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Fig. 1a

the safety of a counterweighted elevator. In the method an elevator car (2) is driven
with a hoisting machine (3) towards the top end of the elevator hoistway (4), contact
between the counterweight (5) and the end buffer (6) of the elevator hoistway is de-
termined, a reference point (R;) for the location of the elevator car (2) is registered
when detecting contact between the counterweight (5) and the end bufter (6), the dis-
tance (As) that the elevator car travels onwards from the aforementioned reference
point (R,) for the location is measured, and if the distance (As) traveled by the elevator
P car (2) onwards from the aforementioned reference point (R;) exceeds a threshold
h value (K), a signal indicating a risk of slackening of the traction rope (1) is formed.
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Method and arrangement for monitoring the safety of a counterweighted elevator

Field of the invention

The invention relates to the safety of elevators and more particularly to methods and
arrangements for monitoring the risk of slackening of a traction rope of a

counterweighted elevator.

Background of the invention

An elevator car is driven in an elevator hoistway with a hoisting machine. The moving
force s transmitted from the hoisting machine to the elevator car and also to the
counterweight through a traction rope traveling via a traction sheave of the hoisting
r‘na‘ch‘ine If the fﬁetion between the traction sheave and the traction rope is too lew
the tractlon rope is able to slide on the traction sheave when acceleratmg or
deceleratmg with the hoisting machine. If the friction is high, the traction rope is not
able.to slide on the traction sheave, even in a situation in which the counterweight or
the elevator car grips the guide rail or some other structure of the elevator hmstway
dunng a run with the elevator. In this case the elevator car/counterwelght contmues its
progress when the traction sheave rotates owing to the high friction, although the
tracnon rope on the other side of the traction sheave at the same time starts to slacken
owmg to the gripped counterweight/elevator car. Slackening of the tractlon rope rmght
result in a dangerous situation, if the gripped counterweight/elevator car suddenly
detaches and, owing to the slackening of the traction rope, is able to fall freely in the
elevator hoistway. On the other hand, slackening of the traction rope can also result in
the fmdl loss of friction between the traction sheave and the traction rope, in which

case the traction rope is able to slide uncontrollably on the traction sheave

Aim of the invention

The aim of the invention is to solve the aforementioned problems as well as the
problems disclosed in the description below. One aim of the invention is to disclose a
solution for monitoring the risk of slackening of a traction rope. To achieve this aim

the invention discloses a method according to claim 1 and also an arrangement
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according to claim 7. The preferred embodiments of the invention are described in the
dependent claims. Some inventive embodiments and inventive combinations of the
various embodiments are also presented in the descriptive section and in the drawings

of the present application.

Summary of the invention

One aspect of the invention is a method for monitoring the safety of a counterweighted
elevator In the method an elevator car is driven with a hoisting machine towards the
top end of the elevator hoistway, contact between the counterweight and the end buffer
of the elevator hoistway is determined, a reference point for the location of the
elevator car is registered when detecting contact between the counterweight and the
end buffer, the dlstance that the elevator car travels onwards from the aforementioned
reference point of the location is measured, and if the distance traveled by the elevator
car onwards from the aforementioned reference point exceeds a defined threshold
vélue, a signal indicating a risk of slackening of the traction rope is formed. In some
embodiments the aforementioned threshold value is defined on the basis of the
nominai compression of the buffer in such a way that the magnitude of the threshold
value is the nominal compression plus a defined margin of error. In “some
embodiments the nominal compression of the buffer is determined on the basis of tne
rated speed of the elevator, i.e. on the basis of the top speed during normal operation
of the elevator in such a way that when the rated speed increases the nominal
compression of the buffer also increases. End buffer refers here to a structure fitted in
connection with the end of the elevator hoistway, which structure is fitted on a
collision course with a counterweight approaching the end of the elevator hoistway
and in the design of which structure the mechanical contact between the

aforementioned counterweight and the end buffer has been taken into account.

