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(57) A method for monitoring the suspension traction
means (10) of an elevator is disclosed, wherein the sus-
pension traction means (10) comprises several cords
(20-25), wherein the method comprises the following
steps: measuring a thickness of atleast one cord (20-25)
of the suspension traction means (10) at at least one
point of the cord (20-25); comparing the measured thick-
ness of the cord (20-25) with a first value and/or with a
second value, wherein the second value is lower than
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the first value; and generating and sending a warning
signal when the measured thickness of the cord (20-25)
at at least one point of the cord (20-25) is lower than the
first value and/or generating and sending an operation
terminating signal for terminating the operation of the el-
evator when the measured thickness of the cord (20-25)
at at least one point of the cord (20-25) is lower than the
second value.
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Description
Description

[0001] The present invention pertains to a method for
monitoring the suspension traction means of an elevator,
to a control device system for monitoring the suspension
traction means of an elevator and to an elevator system
comprising an elevator and a control device system.
[0002] Usually, elevator cabins are held and moved by
suspension traction means. Generally, the suspension
traction means have to be monitored because the safety
of the elevator/elevator system depends on the suspen-
sion traction means. In particular, the suspension traction
means or parts thereof can break which influences the
safety of the operation of the elevator/elevator system.
Normally, suspension traction means are encapsulated,
so no opticalinspection of the suspension traction means
or its parts is possible.

[0003] There may be a need for a method for monitor-
ing the suspension traction means of an elevator which
enhances the safety of the operation of the elevator.
There may be also a need for a control device system
for monitoring the suspension traction means of an ele-
vator which enhances the safety of the elevator. There
may be also a need for an elevator system with a high
safety level.

[0004] Such needs may be met with the subject-mat-
ters of the independent claims. Advantageous embodi-
ments are defined in the dependent claims and in the
following specification.

[0005] According to a first aspect of the presentinven-
tion, a method for monitoring the suspension traction
means of an elevator is proposed, wherein the suspen-
sion traction means comprises several cords, wherein
the method comprises the following steps: measuring a
thickness of at least one cord of the suspension traction
means at at least one point of the cord; comparing the
measured thickness of the cord with a first value and/or
with a second value, wherein the second value is lower
than the first value; and generating and sending a warn-
ing signal when the measured thickness of the cord at at
least one point of the cord is lower than the first value
and generating and sending an operation terminating sig-
nal for terminating the operation of the elevator when the
measured thickness of the cord at at least one point of
the cord is lower than the second value.

[0006] One advantage hereof is that deteriorations of
the cord of the suspension traction means can be detect-
ed very early and that corresponding actions can be taken
ata very early stage of deterioration, normally. By having
two values, a higher first value and a lower second value,
usually, first actions can be taken if the thickness of the
cord is lower than a first value and more severe actions
can be taken, e.g., stopping the operation of the elevator,
if the thickness of the cord is lower than a second value.
Therefore, only necessary actions depending on the de-
gree of deterioration of the cord/suspension traction
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means can be taken. Usually, this saves time and money.
Furthermore, generally, the operation of the elevator/el-
evator system is only interrupted if the safety of the op-
eration can no longer be guaranteed.

[0007] Normally, the thickness of the cord can be equal
to the diameter of the cord. Typically, the suspension
traction means is adapted for holding/suspending and
moving/driving the elevator cabin of the elevator system.
Generally, the suspension traction means can be a belt
in which the cords are embedded or a rope comprising
the cords. Typically, the cord can comprise or can consist
of several (single) wires. Normally, the thickness or di-
ameter of the cord can be measured perpendicular to the
length of the cord (which is the direction of the great-
est/largest dimension of the cord).

[0008] According to a second aspect of the present
invention, a control device system for monitoring the sus-
pension traction means of an elevator is proposed,
wherein the suspension traction means comprises sev-
eral cords, wherein the control device system comprises:
a measuring means for measuring a thickness of at least
one cord of the suspension traction means at at least one
point of the cord; a comparison means for comparing the
measured thickness of the cord with a first value and/or
with a second value, wherein the second value is lower
than the first value; and an evaluation means - for gen-
erating and sending a warning signal when the measured
thickness of the cord at at least one point of the cord is
lower than the first value and/or - for generating and send-
ing an operation terminating signal when the measured
thickness of the cord at at least one point of the cord is
lower than the second value.

