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(57) Abrégée/Abstract:
An elevator system (40) comprises a suspension means (1) that includes a plurality of tension members (5) In a common jacket (6).
The tension members of the suspension means are electrically interconnected in an electric circuit which comprises a
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(57) Abrege(suite)/Abstract(continued):
current or voltage source (12) and a measuring device (13). The measuring device (13) Is positioned between a first group of
tension members and a second group of tension members.
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(57) Abstract: An elevator system (40) comprises a suspension means (1) that includes a plurality of tension members (5) n a
common jacket (6). The tension members (5) of the suspension means (1) are electrically interconnected in an electric circuit which
comprises a current or voltage source (12) and a measuring device (13). The measuring device (13) 1s positioned between a first
group of tension members and a second g

(57) Zusammenfassung: Eine Aufzugsanlage (40) umiasst ein Tragmittel (1),

[Fortsetzung auf der nachsten Seite/
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wobel das Tragmittel (1) mehrere Zugtrager (5) in einem gemeinsamen Mantel (6) umifasst. Dabel sind die Zugtrager (5) des
Tragmittels (1) m einem Stromkreis elektrisch miteinander verschaltet, und dieser Stromkreis umfasst eine Strom- oder

Spannungsquelle (12) und eine Messeinrichtung (13). Die Messeinrichtung (13) 1st zwischen einer ersten Gruppe von Zugtragem
und emer zweiten Gruppe von Zugtragern angeordnet.
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Elevator system

The present invention relates to a device and a method for monitoring at least one

suspension means in an elevator system.

For elevator systems, steel cables have traditionally been used as suspension
means for carrying and/or driving an elevator cab. According to a further
development of such steel cables, belt-like suspension means are used that have
tension members and a sheathing arranged around the tension members. However,
such belt-like suspension means cannot be monitored in the traditional manner
because the tension members, which determine the breaking load of the
suspension means, are not visible through the sheathing.

To monitor such tension members in belt-like suspension means, a test current can
be applied to the tension members. In the circuit configured in this way, a current
flow or a current strength, a voltage, an electrical resistance or an electrical
conductivity is measured. It is possible to draw a conclusion about the intactness
of the tension members of the suspension means based on a quantity measured n

this way.

Publication DE 3934654 A1 discloses such a device or such a method for the
determination of a state of the tension members of a belt-like suspension means.
Using a circuit in which all tension members of the suspension means are
connected in series, it can be easily determined whether at least one of the tension

members 1s broken or not.

Although one such monitoring method described in the prior art is reliable in the
monitoring of breakages of tension members, no other damage to the suspension

means can be determined with it.

It is therefore an object of the present invention to provide a device and a method

for monitoring a suspension means in an elevator system that permit a reliable
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conclusion about various damage to the suspension means. Moreover, the device
or the method is to be robust with respect to disruptive influences.

To achieve this object, an elevator system having a suspension means 1s first
proposed, wherein the suspension means comprise a plurality of electrically
conductive tension members arranged parallel to and next to each other in a
common plane, are electrically insulated from each other and are surrounded by a
common jacket. In this arrangement all tension members of the suspension means
are electrically interconnected. This circuit includes a current or voltage source
and a measuring device. The measurement device is arranged between a first
group of tension members and a second group of tension members, so that
electrical current from the current or voltage source first flows through the first
group of tension members then flows through the measuring device and finally
flows through the second group of tension members back to the current or voltage
source. The tension members of the first group of tension members and/or the
tension members of the second group of tension members in this arrangement are

connected in series.

This device has the advantage that various states of the suspension means can be
reliably detected by such an arrangement of a circuit. First, it can be determined
whether one or a plurality of tension members of the suspension means are
broken. The measuring device in this arrangement can determine 1n a simple way

whether current is essentially flowing through the circuit or essentially no current

1s flowing through the circuit.

In an advantageous embodiment, each tension member of the first group is

directly adjacent only to tension members of the second group and each tension

member of the second group is directly adjacent only to tension members of the

first group.

By interconnection of the tension members in a first group and in a second group

of tension members, wherein the measuring device is arranged between the first

group and the second group, and wherein the tension members are each assigned
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alternately to the first group and to the second group, it can further be determined
if there is an electrical contact between two adjacent tension members. If such a
contact between adjacent tension members occurs, the circuit is shortened to a
certain degree, so that a marked drop in the amperage or the voltage can be
5 detected at the measuring device in a simple way.

