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(54) ESCALATOR AND METHOD TO DETECT EXCESS TENSION AT A HANDRAIL

(57) The invention refers toanescalator (1), compris-
ing: a support structure (2), a number of steps (3) or
pallets or a moving belt guided in a circulating manner
and forming a path (4), a first handrail (7.1) guided in a
circulating manner and being turned around by newels
(9.1, 9.2), a first tensioning device for tensioning the first
handrail (7.1), a first temperature sensor (11.1) provided
at the first handrail (7.1) for measuring the first handrail’s
(7.1) temperature, a first reference temperature sensor

(12.1) for the first temperature sensor (11.1) and a pro-
cessing unit (16) configured to receivemeasuring values
from the first temperature sensor (11.1) and the first
reference temperature sensor (12.1), wherein the pro-
cessing unit (16) is configured to compare themeasuring
values of the first temperature sensor (11.1) and the
measuring values of the first reference temperature sen-
sor (12.1).
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Description

Field of the invention

[0001] The present disclosure generally relates to es-
calators, including moving walks. In particular, the pre-
sent disclosure relates to an escalator, comprising: a
support structure, a number of steps or pallets or a
movingbelt guided in thesupport structure inacirculating
manner and formingapath, at least a first handrail guided
in a circulatingmanner and being turned around by a first
upper newel and a first lower newel respectively and at
least a first tensioning device for tensioning the first
handrail. The present disclosure further relates to a
method to detect excess tension at a handrail of such
an escalator.

Background of the invention

[0002] Escalators for transporting people and goods
are an integral part ofmodern residential and commercial
buildings. A typical escalator includes a support struc-
ture, e.g. a welded frame, and steps, pallets or a moving
belt providing a path. The steps, pallets or the belt may
therefore be connected to travel rails or at least to each
other and be deflected by two shafts at the ends of the
path.At least oneof theshaftsmaybeadrive shaft ormay
be connected to a drive shaft. The path leads upwards,
even or up; this is the termescalator is understood to also
include moving walkways.
[0003] Usually, an escalator comprises means to pro-
tect passengers from hazards, such as balustrades
against the hazard of falling off and handrails for a safe
hold.Handrails areusually guided in a circulatingmanner
parallel to the path in order that there is no relative speed
between the handrail and the components forming the
path. Therefore, handrails are made from rubber or alike
materials to be able to be deflected at the ends of the
escalator by newels. As due to the deflection the hand-
rails get bended, they are subject to wear, which in-
creases if tension in the handrail provided by the tension-
ing device is too high. At the same time, a certain tension
is needed for smooth running of the handrail. While too
low tension can easily be detected during initial adjust-
ment of the escalator, excessive tension can hardly be
detected. Therefore, often excessive tension is set acci-
dentally by technicians, which leads to short lifetime of
the handrails.

Description of the invention

[0004] In view of the before said, it is an object of the
invention to provide an escalator, in which excessive
tension in the handrail can be detected and/or prevented.
[0005] This object is solved by the features of the
independent claims. Advantageous embodiments are
indicated in the dependent claims. Where technically
possible, the features of the dependent claims may be