[0009] One advantage thereof is that deteriorations of
the cord of the suspension traction means can be detect-
edvery early and thatcorresponding actions can be taken
at a very early stage of deterioration, normally. By this,
usually, first actions can be taken if the thickness of the
cord is lower than a first value and more severe actions
can be taken, e.g., stopping the operation of the elevator
immediately, if the thickness of the cord is lower than a
second value. Therefore, only necessary actions de-
pending on the degree of deterioration of the cord/sus-
pension traction means can be taken. Usually, this saves
time and money. Furthermore, generally, the operation
of the elevator/elevator system is only interrupted if the
safety of the operation is no longer given.

[0010] According to athird aspect of the presentinven-
tion, an elevator system comprising an elevator and a
control device system as described above is proposed.
[0011] Ideas underlying embodiments of the present
invention may be interpreted as being based, inter alia,
on the following observations and recognitions.

[0012] A cord of a suspension traction means of an
elevator is a safety relevant part, so the state of the cord
should be determined regularly and/or monitored, in par-
ticular during operation of the elevator system without
interrupting the operation of the elevator system, so that
changes and/or deteriorations of the cord can be detect-
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ed at an early stage.

[0013] Generally, the thickness of the cord is propor-
tional to the remaining breaking force or load bearing
capacity, i.e., which force is necessary for breaking/tear-
ing the cord. Thus, normally, the thickness of the cord is
a very good indicator how much weight can be held and
carried safely by the cord and, thus, by the suspension
traction means comprising the cord.

[0014] Accordingto an embodiment, the first value and
the second value are dependent on the thickness of the
cord before a first operation of the elevator. Generally,
one advantage hereof is that the degree of deterioration
of the cord is a percentage value, e.g., 99%, 95%, 90%
of the "original" thickness of the cord, i.e., the thickness
of the cord before a first operation of the elevator. Thus,
normally, no absolute values are considered, but relative
values are considered which are most relevant for the
safety of the operation of the elevator. Generally, the
thickness of the cord can change over time, in particular
decrease over time, for example by wear and tear and/or
mechanical impacts.

[0015] According to an embodiment, the warning sig-
nal and/or operation terminating signal is sent to a control
device which controls the elevator. Normally, one advan-
tage hereof is that a control device can take necessary
steps due to the degree of deterioration of the cord. For
example, the control device can terminate the operation
of the elevator (immediately) based on the operation ter-
minating signal, i.e., move the elevator cabin to the next
possible floor, open the elevator doors and request the
passengers to exit the elevator cabin and then terminate
operation of the elevator. Also, generally, the control de-
vice can call for maintenance, in particular if a warning
signal and/or an operation terminating signal is sent to
the control device.

[0016] According to an embodiment, based on the
warning signal and/or the operation terminating signal an
optical and/or acoustic warning indication is given to per-
sons inside an elevator cabin of the elevator, wherein the
elevator cabin is held by the suspension traction means.
Generally, one advantage hereof is that the persons us-
ing the elevator/inside the elevator cabin are informed
about the deterioration of the cord. Thus, the persons
can leave the elevator cabin of the elevator as soon as
adeterioration of a cord of the suspension traction means
is detected. This enhances the safety of the operation of
the elevator system.

[0017] According to an embodiment, the thickness of
the cord is measured at several different points of the
cord. Generally, this enhances the safety of the operation
of the elevator even further, because damages of the
cord are more likely to be detected.

[0018] According to an embodiment, the thickness of
the cord is measured via electromagnetic waves. Gen-
erally, this allows for monitoring the thickness of a cord
evenifthe cordis encapsulatedin the suspension traction
means and no optical inspection is possible. Thus, cords
of suspension traction means which encapsulate the cord
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or cords can be monitored technically easily. Typically,
the electromagnetic waves can comprise or be a voltage
signal and/or a current signal.