Using the proposed device, it is also possible to detect an electrical contact of
directly adjacent tension members if two tension members that are not directly
adjacent from different groups of tension members are electrically interconnected
via a further electrically conductive element. This can occur, for example, if the

10 jacket of the suspension means is damaged and the two tension members that are
not directly adjacent from different groups of tension members are guided over an
electrically conductive pulley, such as a deflection pulley at the counterweight, at
the damaged location. Also in this case, the circuit is shortened to a certain degree,

so that a marked drop in the amperage or the voltage can be detected at the

15 measuring device in a simple way.

Because precise values do not need to be detected in the proposed device, this
device is very robust with respect to disruptive ettects, such as temperature
fluctuations, electromagnetic radiation, movements of the suspension means and
20 the like. A change of the state in the suspension means results in a marked change
in the amperage or the voltage or the electrical resistance in the measuring device.

Thus, it only needs to be determined whether a detected value 1s above or below a

predefined limit value.

25 In an advantageous exemplary embodiment, the first group of tension members
and the second group of tension members have an equal number of tension

members.

In an advantageous exemplary embodiment, the measuring device is configured as
30 an ammeter or as a voltmeter. Depending on whether a current or a voltage source

is used, it is possible to select an ammeter or a voltmeter as the measuring device.
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In an advantageous exemplary embodiment, the current or voltage source 1s

designed for the generation of an alternating current or a direct current.

In an advantageous exemplary embodiment, the circuit further includes a line
1solation monitor. This has the advantage that another condition of the suspension
means can thereby be monitored. In the case of an exposed tension member or a
wire protruding through the jacket, a ground fault to a grounded object in the
elevator system can occur. For example, an exposed tension means or a protruding
wire can produce electrical contact with a traction sheave or a deflection pulley.
The line isolation monitor can easily determine whether such a ground fault is

present or not.

In an advantageous exemplary embodiment, two tension members are electrically
interconnected at a first end of the suspension means. Moreover, at a second end
of the suspension means two tension members are electrically connected to the
current or voltage source, two additional tension members are electrically
connected to the measuring device, and any additional tension members are
electrically interconnected in pairs. This has the advantage that the current or
voltage source and the measuring device are arranged at the same end of the
suspension means. Thus, no other equipment is connected at the respective other
end of the suspension means. This simplifies the installation of such a monitoring

system 1n an elevator system.

To achieve the object posed at the outset, a method for the monitoring of at least
one suspension means in an elevator system is further proposed, the suspension
means comprising a plurality of electrically conductive tension members arranged
parallel to and next to each other i1n a common plane that are electrically insulated
from each other and are surrounded by a common jacket. The method comprising
the steps: conduction of the test current through a first group of tension members;
conduction of the test current through the second group of tension members; and
determination of a characteristic of the test current using a measuring device, the

test current being conducted through the measuring device after it is conducted
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through the first group of tension members and before it is conducted through the

second group of tension members.

This method further provides the advantage that different states of the suspension
means can easily be determined. Thus, it can be determined with great reliability
whether a tension member is broken and whether there is an electrical contact
between two adjacent tension members. In both cases, an amperage or a voltage
on the measuring device markedly changes. Thus, it is necessary to determine
exact values using the measuring device. This makes the method more robust with
respect to disruptive influences, such as temperature fluctuations, electromagnetic

radiation, movements of the suspension means and the like.

In an advantageous exemplary embodiment, as the test current is conducted
through the first group of tension members, the tension members of this first
group are spaced apart from each other by a tension member of the second group
of tension members, and as the test current is conducted through the second group
of tension members, the tension members of this second group are spaced apart

from each other by a tension member of the first group of tension members.

In an advantageous exemplary embodiment, as the test current 1s conducted
through the first group of tension members and through the second, the tension
members of the first group of tension members and/or the tension members of the

second group of tension members are connected 1n series.

In an advantageous exemplary embodiment, the test current is conducted through

all tension members of the suspension means.

In an advantageous exemplary embodiment, for the conduction of the test current,
an alternating current or a direct current or an electric signal 1s conducted through

the tension members.
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In an advantageous exemplary embodiment, for the determination of the test

current characteristic, a voltage or an amperage or a signal property is determined.

In an advantageous exemplary embodiment, for the determination of the test
current characteristic, a determination is made as to whether the characteristic 1s

above or below a predefined rational value.