combinedasdesiredwith the featuresof the independent
claims and/or other dependent claims.
[0006] Inparticular, theobject is solvedbyanescalator,
comprising: a support structure, a number of steps or
pallets or a moving belt guided in the support structure in
a circulating manner and forming a path, at least a first
handrail guided in a circulating manner and being turned
around by a first upper newel and a first lower newel
respectively, at least a first tensioning device for tension-
ing the first handrail, at least a first temperature sensor
provided at the first handrail for measuring the first hand-
rail’s temperature, at least a first reference temperature
sensor for the first temperature sensor and at least one
processing unit configured to receive measuring values
from the first temperature sensor and the first reference
temperature sensor, wherein the processing unit is con-
figured to compare the measuring values of the first
temperature sensor and themeasuring values of the first
reference temperature sensor.
[0007] As faraselementsaredesignatedwith theaidof
numbering, for example "first component", "second com-
ponent" and "third component", this numbering is pro-
vided purely for differentiation in the designation and
does not represent any dependence of the elements
on one another or a compulsory sequence of the ele-
ments. This means in particular that, for example, a
deviceoramethoddoesnothave tohavea "first element"
in order to have a "second element". The device can also
comprise a "first element" and a "third element" without
necessarily having a "second element". There may also
be several units of an element of a single numbering, for
example several "first elements".
[0008] An escalator according to the present under-
standing includes apathwhich is formedby steps, pallets
or a moving belt supported by a support structure. The
steps, pallets or the belt are/is therefore connected to
travel rails or at least to each other and get/s deflected by
two shafts at the ends of the path. At least one of the
shaftsmaybeadrive shaft ormaybeconnected toadrive
shaft. The escalator’s path may be running upwards,
downwards or may also run only horizontal to form a
moving walk, which is be included within the term esca-
lator.
[0009] As far as the handrail is guided in a circulating
manner on the escalator, it is affixed to a mount moving
along a circular trajectory, e.g. partly formed by a balus-
trade of the escalator. An upper part of the trajectory is
preferably parallel to the path, such that a person on the
path reaches the handrail at the same distance along the
entire path. Furthermore, the handrail moves along the
circular trajectory at the same speed as the steps, pallets
or the belt move/s along the path in order to avoid speed
differences.
[0010] A tensioning device for the handrail may be
incorporated with one of the newels or may be separate
from the newels. In particular, the tensioning device is
formed by a wheel or another form of guide, on which the
handrail is deflected. Thewheel or the other guide can be
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offset in order to slightly extend or slightly reduce the
trajectory’s length. Thus, if the tensioning device is in-
corporated with one of the newels, this newel can e.g. be
offset.
[0011] As far as a temperature sensor is provided for
measuring one of the handrail’s temperature, the tem-
perature of the handrail is measured either directly or
indirectly, e.g. at a surface of the handrail or via the
temperature of a component in contact with the handrail,
e.g. a newel. A reference temperature sensor is provided
to measure any other temperature at or around the
escalator, which can be used to incorporate the invention
as described below. In particular, the reference tempera-
ture sensor measures an ambient temperature or the
temperature of another handrail.
[0012] A processing unit may be provided integral with
a central controller unit of the escalator or may be a
separate unit. Moreover, the person skilled in the art
understands, that means are provided to connect the
temperature sensors to the processing unit, such as
wires, and to supply the sensors with supply voltage,
such as a supply unit. In particular, the escalator com-
prises at least one gateway in connection with the pro-
cessing unit to connect the sensors to as a supply unit.
Further, the escalator may comprise a conversion unit to
interpret the sensor’s data and provide a data format to
the processing unit, which is readable for the processing
unit. Thus, the conversion unit and/or the processing unit
may be capable of acquiring data through different com-
munication protocols and processing them.
[0013] Comparing two values may comprise building
their ratio or solving/verifying a mathematical equation
including both values or more than one mathematical
equation each including one of the values. The compar-
isonmay be executed with the measuring values directly
or any suitable values derived therefrom.
[0014] The described escalator comprises the teach-
ing that by comparing the handrail’s temperature with a
reference temperature, thusbycomparing themeasuring
values of the first temperature sensor and themeasuring
values of the first reference temperature sensor, excess
tension in the handrail can be detected. With too high
tension, the flexing work and consequently the wear
occurring on the handrail increases and occurrence of
aging and cracks is promoted. Thus, the lifetime of the
handrail is decreased. However, the increased flexing
work is converted into heat and accordingly, at excessive
tension the heat input at the handrail is increased and the
temperature can be expected to be higher in comparison
to a handrail without the heat input of the additional
flexing work. This delta can be detected by the prede-
scribed escalator by comparing the measuring values of
the first temperature sensor and themeasuring values of
the first reference temperature sensor. E.g., the hand-
rail’s temperature can be compared to another handrail’s
temperature, atwhich handrail less tension is set, or to an
ambient temperature, which is the main impact on the
handrail’s temperature. If in any of the two cases an