In the description the term “traction rope” must be broadly understood to include, in
addition to conventional metal ropes, also inter alia belts in which pulling strands

made e.g. of metal or fiber have been fitted into an elastomer matrix.
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The operation of the invention is based on the fact that if the drive apparatus of an
elevator is correctly dimensioned, the movement of the elevator car towards the end of
the elevator hoistway will be stopped within the limits of the aforementioned threshold
value when the counterweight is on the end buffer. The correct dimensioning of the
drive apparatus can be implemented by, inter alia, selecting the friction between the
traction sheave and the traction rope to be sufficiently low, in which case the traction
sheave starts to slip when the counterweight is on the end buffer. On the other hand,
the drive apparatus of the elevator can comprise e.g. a mechanical or microprocessor-
controlled torque limiter with which the torque of the hoisting machine is limited to be
so low that the traction sheave stops when the counterweight collides with the end
buffer and slackening of the traction rope is not in that case possible. This type of
solution is advantageous particularly if there is high friction between the traction
sheave and the traction rope. The friction between the traction sheave and the traction
rope can be influenced e.g. with the coating/surface material of the traction sheave as
well as with the selection of the material, type of lay and lubricant of the traction rope
and/or with the selection of the number of parallel ropes. The friction between the
traction sheave and the traction rope is also often high in those embodiments of the
invention in which parallel metal ropes traveling via the traction sheave are replaced
with a belt, in which metal or fiber pulling strands have been fitted inside a polymer
matrix or corresponding structure. The friction between the traction sheave and the
traction rope is also often high in those embodiments of the invention in which
parallel metal ropes are replaced with a toothed belt, which travels in grooves made in

the traction sheave for the toothed belt.

With the aid of the invention the risk of slackening of a traction rope can be monitored
in a controlled manner and consequently slackening of the traction rope can be
prevented in advance during normal operation of the elevator. From this it follows that
by means of the invention those dangerous situations during normal operation of the
elevator subsequent to slackening of the traction rope that are described above can also
be avoided. According to the invention, monitoring of the slackening of the traction
rope can be performed automatically by entering a starting command for the

monitoring process e.g. from a manual user interface outside the elevator hoistway. In
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some embodiments a monitoring command is entered from a remote monitoring center
for the elevators. In some embodiments a monitoring command is activated
automatically during times of quiet traffic (e.g. at night-time) when the doors of the
elevator car are closed and the elevator car is empty. Consequently monitoring of the
risk of slackening of the traction rope can be performed without human work or the
need for human work is very small. Monitoring of the risk of slackening of the traction

rope can also be regular.

For the monitoring procedures being presented in the description, the elevator car is
first removed from normal operation by separating the elevator car from the elevator
calls served by it. Before starting the monitoring procedures, the doors of the elevator
car are also closed and it is ensured, e.g. with the car load-weighing device, that the

elevator car is empty.

In one preferred embodiment of the invention the drive torque of the hoisting machine
is checked and contact between the counterweight and the end buffer of the elevator
hoistway is registered when detecting a required change in the drive torque of the
hoisting machine. This means that contact between the counterweight and the end
buffer of the elevator hoistway can be detected without separate measuring devices,
utilizing information available from the drive device of the hoisting machine, such as
from the frequency converter, about the drive torque of the hoisting machine. On the
other hand, e.g. a mechanical switch or contactless proximity sensor, fitted for this
purpose separately to the buffer, can also be used for detecting contact between the

counterweight and the end buffer of the elevator hoistway.

In one preferred embodiment of the invention the movement of the elevator car is
measured, and if the elevator car stops, the distance traveled by the elevator car
onwards from the reference point is recorded in memory. Consequently the
aforementioned distances recorded in memory can be used for monitoring the
condition of the drive apparatus of the elevator, e.g. in such a way that if the trend
indicates the recorded distances are lengthening and approaching the aforementioned
threshold value, a service person is instructed to repair the drive apparatus for

reducing the risk of slackening of the rope. In one preferred embodiment of the
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invention, if the elevator car stops, the run is stopped with the hoisting machine so that
the drive apparatus of the elevator does not overload e.g. owing to slipping of the

traction rope.