[0019] According to an embodiment, the thickness of
the cord is measured via radar, waves in the Terahertz
range, X-rays, ultrasonic waves, by measuring an induct-
ance of the cord and/or by measuring a change in induct-
ance of the cord. Generally, one advantage hereofis that
the thickness of the cord can be measured non-destruc-
tively and technically easily.

[0020] According to an embodiment, the thickness of
the cord at at least one point of the cord is measured in
afirst direction and the thickness of the cord is measured
at the at least one point in a second direction, wherein
the second direction is essentially perpendicular to the
first direction. Generally, one advantage hereof is that
constrictions can be detected even if the constriction is
along the first direction. By looking at the cord/measuring
the thickness of the cord in two directions which have an
angle of about 90° to each other, constrictions/damages
of the cord in any direction can be detected technically
easily.

[0021] According to an embodiment, the suspension
traction means comprises several cords embedded in a
belt. Generally, one advantage hereof is that the method
can be also used for suspension traction means com-
prising several cords which are embedded in a belt. Typ-
ically, cords embedded in a belt cannot be inspected op-
tically.

[0022] According to an embodiment, the suspension
traction means comprises a rope comprising the several
cords. Generally, by this, the method can be also used
for systems comprising a rope wherein the rope compris-
es the several cords.

[0023] According to an embodiment, the measuring
means comprises - a first sender for sending electromag-
netic waves and/or ultrasonic waves through the at least
one cord, - afirstreceiver for receiving transmitted and/or
reflected electromagnetic waves and/or transmitted
and/or reflected ultrasonic waves from the first sender;
and - a determination device for determining the thick-
ness of the at least one cord at the at least one point of
the cord based on the received transmitted and/or re-
flected electromagnetic and/or ultrasonic waves. Gener-
ally, by this, the thickness of the cord or the cords can
be measured technically easily. Furthermore, the control
device system is low-priced.

[0024] According to an embodiment, the electromag-
netic waves are waves in the Terahertz range, X-rays
and/or electromagnetic waves through the length of the
cord. Generally, one advantage hereof is that the thick-
ness of the cord can be measured non-destructively and
technically easily.

[0025] According to an embodiment, the control device
system further comprises a second sender for sending
electromagnetic waves and/or ultrasonic waves through
the at least one cord and a second receiver for receiving
transmitted and/or reflected electromagnetic waves
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and/or transmitted and/or reflected ultrasonic waves from
the second sender, wherein the first sender sends the
electromagnetic waves and/or ultrasonic waves through
the at least one cord in a first direction and the second
sender sends the electromagnetic waves and/or ultra-
sonic waves through the at least one cord in a second
direction, wherein the second direction is essentially per-
pendicular to the firstdirection. Generally, one advantage
hereof is that constrictions can be detected even if the
constriction is along the first direction. By looking at the
cord/by measuring the thickness of the cord in two direc-
tions which have an angle of about 90° to each other,
constrictions/damages of the cord in any direction can
be detected technically easily.

[0026] In the following, advantageous embodiments of
the invention will be described with reference to the en-
closed drawing. However, neither the drawing nor the
description shall be interpreted as limiting the invention.

Fig. 1 shows a perspective view of a belt comprising
embedded cords;

Fig. 2 shows adetailed perspective view of one of the
cords of the belt of Fig. 1; and

Fig. 3 shows a schematic view of an embodiment of
a control device system according to the
present invention.

[0027] Thefigures are only schematic and not to scale.

Same reference signs refer to same or similar features.
[0028] Fig. 1 shows a perspective view of the belt com-
prising embedded cords 20-25. Fig. 2 shows a detailed
view of one of the cords 20-25 of the belt of Fig. 1. Fig.
3 shows a schematic view of an embodiment of a control
device system 50 according to the present invention.
[0029] In Fig. 1, the suspension traction means 10 is
a belt. The suspension traction means 10 is adapted for
holding/suspending and moving an elevator cabin of an
elevator/elevator system. The belt comprises a materi-
al/cover 15 in which the cords 20-25 are embedded. The
material can comprise or be polyurethane or another syn-
thetic or natural material. The belt comprises a plurality
of cords 20-25 which are spaced apart from each other
equidistantly. The cords 20-25 can be of a similar or equal
built. The material in which the cords 20-25 are embed-
dedis normally not translucent, so the cords 20-25 cannot
be inspected optically from the outside. In Fig. 1, there
are six cords 20-25 in the belt. The number of cords 20-25
in the belt/suspension traction means 10 can be higher,
e.g., seven, eight, nine, or more than ten.