unexpected proportion between the compared values
is determined, this can be interpreted as indication for
excess tension in the respective handrail. Thus, excess
tension can be detected and measures to reduce the
tension can be taken to prevent damage.
[0015] In one embodiment of the escalator, the first
temperature sensor is provided at the first upper newel,
wherein a second temperature sensor is provided at the
first lower newel for measuring the first handrail’s tem-
perature, wherein the processing unit is configured to
receive measuring values from the second temperature
sensor and wherein the processing unit is configured to
compare the measuring values of the second tempera-
ture sensor and the measuring values of the first refer-
ence temperature sensor. By providing the temperature
sensors at the newel, they are advantageously placed
close to the area, where flexing work and according heat
input occurs. Thus, the effect on the temperature by the
heat input is the highest in this area and is therefore
detectable most easily. Further, by providing the first
temperature sensor and the second temperature sensor,
each at one of the newels, significant comparison can be
provided for both driving directions of the escalator, as
with the driving direction the driving side of the handrail
changes and the main heat input occurs at different
newels.. Also, themeasuring values of both temperature
sensors, or more particular their individual comparison
with the reference temperature sensor, can be compared
for double checking, whether excess tension is to be
interpreted from the respective measuring value.
[0016] In a further embodiment, the escalator com-
prises: the first handrail on a first side of the path and a
secondhandrail on a secondsideof the path,wherein the
second handrail is guided in a circulating manner and is
turned around by a second upper newel and a second
lower newel respectively, a second tensioning device for
tensioning the second handrail, a third temperature sen-
sor provided at the second handrail for measuring the
seconds handrail’s temperature and a second reference
temperature sensor for the third temperature sensor,
wherein the processing unit is configured to receive
measuring values from the third temperature sensor
and the second reference temperature sensor, wherein
the processing unit is configured to compare themeasur-
ing values of the third temperature sensor and the mea-
suring values of the second reference temperature sen-
sor. Thus, within this embodiment, the before described
teaching is applied for both handrails of the escalator.
[0017] In a preferred configuration of the before said
escalator, the third temperature sensor is provided at the
second upper newel, wherein a fourth temperature sen-
sor is provided at the second lower newel for measuring
the second handrail’s temperature, wherein the proces-
sing unit is configured to receive measuring values from
the fourth temperature sensor and wherein the proces-
sing unit is configured to compare the measuring values
of the fourth temperature sensor and the measuring
values of the second reference temperature sensor.
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Thus, again the temperature sensors are provided at the
newel and therefore close to the area, where flexingwork
and according heat input occurs. Also, by providing the
third temperature sensor and the fourth temperature
sensor, eachat oneof the newels, significant comparison
can be provided for both driving directions of the esca-
lator, as with the driving direction the driving side of the
handrail changes and the main heat input occurs at
different newels. Also, the measuring values of both
temperature sensors, or more particular their individual
comparison with the reference temperature sensor, can
be compared for double checking, whether excess ten-
sion is to be interpreted from the respective measuring
value.
[0018] In a further preferred configuration of the before
said escalator, the processing unit is configured to use
the third temperature sensor or the fourth temperature
sensor as the first reference temperature sensor and/or
the first temperature sensor or the second temperature
sensor as the second reference temperature sensor. In
this embodiment, the temperature of both handrails is
compared. As at both handrails, tension is set individu-
ally, excess tension is unlikely to occur onboth handrail at
the same time and same level. Therefore, a handrail with
excess tensionwillmost likely showahigher temperature
than the other handrail. Advantageously, as both hand-
rails - beside the heat input from potential excess tension
-aresubjected to thesameheat sourcesandheat sinks in
their environment, the measuring values of the tempera-
ture sensors and the reference temperature sensor can
be compared directly to detect excess tension.
[0019] In another preferred embodiment of the esca-
lator, which may also be combined with the before said
embodiment, the first reference temperature sensor an-
d/or the second reference temperature sensor is/are
provided at the escalator for measuring an ambient tem-
perature. As the environment, in which the ambient tem-
perature is present, is themainheat sourceor heat sink of
the handrail, it can be assumed that under regular ten-
sion, thehandrails’ temperature ismostly a functionof the
ambient temperature and the time, at least in sufficient
approximation. Thus, when a change in the ambient
temperature occurs, the handrail’s temperature will fol-
low this changeaccording toacertain functionof the time,
which results from the laws of heat transfer. Most ad-
vantageously, by comparing the temperature of the ac-
cording handrail with the ambient temperature, the com-
parison is independent of further heat sources or heat
sinks, other components of the escalator may be sub-
jected to. In the case, that this embodiment is combined
with the before said embodiment, two first reference
sensors are provided, one at the other handrail and
one for measuring the ambient temperature, wherein
the measuring values of the respective temperature
sensor is compared with the values of one or both of
the first reference sensors.
[0020] In one particular configuration of the before said
embodiment of the escalator, the first reference tempera-