In one preferred embodiment of the invention, if the distance traveled by the elevator
car onwards from the reference point exceeds the aforementioned threshold value, the
run is stopped with the hoisting machine. In some embodiments the elevator is
removed from service and information about the removal from service is recorded in
non-volatile memory. In this case starting of the next run of the elevator is prevented
on the basis of the aforementioned information recorded in non-volatile memory. In
addition, a notification about the removal of the elevator from service is presented on
the display of the user interface of the elevator. In some embodiments information
about the removal of an elevator from service is also sent to a service center for the

elevators via a remote connection.

In one preferred embodiment of the invention the extreme limit switch indicating the
extreme limit of permitted movement of the elevator car in the top end of the elevator
hoistway is bypassed. This means that the elevator car can drive past the extreme limit
switch towards the end of the elevator hoistway without the operation of the extreme

limit switch interrupting the run with the elevator.

In one preferred embodiment of the invention a testing command is entered from a
manual user interface disposed outside the elevator hoistway for starting the method
according to the description. This means that the risk of slackening of the traction rope

can be tested without a serviceman needing to go into the elevator hoistway.

A second aspect of the invention is an arrangement for monitoring the safety of an
elevator. The arrangement comprises an elevator car, a counterweight, a hoisting
machine, a traction rope traveling via the traction sheave of the hoisting machine,
which traction rope is arranged to pull the elevator car and the counterweight with the
driver torque produced by the hoisting machine, a drive device of the hoisting
machine, which drive device is arranged to drive the elevator car by supplying electric

power to the electric motor in the hoisting machine, a measuring device fitted in



10

15

20

25

WO 2014/128347 PCT/F12014/050108

connection with the elevator car for measuring the distance traveled by the elevator
car, and a monitoring apparatus connected to the drive device of the hoisting machine
as well as to the aforementioned measuring device, which monitoring apparatus is
configured to start a run of the elevator car towards the top end of the elevator
hoistway, to determine contact between the counterweight and the end buffer of the
elevator hoistway, to register a reference point of the location of the elevator car when
detecting contact between the counterweight and the end buffer, to measure the
distance that the elevator car travels onwards from the aforementioned reference point
for the location, and to form a signal indicating a risk of slackening of the traction rope
if the distance traveled by the elevator car onwards from the aforementioned referehée

point exceeds a defined threshold value.

In one preferred embodiment of the invention the monitoring apparatus is configured
to check the drive torque of the hoisting machine, and to register a reference point for

the location of the elevator car when it detects a required change in the drive torque of

the hoisting machine.

In one preferred embodiment of the invention the monitoring apparatus is configured
to measure the movement of the elevator car, and if the elevator car stops to record in

memory the distance traveled by the elevator car onwards from the reference point.

In one preferred embodiment of the invention the monitoring apparatus is configured
to stop a run with the hoisting machine if the distance traveled by the elevator car
onwards from the reference point exceeds the aforementioned threshold value or if the

elevator car stops.

In one preferred embodiment of the invention the monitoring apparatus is configured
to bypass the final limit switch indicating the extreme limit of permitted movement of

the elevator car in the top end of the elevator hoistway.

In one preferred embodiment of the invention the arrangement comprises a manual
user interface for activating the testing function, according to the description, that

monitors the risk of slackening of the traction rope.
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The preceding summary, as well as the additional features and additional advantages
of the invention presented below, will be better understood by the aid of the following
description of some embodiments. said description not limiting the scope of

application of the invention.

Brief explanation of the figures

Fig. la presents as a block diagram an arrangement according to one

embodiment of the invention.

Fig. 1b presents, as a function of the position of the elevator car, the drive torque
of the hoisting machine driving the elevator car in the arrangement

towards the top end of the elevator hoistway.
Fig. 2 presents in more detail the hoisting machine in the arrangement of Fig. 1.

