the electronic key thenelectronic lock, which, in this
example, is preferably also arranged in the elevaistway. If he reestablishes the
connection, the normal operating mode is availagken. Hence, also in this variant,
through use according to the invention of an etedtrlock and an electronic key, the
risk of a life-endangering faulty manipulation digimaintenance work can also be

reduced.

The first and/or the second subset can, in ead caatain one or also several of the
operating modes of the control unit which are,ringiple, available. In particular, it is
conceivable that not only does the first subsetainrone or more first operating modes
which the second subset does not contain, butladédédhe second subset contains one or

more second operating modes, which the first submes not contain.

The various operating modes can differ from eableroi one, several, or all of the

following behaviors:

— Given the same state of the elevator system, thiaanit, in particular an
elevator control unit of the control unit, can aqohthe elevator differently in a
first operating mode than in a second operatingenbdparticular, in a first

operating mode, it can transmit a specific contoshmand to the elevator, or to
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one or more of its components, but in a secondabipgrmode, transmit a

different, or no, such control command.

— Given the same state of the elevator system, thiatanit, in particular an
elevator control unit of the control unit, can qohthe elevator differently in a

first operating mode than in a second operatingenod

The aforesaid state of the elevator system capaviticular, contain sensor data from the

sensors which are described in detail below.

The operating modes in which the safety contrdl isndbperable can contain at least one
operating mode which is selected from the groupdbasists of at least one normal
operating mode, at least one maintenance modeasitdne configuration mode, and at

least one installation mode.

In a normal operating mode, for example, the operaif the elevator when the car door
IS open can be prevented, except when the elevatas situated at exactly the height of

a story.

In a maintenance mode, one or more contacts carnidged, and responses of the control
unit thereby disabled, which in normal operatingdmavould be executed. So, for
example, door contacts can be bridged, wherebyaintenance mode a movement of the
elevator car with open door can be enabled. Alterglg, final-limit switches can be
bridged, which, in a normal operating mode, pretkeatelevator car from being situated
below the lowest story or above the highest storynoving thereto. By bridging these
final-limit switches, so-called buffer trips areadahed, in which the lowest and highest
physically possible positions of the elevator cam be traveled to, until buffers that are
located there are touched. Also alternatively, maintenance mode, the travel velocity

of the elevator car can be reduced relative tormaboperating mode.

In a configuration mode, for example, the elevator be reprogrammed. This means that
it is, for example, conceivable that, following eight increase of a tall building, travel to
additional stories by the elevator must be posshtk for example, additional hoistway

doors must be monitored.

The first aforesaid subset of the operating moitleshich the safety control unit is only

operable with an existent connection, can only aseghe normal operating mode.
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Alternatively, also the aforesaid two subsets efdperating modes, in which the safety
control unit is only operable with non-existent nention, consist only of the

maintenance mode.

The safety system can contain at least one sabetyat unit, which is operable in the at-
least two different operating modes, as well deat one elevator control unit for
controlling the elevator. In this preferred emboeim) the at-least one electronic lock is
connected with the safety control unit and thetgafentrol unit is operable depending on
the existence or non-existence of the connectitwd®n electronic key and electronic

lock in the first or second subset of the operatimagles.

The term "connection”, which is used above andvglocludes not only physical
connections in which a mechanical contact betwésstrenic key and electronic lock
exists. Also included are contact-free connectitmghe present case, electronic key and

electronic lock should be understood particuladgteactly and functionally.

In a first possible embodiment, the electronic looknprises at least one RFID reading
device and the electronic key contains at leastRiI® tag, which can be read out by
means of the RFID reader device. Alternatively ¢éh@rthe electronic key can contain at
least one magnetic stripe, and the electronic &ddkast one reader device suitable for
reading out the magnetic stripe, with which thiggmetic stripe can be read out. Further
alternatively, the electronic key can contain asteone optical coding, as, for example, a
barcode, and the electronic lock can contain &t leae optical reader device for reading
out, as, for example, a barcode reader. In andtingrer embodiment, the electronic key
can contain at least one chip, and the electrock &t least one reader device suitable for

reading out the chip.

The electronic lock can be arranged in, on, or uttikeelevator car. It can, for example,
be arranged in the vicinity of the control unitasre of its components, as, for example, in
a door frame of the elevator car. The electronik kcan also be arranged in the vicinity
of, for example, a hand-control which is presentlenelevator car. Also alternatively,

the electronic lock can be arranged in or on a,walh headroom, of an elevator

hoistway, or also in a machine room, in particalaiside an elevator car.