In an advantageous exemplary embodiment, the method includes the step:
checking of the circuit comprising at least the first group of tension members and
the second group of tension members for ground fault. This have the advantage
that another condition of the suspension means can thereby be determined. By
checking the circuit ground fault, it is possible to determine whether tension
members are exposed or whether wires protrude from the jacket. In these cases,
this can involve a ground fault with the grounded element of the elevator system

having the tension members.

The device disclosed here or the method disclosed here for monitoring a
suspension means in an elevator system may be used in various types of elevator
systems. Thus, for example, elevator systems with or without a shaft, with or
without a counterweight, or elevator systems having different transmission ratios
may be used. Thus, each tension member in an elevator system, which includes a
plurality of electrically conductive tension members that are surrounded by a

common insulating jacket, are monitored using the methods disclosed here or

using the device disclosed here.

The invention is explained in detail symbolically and by way of example in

reference to figures. Shown are:

Figure 1 An exemplary embodiment of an elevator system:;

Figure 2 An exemplary embodiment of a suspension means; and
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Figure 3 An exemplary embodiment of a suspension means having a

monitoring device.

The elevator system 40 depicted schematically and by way of example in figure 1
includes an elevator cab 41, a counterweight 42 and a suspension means 1, as well
as a traction sheave 43 along with associated drive motor 44. Traction sheave 43
drives suspension means 1 and thereby moves elevator cab 41 and, in mirror-
inverted motion, counterweight 42. Drive motor 44 is controlled by an elevator
control 45. Cab 41 is designed to hold people or freight and transport them
between floors of a building. Cab 41 and counterweight 42 are guided along by
guides (not depicted). In the example, cab 41 and counterweight 42 are each
suspended on support rollers 46. In this arrangement, suspension means 1 is
secured to a first suspension means mounting fixture 47 and then first guided
around support roller 46 of counterweight 42. Then, suspension means 1 1s placed
over traction sheave 43, guided around support roller 46 of cab 41 and finally
connected to a fixed point by a second suspension means mounting fixture 47.
This means that suspension means 1 runs through drive 43, 44 at a higher speed
than cab 41 or counterweight 42 corresponding to a reeving factor. In the example
the reeving factor 1s 2 to 1.

A loose end 1.1 of suspension means 1 is provided with contacting device 2 for
the temporary or permanent electrical contacting of the tension members and,
thus, for monitoring suspension means 1. In the depicted example, a contacting
device 2 of this type is arranged at both ends 1.1 of suspension means 1.
Suspension means‘ends 1.1 are no longer loaded by the tensile force in suspension
means | because this tensile force is already conducted beforehand through the
suspension means mounting fixtures 47 into the building. The contacting devices

2 are therefore arranged in an area of suspension means 1 that is not rolled over

and are outside the loaded area of suspension means 1.

In the example, contacting device 2 is connected at one end of suspension means
1.1 to a monitoring device 3. Monitoring device 3 includes a current or voltage

source and a measuring device. Moreover, monitoring device 3 is connected to
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elevator control 45. This connection can be designed, for example, as a parallel
relay or as a bus system. As a result, a signal or a measured value can be
transmitted by monitoring device 3 to elevator control 45 in order to consider the
condition of suspension means 1, as determined by monitoring device 3, in a

controller of elevator 40.

Elevator system 40 shown in figure 1 1s an example. Other reeving factors and
arrangements, such as elevator systems without a counterweight, are possible.
Contacting device 2 for contacting suspensions means 1 1s then arranged

corresponding to the placement of suspension means mounting fixtures 47.

Depicted in figure 2 1s a section of an exemplary embodiment of a suspension
means 1. Suspension means 1 includes a plurality of electrically conductive
tension members arranged parallel to and next to each other in a common plane
and surrounded by a common electrically insulated jacket. For the electrical
contacting of tension members 5, jacket 6 can, for example, be pierced or
removed, or tension members 5 can also be electrically contacted on the end face
by a contacting device 2. Furthermore, contact elements can also be attached to
tension member 5, which can then be connected in a simple manner to contacting
device 2. In this example, suspension means 1 is equipped with longitudinal ribs
on a traction side. Such longitudinal ribs improve the traction behavior of
suspension means 1 on traction sheave 43 and also facilitate a lateral guidance of
suspension means 1 on traction sheave 43. However, suspension means 1 can also
be designed differently, for example, without longitudinal ribs or with a different
number or a different arrangement of tension members 5. It 1s essential for the

invention for tension members 5 to be designed as electrically conductive.