Fig. 3 presents as a flow chart the monitoring function for the risk of

slackening of the traction rope according to an embodiment of the

invention.

More detailed description of preferred embodiments of the invention

Fig. la presents an arrangement for preventing slackening of the traction rope 1 of an
elevator. To clarify the explanation, Fig. la presents only the features of the elevator
system that are essential from the viewpoint of understanding the invention.
According to Fig. la, the elevator car 2 is driven in the elevator hoistway 4 by the
hoisting machine 3 along a vertical trajectory determined by guide rails (the guide rails
of the elevator car/counterweight are not presented in Fig. 1a). The drive torque of the
hoisting machine is achieved with a permanent-magnet synchronous motor belonging
to the hoisting machine 3, and the drive torque is transmitted from the hoisting
machine 3 to the elevator car 2 and to the counterweight 5 through traction ropes 1
traveling via the traction sheave of the hoisting machine 3. The speed of the elevator
car 2 is adjusted to be according to the target value for the speed of the elevator car 2

calculated by the elevator control unit 11, i.e. according to the speed reference. The
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speed reference is formed in such a way that the passengers can be transferred with the
elevator car from one floor to another on the basis of elevator calls given by elevator
passengers (the call-giving devices are not presented in Fig. la). The speed of the
elevator car 2 is adjusted by adjusting the flow of electric power in the permanent-

magnet synchronous motor of the hoisting machine 3 with a frequency converter 12.

A marking piece 8 is fitted in connection with the entrance to the elevator hoistway on
each floor, which marking piece is read by a reader 9 moving along with the elevator
car 2, which reader is configured to read the marking piece 8 when the reader 9 is
situated on the horizontal plane opposite the marking piece 8. The marking piece 8
indicates to the reader 9 the location of the elevator car 2 at the point of the stopping
floor. During normal operation of the elevator, the elevator car 2 starts moving from
the point of the marking piece 8 and stops at the point of the marking piece 8 in the
elevator hoistway 4. The elevator control unit 11 receives information about an arrival

at the stopping floor from the reader 9 via a traveling cable 14.

The elevator system of Fig. la is an elevator system without machine room, in which
system the hoisting machine 3 and the frequency converter 12 are disposed in the
elevator hoistway 4, and the elevator control unit 11 is disposed on a stopping floor in
connection with the frame of the hoistway door. In some other embodiments, however,
the elevator system has a machine room, in which case the hoisting machine 3,
frequency converter 12 and elevator control unit 11 are disposed in a separate machine

room.

In the elevator system of Fig. la the elevator car 2 and the counterweight 5 are
suspended in the elevator hoistway 4 with traction ropesl traveling via the traction
sheave of the hoisting machine 3. In some other embodiments the suspension ropes
and the traction ropes 1 of the elevator car 2 and of the counterweight 5 are
differentiated from each other in such a way that in the elevator system are suspension
ropes. which are used only for suspending the elevator car 2 and the counterweight 5,
and traction ropes 1 separate from the suspension ropes, which traction ropes are not
used for suspension but instead by means of which the drive torque of the hoisting

machine 3 is transmitted to the elevator car 2 and to the counterweight 5. In some
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embodiments the parallel traction ropes 1 traveling via the traction sheave are

implemented with a toothed belt.

In some embodiments the elevator comprises two or more counterweights 5, which are

driven with the same hoisting machine 3.

Fig. 2 presents in more detail the hoisting machine of Fig. 3 of Fig. la. The parallel
metal traction ropes 1 travel in the grooves of the traction sheave 3A of the hoisting
machine 3. The stator of the permanent-magnet synchronous motor of the hoisting
machine 3 is in the stationary frame part 3B of the hoisting machine and the r;)tor is
integrated into the rotating traction sheave 3A. During a standstill of the elevator, the

traction sheave 3A is locked into position with a mechanical brake 3C that is on the

frame part 3B of the hoisting machine.