[0030] Each cord 20-25 comprises several strands
30-36. In particular, the cord 20-25 can consist of several
strands 30-36, as shown in Fig. 2. The cord 20-25 con-
sists of seven strands 30-36, wherein one strand 36 is in
the middle and the six other strands 30-35 are evenly
distributed in a circle around the center strand 36.
[0031] The six strands 30-35 around the center strand
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36 are wrapped/wound, i.e., the position of the six strands
30-35 in relation to the center strand 36 change along
the length of the cord 20-25. The length of the cords 20-25
runs in Fig. 2 essentially from left to right.

[0032] At one point of the cord 20-25, the cord 20-25
has a narrowing 40/constriction. Here, the thickness or
diameter of the cord 20-25 (measured perpendicularly to
the length of the cord 20-25 which is running from left to
right essentially in Fig. 2) is smaller than the "normal"
diameter/thickness of the cord 20-25 which is present at
every other point of the cord 20-25. The thickness of the
cord 20-25 along the length of the cord 20-25 stays the
same except for the constriction/narrowing 40.

[0033] Here, at the narrowing 40, the cord 20-25 has
been damaged. This means that at least one of the
strands 30-36 has been damaged and, thus, the thick-
ness of the cord 20-25 is smaller than the original thick-
ness, i.e., the thickness of the cord 20-25 before a first
operation of the elevator, and "normal" thickness/diam-
eter of the cord 20-25.

[0034] Itisalso possible that the cord 20-25 has a larg-
er thickness/diameter at this point instead of a constric-
tion/narrowing 40. Relevant is that the diameter of the
cord 20-25 is different from the normal/original diameter
of the cord 20-25.

[0035] The damage could have been done mechani-
cally, e.g., by a collision/encounter of a mechanical/me-
tallic element and the cord 20-25. Also, it is possible that
one or more of the strands 30-36 have been torn/ripped
and, thus, no longer run along the whole length of the
cord 20-25.

[0036] The thickness or diameter of the cord 20-25 is
measured by a measuring means 75. The measuring
means 75 can comprise a first sender 60, a first receiver
65 and a determination device 70 for determining the
thickness of the cord 20-25.

[0037] The thickness of the cord 20-25 can be meas-
ured at at least one point of the cord 20-25. The at least
one point of the cord 20-25 is a small area along the
length of the cord 20-25. Also, it is possible that the thick-
ness of the cord 20-25 is measured at more than one
point, e.g., two points, three points, etc.

[0038] The first sender 60 can send electromagnetic
waves through the cord 20-25. Afirstreceiver 65 receives
the transmitted and/or reflected electromagnetic waves.
Therefore, if the first receiver 65 shall receive the trans-
mitted electromagnetic waves, the first receiver 65 has
to be on the other side of the first sender 60 in relation
to the cord 20-25. If the reflected electromagnetic waves
shall be received by the first receiver 65, the first receiver
65 has to be on the same side of the cord 20-25 as the
first sender 60. The determination device 70 can be a
computer with software. The determination device 70 re-
ceives the received data and calculates the thickness of
the cord 20-25.

[0039] The electromagnetic waves can comprise or be
X-rays (also called Roentgen waves/radiation), waves in
the terahertz range, radar waves, ultrasonic waves, etc.
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The Terahertz range can be between ca. 1 * 1012 Hz and
ca.1*1015 Hz.