ture sensor and/or the second reference temperature
sensor is/are provided at a comb plate or a floor plate.
Most preferred, the first reference temperature sensor
and/or the second reference temperature sensor is/are
providedat a central positionat thecombplateor the floor
plate. At this position, the reference temperature sensor
is placed most remote from other components of the
escalator and therefore the ambient temperature can
be measured free from interference of the other compo-
nent’s temperature. Further, at the comb plat or floor plat,
sufficient installation space is provided.
[0021] In another configuration of the before said em-
bodiment of the escalator, the first reference temperature
sensor and thesecond reference temperature sensor are
provided as a single sensor. As ambient temperature is
the same for both handrails and at both ends of the
escalator, a single reference temperature sensor is suffi-
cient to supply referencemeasuring values regarding the
environment. Alternatively, two reference sensors may
be provided, wherein both sensors’ measuring values
may be used for each comparison in order to archive
redundancy.
[0022] In a preferred embodiment of the escalator, the
processing unit is configured to record received measur-
ing values. In particular, when comparing measuring
valuesof the temperature sensorswithmeasuring values
of reference temperaturesensorsmeasuring theambient
temperature, thecomparisondependson thevaluesover
time. Thus, by recording measuring values, their devel-
opment over time can be compared in order to detect
excess tension.
[0023] In oneembodiment of the escalator, at least one
temperature sensor is a contact sensor and/or at least
one temperature sensor is an infrared sensor.With these
sensors, temperature canbemeasuredpreciselywithout
damaging the handrail. The handrail’s temperature may
also be measured indirectly, e.g. at the newel or another
component in direct contact to the handrail.
[0024] In a further embodiment the escalator com-
prises: a first balustrade, wherein the first handrail is
mounted and guided on the first balustrade and/or a
second balustrade, wherein the second handrail is
mounted and guided on the second balustrade. In parti-
cular, the upper and lower newels are incorporated in the
balustrade or mounted at ends of the balustrade.
[0025] The object is further solved by a method to
detect excess tension at a handrail of an predescribed
escalator, themethod comprising the steps: receiving the
measuring values of the first temperature sensor, the
second temperature sensor, the third temperature sen-
sor and/or the fourth temperature sensor, receiving the
measuring values of the first reference temperature sen-
sor and/or the second reference temperature sensor,
comparing themeasuring values of at least one tempera-
ture sensor and it’s assigned reference temperature
sensor and indicating excess tension in the respective
handrail in case an unexpected proportion between the
compared values is determined.
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[0026] The assigned reference temperature sensor
according to the predescribed is the first reference tem-
perature sensor for the first temperature sensor and the
second temperature sensor and the second reference
temperature sensor for the third temperature sensor and
the fourth temperature sensor. Indicating excess tension
may include a readable notice in a protocol implemented
in the processing unit, but may also include a notification
to a user, a manufacturer or a technician. It may also
include an alarm notification at the escalator, e.g. on a
display or and audio alarm.
[0027] With the before said method, excess tension in
ahandrail canbedetected inasimplemannerwith simple
means, namely with only two sensors, one temperature
sensor and one reference temperature sensor. The
method is based on the teaching, that due to excess
tension, additional heat input on the handrail occurs.
Due to the fact, that the handrail - beside the heat input
due to the excess tension - is subjected only to known/-
calculatable heat sources and heat sinks, the heat input
by excess tension can be detected. The method may
further be laid out according to the predescribed embodi-
ments of the escalator. In particular, the third temperature
sensor or the fourth temperature sensor may be used as
the first reference temperature sensor and/or the first
temperature sensor or the second temperature sensor
may be used as the second reference temperature sen-
sor, in order to compare the temperatures of two hand-
rails.Alternativelyoradditionally, one reference tempera-
ture sensor is provided to measure an ambient tempera-
ture.
[0028] According to one embodiment of themethod, at
least one out of the first temperature sensor, the second
temperaturesensor, the third temperaturesensorand the
fourth temperature sensor is used as a reference tem-
perature sensor, wherein an unexpected proportion is
determined in that the measured values of the first hand-
rail and the second handrail deviate from each other
beyond a threshold. This is, as the handrails have the
same environment and - beside potential excess tension
-aresubjected to thesameheat sourcesandheat sinks, it
is to be expected that the handrails have the same
temperature or at least that an offset between their tem-
peratures is small andconstant. Therefore,measuringan
offset beyond an according threshold indicates exces-
sive tension on the one of the handrails having the higher
temperature.
[0029] According to another embodiment, the method
further comprises the step: recording the measuring
values of at least one temperature sensor and it’s as-
signed reference temperature sensor over at least a first
time period. By recording the measuring values, he time
may be considered in the comparison as a variable. In
particular, anunexpectedproportion is determined,when
the recorded measuring values of the temperature sen-
sor deviate from a predetermined function having the
measuring values of the assigned reference temperature
sensor and the time as variables. In particular, with the