If the friction between the grooves of the traction sheave 3A and the traction ropes 1
is too low, the traction ropes 1 are able to slide uncontrollably in the grooves of the
traction sheave 3A when accelerating and when braking with the hoisting machine 3.
If the friction between the grooves of the traction sheave 3A and the traction ropes 1 is
high, the traction ropes 1 are not able to slide in the grooves of the traction sheave 3A,
not even if/when the counterweight 5 grips the guide rail when driving the elevator car
2 upwards, or if/when the elevator car 2 grips the guide rail when driving the
counterweight 5 upwards. When the counterweight 5 grips, an upward-moving
elevator car 2 continues its progress as the traction sheave 3A rotates owing to the
high friction. When the movement of the elevator car 2 continues, the traction ropes 1’
disposed between the traction sheave 3A and the counterweight 5 start to slacken.
Slackening of the traction ropes 1° might result in a dangerous situation, if the gripped
counterweight 5 suddenly detaches and, owing to the slackening of the traction ropes

5, is able to fall freely in the elevator hoistway 4.

A dangerous situation might also arise if a serviceman is on the roof of the elevator car
2 in a situation in which the counterweight 5 is in the bottom end of the elevator
hoistway 4 pressed against the end buffer 6 and the elevator car 2 is driven upwards

with the hoisting machine 3. If the traction ropes 1 do not slip in the grooves of the
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traction sheave 3A, the elevator car 2 is able to move upwards when the traction ropes
1’ slacken and the serviceman is in danger of being squashed between the elevator car

2 and the roof of the elevator hoistway 4.

Owing to the aforementioned reasons, among others, it is endeavored to design an
elevator in such a wéy that movement of the elevator car 2 and of the counterweight 5
stops when either the elevator car 2 or the counterweight 5 gets stuck in the elevator
hoistway 4. The friction between the traction ropés 1 and the grooves of the traction
sheave 3A can be dimensioned to be sufficiently low, in which case the traction ropes
1 start to slip in the grooves of the traction sheave 3A when the counterweight 5 or the
elevator car 2 grips. On the other hand, the elevator can comprise e.g. a mechanical or
microprocessor-controlled torque limiter with which the torque of the hoisting
machine 3 is limited in such a way that the hoisting machine 3 is able to form the
torque needed for slackening of the traction ropes 1. This type of solution 1is
advantageous also in those embodiments of the invention in which a belt is used as a
traction rope 1 instead of separate parallel metal ropes, in which belt metal or fiber
pulling strands have been fitted inside an elastomer matrix. The solution is
advantageous also in those embodiments of the invention in which the traction rope 1
has been implemented with a toothed belt, which travels in grooves, shaped according
to the toothed belt, on the traction sheave 3A and, that being the case. is not able to

slip on the traction sheave 3A.

The friction between the traction ropes 1 and the grooves of the traction sheave 3A can
increase during operation of the elevator e.g. as a consequence of damage to the
traction rope/ropes 1 and/or the traction sheave 3A. The magnitude of the friction can
also be affected with the selection of the lubricant of the traction ropes 1. A defect or
malfunction of the toque limiter, on the other hand, can cause the maximum torque of
the hoisting machine to increase to be too large, causing the aforementioned risk of

slackening of the traction ropes 1.

For the aforementioned reasons, among others, the elevator system of Fig. la is
provided with a monitoring apparatus 13, which is configured to monitor the risk of

slackening of the traction ropes 1 of the elevator. A program code is added to the
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software of the frequency converter 12 and of the elevator control unit 11, which code

the microprocessors of the frequency converter 12 and of the elevator control unit 11

implement. According to the program code, the frequency converter 12 and elevator

control unit 11 work together as a monitoring apparatus 13, which implements the

monitoring program presented as a flow chart in Fig. 3.

Before activation of the monitoring program, the elevator car 2 is driven beforehand to
the topmost floor. A serviceman separates the elevator calls that are given with call-
giving devices and are served by the elevator car 2 by entering a separation command
from the manual user interface 10 of the elevator control unit, and also ensures that the

elevator car 2 is empty and that the doors of the elevator car 2 are closed.