[0040] Alsoitis possible that an inductance of the cord
20-25 or a change of the inductance of the cord 20-25 is
measured. For this, a first sender 60 of the electromag-
netic waves is at afirst end of the length of the cord 20-25,
while the first receiver 65 is at the same first end of the
cord 20-25 or at the opposite end (second end) of the
cord 20-25. The electromagnetic waves can be a voltage
and/or a current. By sending an electromagnetic wave
or a current through the length of the cord 20-25, the
inductance of the cord 20-25 can be measured. The
transmitted signal of the electromagnetic wave through
the length of the cord 20-25 and/or the reflected signal
of the electromagnetic wave through the length of the
cord 20-25 can be detected.

[0041] If the original conductance, i.e., the conduct-
ance of the cord 20-25 before a first operation of the
elevator, is known or has been measured, a change of
the inductance, or a change of inductance over time, can
be determined. From this, the thickness of the cord 20-25
can be determined.

[0042] Also, itis possible that the inductance of a part
of the cord 20-25 is measured. Thus, different sections
of the cord 20-25 can be measured one after the other.
This way, changes of the inductance of the cord 20-25
can be localized technically easily.

[0043] It is possible that the first sender 60 and/or the
first receiver 65 are movable along the length of the cord
20-25 oralong the length of the belt. By this, the thickness
of the cord 20-25 at different points of the cord 20-25/at
every point of the cord 20-25 can be determined. The
first sender 60 and the first receiver 65 move along the
length of the cord 20-25 while measuring the thickness
of the cord 20-25 at several points.

[0044] Also, itis possible thatthe first sender 60 and/or
the first receiver 65 and/or the second sender and/or sec-
ondreceiver are moved around the cord 20-25. They can
be moved around the core in a full circle or only part of
acircle, e.g., 180° or 90°. The movement can be around
the length of the cord 20-25 which runs essentially from
the lower left to the upper right in Fig. 2. The relative
positions between the sender and receiver, respectively,
can stay the same or can be changed during the move-
ment around the cord 20-25.

[0045] Ifthe strands 30-36inthe cord 20-25 are wound,
in particular several strands 30-36 are wound around a
center strand 30-36, the sender(s) and/or receiver(s) can
"follow" one strand 30-36, i.e., they are moved around
the cord 20-25 the same way the orientation/direction of
the strand 30-36 changes. This way, more details of the
cord 20-25 can be inspected and examined. The thick-
ness of the cord 20-25 can be measured while the strand
30-36 is always in the same orientation relative to the
sender(s) and/or receiver(s).

[0046] During the moving of the sender(s) and/or re-
ceiver(s) measurements can be taken in set time inter-
vals. E.g., every second a measurement is made while
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the sender(s) and/or receiver(s) move continuously
along the length of the cord 20-25. Also, it is possible that
the sender(s) and/or receiver(s) stop after moving a set
distance, a measurement is taken, then the sender(s)
and/or receiver(s) move the set distance again, a new
measurement is taken, then the sender(s) and/or receiv-
er(s) move the set distance again, a new measurement
is taken and so on.

[0047] Moving the sender(s) and/or receiver(s) along
the length of the cord 20-25 and around the cord 20-25
can be combined.

[0048] After the thickness of the cord 20-25 at at least
one point is determined, a comparison means 80, for
example a CPU/a computer, compares the measured
thickness of the cord 20-25 with the preset first value
and/or with the preset second value. The second value
is lower than the first value. The first and/or second value
can be absolute values, i.e. given in centimeters or mil-
limeters. Alternatively, the first and second value can de-
pend on the original thickness of the cord 20-25, i.e., the
thickness of the cord before a first operation of the ele-
vator. Thus, the first and/or second value can be given
as percentages, for example as percentages of the orig-
inal thickness of the cord 20-25. E.g., 90% of 10 mm, i.e.,
9 mm. Alternatively, the percentage value can be given
in relation to the measured/determined thickness of the
cord 20-25 at other points of the cord 20-25 than the
currently measured point of the cord 20-25.

[0049] Ifthe thickness of the cord 20-25 at at least one
point of the cord 20-25 or at least one area of the cord
20-25 is lower than the first value, a warning signal is
generated and sent.