In advantageous embodiments, the safety systeraiosrdt least one data bus with a

plurality of bus nodes, wherein the control umitparticular the safety control unit, can
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receive data over the data bus from the bus nedesthe electronic lock is connected

with one of the bus nodes.

It is conceivable, and lies within the scope ofitheention, that the control unit, in
particular the safety control unit, is programmadprogrammable, in such manner that,
only after establishment of the connection betwalentronic key and electronic lock, and
time-coordinated execution of at least one furgiredefined action, is it operable in all
operating modes of the first subset of the opegatindes. In this case, in addition to
creation of the connection between electronic keyelectronic lock, a further action

must also be executed in order that at least atleciuoperating mode is available.

Similarly, alternatively or additionally, the coatwunit, in particular the safety control
unit, can be programmed, or programmable, in suahn@r that, only after interruption
of the connection between electronic key and aeaatrlock, and time-coordinated
execution of at least one further predefined aci®it operable in all operating modes of
the second subset of the operating modes. In #isis, ¢n addition to interruption of the
connection between electronic key and electroruk,la further action must also be

executed in order that at least one further opegatiode is available.

The further predefined action can relate to, faregle, the actuation of a reset button or
the touching of a touch-sensitive screen. The fasdon, or the touch-sensitive screen, is
preferably connected with a bus node of one offbessaid data buses. In advantageous
embodiments, the reset button, or the touch-seastireen, is in locational proximity to

the electronic lock, in particular at a distancabfost 2 m, preferably at most 1 m.

Under "time-coordinated execution" in this connattis to be understood that, within a
predefined maximum time interval, both the conrmecbetween electronic key and
electronic lock must be established, and alsouhbdr predefined action must be
executed. The predefined maximum time intervaldegpend on the arrangement of the
components, in particular of the electronic loakd ghe dimensions of the elevator
system. If, for example, the reset button is irat@mnal proximity to the electronic lock,
this time interval can be less than 10 s, prefgrigas than 5 s. On the other hand, if, in a
tall building, the electronic lock is located imeadroom of the elevator hoistway and the
reset button on the ground floor, the duratiorheftime interval can also be up to 5 min,

10 min, or even 15 min.
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Alternatively or additionally, the control unit, particular the safety control unit, can be
programmed, or programmable, in such manner thét,after establishment of the
connection between the electronic key and thereleict lock, and with time-coordinated
execution of a predefined condition, is it operabléhe first subset of the operating
modes. This predefined condition can be a statleoélevator system that is detected by
at least one sensor of the elevator system. Fonglea the predefined condition can be
that a sensor indicates the removal of a balustrdniieh was temporarily installed on the
elevator car during the maintenance. The predefioadition can also be that a sensor
detects the removal of a support which was temppiaositioned under a counterweight
for the elevator car during the maintenance. larthér variant, the predefined condition
can be that at least one bolt was retracted adaichwduring the maintenance service,

was temporarily extended in order to restrict ttivement of the elevator car.

Alternatively or additionally, the control unit, particular the safety control unit, can be
programmed, or programmable, in such manner thét,after interruption of the
connection between the electronic key and thereleict lock, and with time-coordinated
presence of a predefined condition, is it operabthe second subset of the operating
modes. This predefined condition can be a spesiifite of the elevator system which is
detected by at least one sensor of the elevatteray$or example, the predefined
condition can be that a sensor indicates the iasital of a balustrade which was
temporarily placed in operating position on thevater car during the maintenance
service. The predefined condition can also bedlsgnsor detects the placement of a
support which was temporarily placed under a cowsight for the elevator car during
the maintenance. In a further variant, the preeéeficondition can be that at least one bolt
is extended which, during the maintenance, is tearjp brought into operating

position, in order to limit the movement of theweltor car.