An exemplary embodiment of a suspension means 1 1s depicted in figure 3 with
contacting devices 2 and a monitoring device 3. At a first end of suspension
means 1, the tension members are each contacted by contacting device 2 and each
two tension members 5 are electrically connected to each other. At a second end

of suspension members 1, two tension members are electrically connected to a
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voltage source 12, two further tension members 5 are connected to a measuring
device 13, and the remaining tension members 5 are each electrically connected in
patrs. Also at these two ends of the suspension 1, all tension members 5 of

suspension means 1 are electrically contacted by contacting device 2.

Voltage source 12 and measurement device 13 thus form monitoring device 3.
Various states of suspension means 1 can be detected in a simple manner via the
depicted circuit configuration of tension members 5 in a single circuit and via the
specific arrangement of measuring device 13 and voltage source 12. In particular,

an electrical contact between two adjacent tension members 5 can be detected via

this arrangement.
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Claims

1. An elevator system (40) comprising a suspension means (1), the
suspension means (1) having a plurality of electrically conductive tension
members (5) arranged parallel to and next to each other in a common plane,
electrically insulated from each other and surrounded by a common jacket (6), all
tension members (5) of the suspension means (1) being interconnected and this
circuit including a current or voltage source (12) and a measuring device (13),
characterized in that

the measuring device (13) is arranged between a first group of tension members
(5) and a second group of tension members (5), so that electrical current from the
current or voltage source (12) flows first through the first group of tension
members (5), then through the measuring device (13) and finally through the
second group of tension members (5) back to the current or voltage source (12),
and the tension members (5) of the first group of tension members (5) and/or the
tension members (5) of the second group of tension members (5) are

interconnected.

2. The elevator system according to claim 1, wherein each tension member
(5) of the first group is directly adjacent only to tension members (5) of the second
group, and wherein each tension member (5) of the second group is directly

adjacent only to tension members (5) of the first group.

3. The elevator system according to any of the preceding claims, wherein the
first group of tension members (5) and the second group of tension members (5)

include equally as many tension members (35).

4. The elevator system according to any of the preceding claims, wherein the

measuring device (13) is configured as an ammeter or as a voltmeter.
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5. The elevator system according to any of the preceding claims, wherein the
current or voltage source (12) is designed for the generation of an alternating

current or a direct current.

6. The elevator system according to any of the preceding claims, wherein the

circuit further includes a line 1solation monitor.

7. The elevator system according to any of the preceding claims, wherein two
tension members (5) are electrically interconnected at a first end of the suspension
means (1.1) and wherein two tension members (5) are electrically connected to the
current or voltage source (12) at a second end of the suspension means (1.1), two
further tension members (5) are electrically connected to the measuring device

(13) and any further tension members (5) are interconnected as pairs.

8. A method for monitoring at least one suspension means (1) in an elevator
system (40), wherein the suspension means (1) includes a plurality of electrically
conductive tension members (5) arranged parallel to and next to each other in a
common plane that are electrically insulated from each other and are surrounded
by a common jacket (6), the method having:

- Conduction of a test current through a first group of tension members (5);

- Conduction of the test current through a second group of tension members (5);
and

- Determination of a characteristic of the test current using a measuring device,
wherein the test current is conducted through the measuring device after 1t 1s
conducted through the first group of tension members (5) and betore it 1s

conducted through the second group of tension members (9).
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9. The method according to claim 8, wherein, as the test current is conducted
through the first group of tension members (5), the tension members (5) of this
first group are each spaced apart from each other by a tension member (5) of a
second group of tension members (5), and wherein, as the test current 1s
conducted through the second group of tension members (5), the tension members
(5) of this second group are each spaced apart from each other by a tension

member (5) of the first group of tension members ().

10.  The method according to either of claims 8 or 9, wherein the test current 1s
conducted through all tension members (5) of the suspension means (1).

11.

11.  The method according to any of claims 8 to 10, wherein, in the conduction
of the test current, an alternating current or a direct current or an electrical signal

is conducted through the tension members (5).

12.  The method according to any of claims 8 to 11, wherein, in the
determination of the characteristic of the test current, a voltage, an amperage, a

resistance or a signal property is determined.

13.  The method according to any of claims 8 to 12, wherein, in the
determination of the characteristic of the test current, there is a determination of

whether the characteristic is above or below a predefined threshold value.

14.  The method according to any of claims 8 to 13, the method including the
step:
- Checking of the circuit comprising at least the first group of tension members

(5) and the second group of tension members (5) for ground fault.
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