[0050] The first value can be a thickness (of a cord
20-25) at which the safety of holding and transporting the
elevator cabin is not endangered. Nevertheless, if the
thickness of the cord 20-25 (at one point or at several
points of the cord 20-25) is lower than the first value, the
suspension traction means 10 should be checked by
maintenance/service personnel. The checking could be
done in great detail to determine the kind of damage of
the cord 20-25 and degree of damage to the cord 20-25.
[0051] The second value can be thickness (of a cord)
at which the thickness (of a cord) is below a threshold
given by nationaland/or international and/or regional reg-
ulations and/or laws. Further damages to the suspension
traction means 10 are impending. Thus, the suspension
traction means 10 should no longer be used for holding
and transporting the elevator cabin. In this case, the sus-
pension traction means 10 should be checked and/or ex-
changed by maintenance/service personnel. The check-
ing could be done in great detail to determine the kind of
damage of the cord 20-25 and degree of damage to the
cord 20-25.

[0052] The second value can be half or quarter of the
first value. In particular, only the operation terminating
signal can be generated and sent when the measured
thickness of the cord 20-25 is lower than the second val-
ue.
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[0053] Based on the warning signal the maximum per-
mitted total weight or maximum payload of the elevator
cabin bereduced. Thus, if the thickness of the cord 20-25
(at one point or at several points of the cord 20-25) is
lower than the first value, the maximum weight to be car-
ried by the elevator cabin can be reduced. If higher
weights than the maximum payload are detected inside
the elevator cabin, a warning tone and/or audio signal
can be played and/or a visual warning signal can be dis-
played. No movement of the elevator cabin is allowed if
the weight of the persons/goods in the elevator cabin is
higher than the reduced payload. The payload can be
reduced corresponding to the degree of deterioration of
the cord 20-25 and/or changes of the thickness (in rela-
tion to the original thickness of the cord 20-25, i.e., the
thickness of the cord before a first operation of the ele-
vator). E.g., if the thickness of one of the cords 20-25 has
changed from originally 5 cm to 4.8 cm, i.e., by 4%, the
payload can be reduced by 4%.

[0054] The warning signal can be transmitted to a con-
trol unit/control device system 50/control device which
controls the elevator cabin/elevator system. The warning
signal can be also transmitted to an external mainte-
nance or service point/unit. The transmittance or sending
can be done via wire or wireless, e.g., via mobile radio
telephone service, via the Internet among others. The
warning signal can comprise the thickness of the cord
20-25 at the measured point and/or the original thickness
of the cord 20-25 (thickness of the cord 20-25 before a
first operation of the elevator) and/or the thickness of the
cord 20-25 measured at several points.

[0055] The warning signal can be used to call the main-
tenance or service to check the cord 20-25 or cords 20-25
in question. The cord 20-25 can be changed and/or the
suspension transaction means (belt) can be exchanged
if a safety risk for the elevator exists due to the constric-
tion/narrowing 40 of the cord 20-25 at at least one point.
[0056] Furthermore, the average thickness of the cord
20-25 can be determined by measuring the thickness of
the cord 20-25 at several points. If the average thickness
of the cord 20-25 has decreased, this means that a con-
striction/narrowing 40 at at least one point is present.
[0057] Ifthe measured thickness is lower than the sec-
ond value, an operation terminating signal is generated
and sent. The operation terminating signal can be adapt-
ed for terminating the operation of the elevator. Based
on the operation terminating signal, the control de-
vice/control device system 50 can move the elevator/el-
evator cabin to the next possible floor, open the elevator
doors and request the passengers to exit the elevator
cabin, e.g., via a played audio message, and then termi-
nate the operation of the elevator.

[0058] By this, the danger that the elevator/elevator
cabin cannot be held and/or moved anymore by the sus-
pension traction means 10 and the corresponding con-
sequences are minimized. The operation terminating sig-
nal can also be sent to a remote and/or in-house service
and maintenance unit/device. Also, the measured thick-
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ness of the cord at one or several points/section of the
cord(s) can be sent together with the warning signal
and/or operation terminating signal.

[0059] Also, the operation terminating signal can be
adapted for terminating the operation of the elevator im-
mediately, for example, if no passengers are inside the
elevator cabin. The movement of the elevator cabin is
stopped as soon as the operation terminating signal is
generated and sent or received at the control device of
the elevator and no further movement of the elevator cab-
in is allowed until service/maintenance has released the
operation terminating signal.