reference temperature sensormeasuring the/anambient
temperature, the handrail temperature can be expected
to follow the ambient temperature time-delayed and
therefore time should be considered in the comparison.

Brief description of the figures

[0030] In the following, the invention is explained in
more detail with reference to the accompanying figures
using preferred examples of embodiments. The formula-
tion figure is abbreviated in the drawings as Fig.

Fig. 1a is a perspective view of an escalator accord-
ing to on embodiment of the invention, where-
in details are illustrated schematically;

Fig. 1b is a detail view of the end of an escalator ac-
cording to fig. 1a and an newel which is pro-
vided at this end for guiding the handrail;

Fig. 1c is a detail view of a floor plate of an escalator
according to fig. 1a;

Fig. 2 is a schematic illustration of sensors, a supply
unit, a conversion unit and a processing unit
of an escalator according to figs. 1a‑1c; and

Fig. 3 is a schematic illustration of a method accord-
ing to an aspect of the invention.

Detailed description of the embodiments

[0031] The described embodiments are merely exam-
ples that can be modified and/or supplemented in a
variety ofwayswithin the scopeof the claims.Any feature
described for a particular embodiment example may be
used independently or in combination with other features
inanyotherembodimentexample.Any featuredescribed
for anembodiment exampleof aparticular claimcategory
may also be used in a corresponding manner in an
embodiment example of another claim category.
[0032] Figure 1a shows an escalator 1 having a sup-
port structure 2 and a number of steps 3 received and
guided inacircularmanner in thesupport structure2.The
steps formapath4,which connects a lower floor plate5.1
on a first height level with an upper floor plate 5.2 on a
second height level. Further, mounted on the support
structure 2, the escalator 1 comprises a first balustrade
6.1, onwhich a first handrail 7.1 ismounted and guided in
a circular manner, and a second balustrade 6.2 on which
a second handrail 7.2 ismounted and guided in a circular
manner. Fig. 1b shows an upper end of the second
balustrade 6.2 in detail, where the second handrail 7.2
is deflected from its upper flank back into a skirt 8 of the
escalator 1. For guiding the second handrail 7.2 during
deflection, a newel 9 is mounted on the second balus-
trade 6.2, on which the second handrail 7.2 is mounted/-
guided. The newel 9 is made from metal and in direct
contact with the second handrail 7.2. At all ends of the
balustrades 6.1, 6.2, the handrails 7.1, 7.2 are mounted
and guided according to fig. 1b.
[0033] As schematically illustrated in fig. 1a, at an
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upper end of the first balustrade 6.1, thus at a first upper
newel 9.1, a first temperature sensor 11.1 is mounted for
measuring the first handrail’s 7.1 temperature in the area
of the first upper newel 9.1. Further, at a lower end of the
first balustrade 6.1, thus at a first lower newel 9.2, a