After this the serviceman enters a testing command from the manual user interface 10
of the elevator control unit, which command activates the monitoring program

presented in the flow chart of Fi‘g.v 3.

According to Fig. 3, in phase 15A the elevator control unit 11 receives a testing

command from the manual user interface 10, which command starts the monitoring

program.

After this, in phase 15B, the elevator control unit 11 checks on the basis of the

positioning signal being received from the reader 9 that the elevator car 2 is at the

topmost floor.

If the elevator car 2 is not at the topmost floor, the elevator control unit 11 moves to

pHase 15C and interrupts the testing program.

If the elevator car 2 is at the topmost floor, execution of the program moves (o phase
15D, in which the elevator control unit 11 starts a run towards the top end of the
elevator hoistway 4 at a low speed, most preferably approx. 0.05 m/s, by sending a run
command to the frequency converter 12. An end limit identifier 7 readable with a
reader 9 is disposed in the elevator hoistway above the topmost floor, which identifier
bounds the top limit of permitted movement of the elevator car 4 during normal

operation of the elevator. The reader 9 detects the end limit identifier 7 when the
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elevator car 2 has moved approx. 10 — 30 centimeters from the topmost stopping floor
towards the top end of the elevator hoistway 4. During normal operation of the
elevator the elevator control unit 11 interrupts a run with the elevator when it receives
from the reader 9 information about an arrival at the end limit identifier; during
execution of the monitoring program the elevator control unit 11 ailows, however, a
run to continue past the end limit identifier 7 and onwards towards the top end of the
elevator hoistway 4. When driving the elevator car 2 upwards the elevator control unit
11 continuously receives a positioning signal of the elevator car 2 from the reader 9. In
this embodiment of the invention an elongated marking piece 17 is fitted in connection
with the top end of the elevator hoistway 2, by reading which the reader 9 determines
the vertical location of the elevator car 2 in the proximity of the top end of the elevator
hoistway 4. In some other embodiments the location of the elevator car is measured
with an encoder, which engages with the rotating movement of the rope pulley of the
overspeed governor of the elevator. In some other embodiments the location of the
elevator car is measured with a wireless distance meter, which measures the distance

of the elevator car 2 from the top end of the elevator hoistway 4.

When driving the elevator car 2 upwards, the frequency converter 12 continuously
checks the drive torque of the hoisting machine 3. Fig. 1b presents the aforementioned
drive torque T as a function of the location s of the elevator car. The frequency
converter 12 compares the drive torque to the predefined graph for drive torque in the
memory of the frequency converter 12. When the elevator car 2 is located at the point
R; the frequency converter 12 registers the change T, in the drive torque T
corresponding to the graph for drive torque recorded in memory, in which case the

testing program moves to phase 15E.

The detected change T in drive torque means that the counterweight 5 has arrived on
the end buffer 6 of the elevator hoistway and is starting to press against the end buffer
6. The frequency converter 12 sends information about the aforementioned change T,
in drive torque to the elevator control unit 11, which registers the point R;, where the
aforementioned change T, was detected, as a reference point for the location of the

elevator car, and the monitoring program moves to phase 15F.
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After this, in phase 15F of the monitoring program, the elevator control unit 11 starts
to measure, by means of the positioning signal being received from the reader 9, the
distance As that the elevator car 2 travels onwards from the reference point Ry of the
location. The elevator control unit 11 compares the distance As traveled to the
threshold value K recorded in the memory of the elevator control unit 11. If the
elevator car 2 stops before the distance As traveled by the elevator car exceeds the
threshold value K, execution of the monitoring program moves to phase 15H. In phase
15H the elevator control unit 11 records in memory information that the elevator
system is operating normally. The elevator control unit 11 also records in memory the
distance As traveled by the elevator car 2 and sends the reading recorded in memory
via a remote connection to a service center for elevators, where it can be utilized in the
condition monitoring of the elevator, e.g. in such a way that if the trend of the
distances As traveled from the reference point R; by the elevator car 2 starts to
approach the threshold value K, a serviceman of the elevator can be instructed, already
in advance, to perform the changes needed so that the value As of the distance traveled

remains within the permitted limits.