[0060] The elevator cabin can comprise an indication
display. The indication display can comprise three differ-
ently colored signals with three corresponding texts, re-
spectively. The indication display can be inside the ele-
vator cabin, wherein the signal is shown to the persons
in the elevator when a warning signal and/or operation
terminating signal has been generated and sent. Addi-
tionally or alternatively, the indication display can be at
amaintenance panel/display for persons maintaining the
elevator/elevator system.

[0061] This way, persons maintaining the elevator can
be informed about the status of the cords 20-25 of the
suspension traction means 10. The local display can be
in a service room of the elevator or can be at a (hidden)
point of the elevator cabin.

[0062] For example, the indication signal display can
comprise a first signal with the text "OK" wherein the color
is green. The second signal can be a text with "WARN-
ING" with the color orange or yellow. Furthermore, a third
signal with the text "elevator stopped DANGER" with the
color red can be shown when an operation terminating
signal is generated and sent.

[0063] The thickness of the cord 20-25 can be meas-
ured at at least one point of the cord 20-25 in a first di-
rection and also in a second direction, wherein the sec-
ond direction has a degree of essentially 90° to the first
direction. The two directions can be perpendicular to the
length of the cord 20-25. This way, constrictions along
the first direction can be also detected and measured.
When measuring in only one direction (first direction),
constrictions in this direction can be hardly detected or
cannot be detected.

[0064] The suspension traction means 10 can also be
a rope which comprises the several cords 20-25. In par-
ticular, the rope can consist of the several cords 20-25,
for example six cords 20-25 wound around a central cord
20-25.

[0065] The thickness of several cords 20-25 can be
measured. This can be done simultaneously or consec-
utively in time.

[0066] Furthermore, the average and/or median thick-
ness of the cord 20-25 can be measured/determined.
This information can be sent to the maintenance/service
unit/device.

[0067] It is also possible that a warning signal and/or
operation terminating signal is generated and sent only
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if two or more cords 20-25 of the suspension traction
means 10 have a thickness lower than the first value or
second value at at least one point of the respective cord.
Also, it is possible that a warning signal and/or operation
terminating signal is generated and sent only if two or
more cords have a reduced thickness (compared to the
original thickness/thickness of the cord 20-25 before a
first operation of the elevator), e.g., lower than the first
value or lower than the second value, at the same point
or at points which are close to each other (e.g., within ca.
10 cm or within ca. 50 cm). If two or more cords have a
thickness lower than the first value or lower than the sec-
ond value at two points, respectively, which are very far
apart from each other, e.g., more than ca. 50 cm or more
than ca. 100 cm, no warning signal or no operation ter-
minating signal is generated and sent.

[0068] Typically, if the measured thickness of the cord
20-25 (at at least one point of the cord 20-25) is lower
than the second value, only the operation terminating
signal is generated and sent.

[0069] Finally, it should be noted that the term "com-
prising" does not exclude other elements or steps and
the "a" or "an" does not exclude a plurality. Also elements
described in association with different embodiments may
be combined. It should also be noted thatreference signs
in the claims should not be construed as limiting the
scope of the claims.

List of reference numerals:

[0070]

10 suspension traction means (belt)
15 cover

20-25 cord

30-36  strand

40 narrowing

50 control device system
60 first sender

65 first receiver

70 determination device
75 measuring means

80 comparison means
Claims

1. Method for monitoring the suspension traction
means (10) of an elevator, wherein the suspension
traction means (10) comprises several cords
(20-25), wherein the method comprises the following
steps:

measuring a thickness of at least one cord
(20-25) of the suspension traction means (10)
at at least one point of the cord (20-25);

comparing the measured thickness of the cord
(20-25) with a first value and with a second val-
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ue, wherein the second value is lower than the
first value; and

generating and sending a warning signal when
the measured thickness of the cord (20-25) at
at least one point of the cord (20-25) is lower
than the first value

and

generating and sending an operation terminat-
ing signal for terminating the operation of the
elevator when the measured thickness of the
cord (20-25) at at least one point of the cord
(20-25) is lower than the second value.