In some embodiments, the first and/or the secobdedwf operating modes can only be
enableable or disableable through one single eleictikey or through a plurality of
electronic keys of the same type. A plurality afatonic keys is, in particular, regarded
as being of the same type if they bear the samiagold is, however, also conceivable,
and lies within the scope of the invention, that finst and/or the second subset of
operating modes are enableable or disableablephyrality of different types of
electronic keys. For example, the electronic keysloear different codings. With the

different types of electronic keys, different subs# operating modes of the control unit



10

15

20

25

30

IP2063WO

can be enabled or disabled. For example, it iseigable that with a first electronic key
only a normal operating mode can be enabled arngwita a second electronic key,
additionally a configuration mode can be enabledttss means, the configuration mode
can only be enabled with the second key. This makesssible to make different subsets

of the operating modes available to different geoappeople.

Connected with the control unit can be a sensoiclwtan transmit sensor data to the
control unit, in particular to the safety contraiit)in which the sensor data characterize a
state of the elevator. The sensor can be directilydirectly connected with the safety
system through the data bus and, in the latter, tasesensor data can be transmitted
through the data bus. The sensor can be, for examplosition sensor, a velocity sensor,
a final-limit switch for the detection of the higteand lowest permitted positions of the

elevator car, a sensor for an aforesaid balust@desensor for an aforesaid bolt.

A further aspect of the invention relates to awvatier system which contains at least one

elevator and at least one safety system as dedalimve.

A further aspect of the invention relates to a rodtfor operating a safety system as
described above. This method contains a step iohyht least occasionally, a connection
between the electronic key and the electronic Is@stablished or interrupted. In
consequence of the characteristics of the safstgsyaccording to the invention, this
has the effect that, afterwards, the control uniparticular the safety control unit, is also
no longer operable in at least one additional dpeyanode and/or in at least one
operating mode. Hence, in particular, the connadietween electronic key and
electronic lock can be established or interruptedrder to enable a normal operating

mode or a maintenance mode respectively.

In a second step, the connection between the eféctkey and the electronic lock can be
established or interrupted again. By this meanaritbe achieved that, afterwards, the
control unit, in particular the safety control yrigiain in at least one operating mode is
no longer, and/or in at least one operating modgé#n, operable, in particular in a

maintenance mode or in a hormal operating mode.

Optionally, time-coordinated with the first andéacond step, at least one further
predefined action can be executed. In particulagsat button can be actuated or a touch-

sensitive screen can be touched.
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Under "time-coordinated" as above is to be undedstbat the interruption or
establishment of the connection between electrkeycand electronic lock, and the

further predefined action, must take place withpredefined time interval.
The invention is described in more detail belowdfgerence to a drawing. Shown in
Figure 1 is a block circuit diagram of a safetgteyn for an elevator.

Figure 1 shows a block circuit diagram of a safgtstem 1 for an elevator 2. The safety
system 1 contains a safety control unit 3 for thepse of monitoring the elevator 2 as
well as a data bus 5 with four bus nodes 6. Alswided is an elevator control unit 4 for
the purpose of controlling the elevator 2. In mwartr, by means of the elevator control
unit 4, the position and the velocity of a here-gstmbwn elevator car, or the opening and
closing of the doors of this elevator car, can irtiolled. Through the data bus 5, the
safety control unit 3 can receive data from theres 6. The safety system 1 further
has an electronic lock 7, which is connected wita of the bus nodes 6. The electronic
lock 7 contains an RFID reading device 9. It isrmtable, or connected, with an
electronic key 8, which contains an RFID tag 10ichitan be read out by means of the

RFID reading device 9.

The safety control unit 3 is programmed in such meanhat, in the absence of a
connection between the electronic key 7 and thetreleic lock 8, it is only operable in a
maintenance mode. In this maintenance mode, thatele2 can be inspected. For
example, in this maintenance mode, doors of theatde car can also be opened, and/or
remain open, when the elevator car is not situateéde height of a story, without an

alarm being issued.

Only after re-establishment of the connection betwthe electronic key 7 and the
electronic lock 8, at least one operating modedeatates from the maintenance mode is
available, in particular a normal operating modeisTeffectively prevents the activation
of the normal operating mode by unauthorized persdimo have no access to the

electronic key 7.