If the distance As traveled by the elevator car 2 exceeds the threshold value K before
the elevator car 2 stops, the elevator control unit 11 moves to phase 15G and records
information about the detected risk of slackening of the traction ropes 1. The elevator
control unit 11 also forms a signal indicating a risk of slackening of the traction ropes
1, which signal is also presented on the display of the manual user interface 10 of the
elevator control unit 11. In addition, the elevator control unit 11 sends information
about the risk of slackening of the traction ropes 1 via a remote connection — such as a

GSM connection or an Internet connection — to the service center for the elevators.

If the distance As traveled by the elevator car 2 exceeds the threshold value K or if the
elevator car 2 stops, execution of the monitoring program moves in any case on to
phase 151, in which a run of the hoisting machine is stopped by disconnecting the
power supply to the permanent-magnet synchronous motor of the hoisting machine

and also by activating the machinery brake 3C.
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Stopping of the elevator car in phase 15F means that the traction ropes 1 start to slip
on the traction sheave 3A or the mechanical or microprocessor-controlled torque
limiter of the hoisting machine is functioning correctly. Consequently the prevention
mechanism for slackening of the traction rope 1 functions as it should and the risk of

slackening of the traction rope 1 is not significant.

In some embodiments, after it has detected a risk of slackening of the traction ropes 1
in phase 15G the elevator control unit 11 drives the elevator car 2 to the nearest
stopping floor, after which normal operation of the elevator is prevented. Prevention
of use the elevator during normal operation of the elevator is based on the observation
recorded in memory about the risk of slackening of the traction ropes 1. Consequently,
normal operation of the elevator is possible only after a serviceman has visited and

reset the aforementioned observation from the manual user interface 10 of the elevator

control unit.

The threshold value K for the distance As traveled by the elevator car 2 is determined
on the basis of the nominal compression of the end buffer 6 in such a way that the
magnitude of the threshold value K is the nominal compression plus a defined margin
of error. The nominal compression is determined on the basis of the rated speed of the
elevator car 2. Of course, the threshold value K could also be determined in some
other way, i.e. to be shorter or longer, but the preceding calculation method has been
observed to have achieved a sufficiently large value for the threshold value K to
prevent erroneous monitoring notifications and, on the other hand, a sufficiently small
value to prevent an unnecessarily large amount of slipping of the traction sheave or, on
the other hand, an unnecessarily large amount of slackening of the traction ropes 1 in

connection with monitoring.

In the preceding description, the program for monitoring for the risk of slackening of
the traction rope 1 was implemented with additions made to the software of the
elevator control unit 11 and the frequency converter 12. There could, however, be a
completely separate device 13 in the elevator system for performing the monitoring.
On the other hand, the monitoring program could also be implemented just, or mostly,

with additions to the software of the frequency converter 12.
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The invention is described above by the aid of a few examples of its embodiment. It is
obvious to the person skilled in the art that the invention is not only limited to the
embodiments described above, but that many other applications are possible within the

scope of the inventive concept defined by the claims.
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Claims

1. Method for monitoring the safety of a counterweighted elevator,

characterized in that:

- the elevator car (2) is driven with the hoisting machine (3) towards the top

5 end of the elevator hoistway (4)

- contact between the counterweight (5) and the end buffer (6) of the

elevator hoistway 1s determined

- areference point (R;) for the location of the elevator car (2) is registered
when detecting contact between the counterweight (5) and the end buffer

10 ' (6)

- the distance (As) that the elevator car travels onwards from the

aforementioned reference point (R,) of the location is measured

- if the distance (As) traveled by the elevator car (2) onwards from the
aforementioned reference point. (R;) exceeds a threshold value (K), a