Method according to claim 1, wherein

the first value and the second value are dependent
on a thickness of the cord (20-25) before a first op-
eration of the elevator.

Method according to claim 1 or 2, wherein

the warning signal and/or operation terminating sig-
nal is sent to a control device which controls the el-
evator.

Method according to one of the preceding claims,
wherein

based on the warning signal and/or the operation
terminating signal an optical and/or acoustic warning
indicationis given to persons inside an elevator cabin
of the elevator, wherein the elevator cabin is held by
the suspension traction means (10).

Method according to one of the preceding claims,
wherein

the thickness of the cord (20-25) is measured at sev-
eral different points of the cord (20-25).

Method according to one of the preceding claims,
wherein

the thickness of the cord (20-25) is measured via
electromagnetic waves.

Method according to one of the preceding claims,
wherein

the thickness of the cord (20-25) is measured via
radar, waves in the Terahertz range, X-rays, ultra-
sonic waves, by measuring an inductance of the cord
(20-25) and/or by measuring a change in inductance
of the cord (20-25).

Method according to one of the preceding claims,
wherein

the thickness of the cord (20-25) at at least one point
of the cord (20-25) is measured in a first direction
and the thickness of the cord (20-25) is measured
atthe atleastone pointinasecond direction, wherein
the second direction is essentially perpendicular to
the first direction.



10.

1.

12.

13.

13 EP 3 309 105 A1 14

Method according to one of the preceding claims,
wherein

the suspension traction means (10) comprises sev-
eral cords (20-25) embedded in a belt.

Method according to one of the preceding claims,
wherein

the suspension traction means (10) comprises a
rope comprising the several cords (20-25).

Control device system (50) for monitoring the sus-
pension traction means (10) of an elevator, wherein
the suspension traction means (10) comprises sev-
eral cords (20-25),

wherein the control device system (50) comprises:

a measuring means (75) for measuring a thick-
ness of at least one cord (20-25) of the suspen-
sion traction means (10) at at least one point of
the cord (20-25);

a comparison means (80) for comparing the
measured thickness of the cord (20-25) with a
first value and with a second value, wherein the
second value is lower than the first value; and
an evaluation means

- for generating and sending a warning sig-
nal when the measured thickness of the
cord (20-25) at at least one point of the cord
(20-25) is lower than the first value and

- for generating and sending an operation
terminating signal when the measured
thickness of the cord (20-25) at at least one
point of the cord (20-25) is lower than the
second value.

Control device system (50) according to claim 11,
wherein
the measuring means (75) comprises

- afirst sender (60) for sending electromagnetic
waves and/or ultrasonic waves through the at
least one cord (20-25),

- a first receiver (65) for receiving transmitted
and/or reflected electromagnetic waves and/or
transmitted and/or reflected ultrasonic waves
from the first sender (60); and

- a determination device (70) for determining the
thickness of the at least one cord (20-25) at the
at least one point of the cord (20-25) based on
the received transmitted and/or reflected elec-
tromagnetic and/or ultrasonic waves.

Control device system (50) according to claim 11 or
12, in particular according to claim 12, wherein

the electromagnetic waves are waves in the Tera-
hertz range, X-rays and/or electromagnetic waves
through the length of the cord (20-25).
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14.

15.

Control device system (50) according to one of the
claims 11-13, in particular according to 12-13, further
comprising

a second sender for sending electromagnetic waves
and/or ultrasonic waves through the at least one cord
(20-25) and a second receiver for receiving trans-
mitted and/or reflected electromagnetic waves
and/or transmitted and/or reflected ultrasonic waves
from the second sender,

wherein the first sender (60) sends the electromag-
netic waves and/or ultrasonic waves through the at
least one cord (20-25) in a first direction and the sec-
ond sender sends the electromagnetic waves and/or
ultrasonic waves through the at least one cord
(20-25) in a second direction, wherein the second
direction is essentially perpendicular to the first di-
rection.

Elevator system comprising an elevator and a control
device system (50) according to one of the claims
11-14.
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