Connected with one of the bus nodes 6 is a sedsavHich, through the data bus 5, can
transmit sensor data to the safety control unitr& sensor data characterize a state of the
elevator, for example its position or its speed.ths purpose, the sensor 11 can be

embodied as, for example, position sensor or vigieeinsor.
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Patent Claims

1. Safety system (1) for an elevator (2), containinigast one control unit, which is
operable in at least two different operating modes,

characterized in that

the safety system (1) has at least one electronic(l7), which is connected with the
control unit and is connectable, or connected vaitheast one electronic key (8), wherein
the control unit is programmed, or programmabletich manner that

- in the case of an existent connection betweenldutrenic key (7) and the
electronic lock (8), it is only operable in an cetérg mode of a first subset of the
operating modes, and

- in the case of an absent connection between th@iec key (7) and the
electronic lock (8), it is only operable in an omgrg mode of a second subset of the
operating modes, and

wherein a maintenance mode is only available irsdtnd subset of the operating

modes.

2. Safety system (1) according to Claim 1,

characterized in that

the control unit contains

- at least one safety control unit (3), which is ade in the at-least two
different operating modes,

- at least one elevator control unit (4) for the mseof controlling the

elevator (2).

3. Safety system (1) according to one of the foregoiagns,

characterized in that

it contains at least one data bus (5) with a phyraf bus nodes (6), wherein, through the
data bus (5), the control unit, in particular théesy control unit (3), can receive data

from the bus nodes (6), and the electronic lockg €pnnected with one of the bus nodes

(6).

4. Safety system (1) according to one of the foregeiagns,
characterized in that

the electronic lock (7) is arranged in, on, or urateelevator car, in or on a wall or a
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headroom of an elevator hoistway, or in a machooa, particularly outside an elevator

car.

5. Safety system (1) according to one of the prevabaisns,

characterized in that

the control unit, in particular the safety contoit (3), is programmed, or programmable,
in such manner that, only after establishment efdbnnection between the electronic
key (7) and the electronic lock (8), and time-camated execution of at least one further
predefined action, is it operable in an operatirglenof the first subset of the operating

modes.

6. Safety system (1) according to one of the previdaisns,

characterized in that

the control unit, in particular the safety contoit (3), is programmed, or programmable,
in such manner that, only after interruption of th@nection between the electronic key
(7) and the electronic lock (8), and time-coordatkéxecution of at least one further
predefined action, is it operable in an operatimglenof the second subset of the

operating modes.

7. Safety system (1) according to one of claims 4%nd
characterized in that
the further predefined action is the actuation oéset button or the touching of a touch-

sensitive screen.

8. Safety system (1) according to one of the prevabaisns,

characterized in that

the control unit, in particular the safety contoit (3), is programmed, or programmable,
in such manner that, only after establishment efdbnnection between the electronic
key (7) and the electronic lock (8), and with ticesrdinated presence of a predefined

action, is it operable in an operating mode offitst subset of the operating modes.

9. Safety system (1) according to one of the previdaisns,

characterized in that

the control unit, in particular the safety contoit (3), is programmed, or programmable,
in such manner that, only after interruption of te@nection between the electronic key

(7) and the electronic lock (8), and with time-atioated fulfilment of a predefined
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condition, is it operable in an operating modehaf $econd subset of the operating

modes.

10. Safety system (1) according to one of the followastegms,

characterized in that

the operating modes in which the control unit, antjgular the safety control unit (3), is
operable contain at last one operating mode wisicgeliected from the group which
consists of at least one normal operating modeaat one maintenance mode, and at

least one configuration mode.

11. Safety system (1) according to one of the foregoiagns

characterized in that,

connected with the control unit is a sensor (11jictv can transmit to the control unit, in
particular to the safety control unit (3), sensatagl which characterize a state of the
elevator (2), wherein the sensor (11) is, in paldig selected from the group that consists
of position sensors, velocity sensors, final-liswtitches for the detection of the highest
and lowest permitted positions of the elevator sansors for a balustrade which is
temporarily installed during a maintenance servécel sensors for bolts for the purpose
of restricting the movement of the elevator carchitare temporarily installed during a

maintenance service.

12. Elevator system containing at least one elevafoai(d at least one safety system

(1) according to one of the foregoing claims.

13. Method for operating a safety system (1) accortiingne of the foregoing
claims, containing a first step, in which a conm@tbetween the electronic key (7) and

the electronic lock (8) is at least partly estdi#is or interrupted.

14. Method according to Claim 13,
characterized in that
in a second step, the connection between the etectkey (7) and the electronic lock (8)

is established again or interrupted again.

15. Method according to Claim 14,
characterized in that,

time-coordinated with the first or second stepeast one further predefined action is
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executed, in particular a reset button (11) isatew or a touch-sensitive screen is

touched.