15 signal indicating a risk of slackening of the traction rope (1) is formed.
2. Method according to claim 1,characterized in that:
- the drive torque (T) of the hoisting machine (3) is checked

- contact between the counterweight (§) and the end buffer (6) of the
elevator hoistway is registered when a required change (T)) is detected in

20 the drive torque of the hoisting machine (3).
3. Method according to claim l or2,characterized in that:
- the movement of the elevator car (2) is measured

- if the elevator car (2) stops, the distance (As) traveled by the elevator car

onwards from the reference point (R,) is recorded in memory.
25 4. Method according to any of the preceding claims, characterized in that:

- if the distance (As) traveled by the elevator car onwards from the

reference point (R;) exceeds the aforementioned threshold value (K) or if
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the elevator car (2) stops, the run is stopped with the hoisting machine
3.
5. Method according to any of the preceding claims,characterized in that:

- the extreme limit switch (7) indicating the extreme limit of permitted
5 , movement of the elevator car (2) in the top end of the elevator hoistway

is bypassed.
6. Method according to any of the preceding claims, characterized in that:

- acommand is entered from a manual user interface (10) for starting the

method according to any of claims 1 - 5.
10 7. Aﬁéngement for monitoring the safety of an elevator, comprising: |
an elevator car 2;
a counterweight (5);
a hoisting machine (3);

a traction rope (1) traveling via the traction sheave (3A) of the hoisting machine,
15  which traction rope is arranged to pull the elevator car (2) and the counterweight (5)

with the driver torque (T) produced by the hoisting machine (3);

a drive device (12) of the hoisting machine, which drive device is arranged to
drive the elevator car (2) by s'upplying electric power to the electric motor in the
hoisting machine (3);

20 a measuring device (9) fitted in connection with the elevator car (2) for measuring

the distance (As) traveled by the elevator car (2);

characterized in that the arrangement comprises a monitoring apparatus (13)
connected to the drive device (12) of the hoisting machine and also to the

aforementioned measuring device (9), which monitoring apparatus is configured

25 - to start a run of the elevator car (2) towards the top end of the elevator

hoistway (4),
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- to determine contact between the counterweight (5) and the end buffer (6)
of the elevator hoistway,

- to register a reference point (R;) for the location of the elevator car (2)
when detecting contact between the counterweight (5) and the end buffer
(6),

- to measure the distance (As) that the elevator car travels onwards from the

aforementioned reference point (R;) for the location, and

- to form a signal indicating a risk of slackening of the traction rope (1), if
the distance traveled by the elevator car (2) onwards from the

aforementioned reference point (R;) exceeds the threshold value (K).

8. Arrangement according to claim 7, characterized in that the monitoring

apparatus (13) is configured
- to check the drive torque (T) of the hoisting machine (3), and

- to register a reference point (R;) of the location of the elevator car when
it detects a required change (T;) in the drive torque of the hoisting

machine.

9. Arrangement according to claim 7 or 8, characterized in that the monitoring

apparatus (13) is configured
- to measure the movement of the elevator car (2), and

- when the elevator car (2) stops, to record in memory the distance (As)

traveled by the elevator car onwards from the reference point (Ry).

10. Arrangement according to any of claims 7 — 9, characterized in that the
monitoring apparatus (13) is configured to stop a run with the hoisting machine (3) if
the distance (As) traveled by the elevator car (2) onwards from the reference point (R;)

exceeds the aforementioned threshold value (K) or if the elevator car (2) stops.

11. Arrangement according to any of claims 7 — 10, characterized in that the

monitoring apparatus (13) is configured to bypass the final limit switch (7) indicating
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the extreme limit of permitted movement of the elevator car in the top end of the

elevator hoistway.

12. Arrangement according to any of claims 7 — 11, characterized in that the
arrangement comprises a manual user interface (10) for activating the testing function

monitoring the risk of slackening of the traction rope (1).
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