second temperature sensor 11.2 is mounted for measur-
ing the first handrail’s 7.1 temperature in the area of the
first lowernewel 9.2. In thesamemanner, at anupper end
of the second balustrade 6.2, thus at a second upper
newel 9.3, a third temperature sensor 11.3 ismounted for
measuring the second handrail’s 7.2 temperature in the
area of the second upper newel 9.3. Further, at a lower
end of the second balustrade 6.2, thus at a second lower
newel 9.4, a fourth temperature sensor 11.4 is mounted
for measuring the second handrail’s 7.2 temperature in
the area of the second lower newel 9.4. As exemplarity
and schematical illustrated in fig. 1b for the third tem-
perature sensor 11.3 and applicable for all temperature
sensors 11.1, 11.2, 11.3, 11.4, the sensor may be pro-
vided in the skirt 8 as an infrared sensor directed to the
according handrail 7.1, 7.2 or newel 9.1, 9.2, 9.3, 9.4.
Alternatively, but not illustrated in detail, the temperature
sensors 11.1, 11.2, 11.3, 11.4maybeprovided as contact
sensors in contact with the newels 9.1, 9.3, 9.2, 9.4 for
indirectmeasurement or in contactwith the handrails 7.1,
7.2 for direct measurement.
[0034] Fig. 1c illustrates the upper floor plate 5.2 of the
escalator 1 according to fig 1a, wherein the most upper
steps 3 and the skirts 8 on both sides of the steps 3 are
shown.On the upper floor plate, a reference temperature
sensor 12 is provided measuring the ambient tempera-
ture of the environment of the escalator 1. The reference
temperature sensor 12 is used a first reference tempera-
ture sensor 12.1 and as a second reference temperature
sensor 12.2 at the same time.
[0035] Fig. 2 schematical illustrates the electrics used
for the temperature sensors 11.1, 11.2, 11.3 11.4 and the
reference temperature sensor 12 in anexemplary set-up.
All of these sensors 11.1, 11.2, 11.3 11.4, 12 are con-
nected to a supply unit 13 formed as a gateway by wires
14. The supply unit 13 provides a supply voltage to the
sensors 11.1, 11.2, 11.3 11.4, 12 and receives their
signals, e.g. analog signals. The supply unit 13 is further
connected to a conversion unit 15 for converting the
signals to a data format readable for a processing unit
16, which the conversion unit 15 is connected to. Thus,
the conversion unit 15 interprets the sensor’s 11.1, 11.2,
11.3 11.4, 12 data and provide a data format to the
processing unit 16, which is readable for the processing
unit 16. In the processing unit 16, a method according to
fig. 3 may be executed. The processing unit 16 further
comprises a non-volatile storage 16.1 for recording re-
ceived values from the sensors 11.1, 11.2, 11.3 11.4, 12.
Theprocessingunit 16maybeacentral control unit of the
escalator 1.
[0036] Fig. 3 schematically illustrates a method 20 to
detect excess tension in one of the handrails 7.1, 7.2 of
theescalator 1according tofigs. 1a to1c. Inafirst step21,

the measuring values of the first temperature sensor
11.1, the second temperature sensor 11.2, the third tem-
perature sensor 11.3 and/or the fourth temperature sen-
sor 11.4 are received by the processing unit 16. In a
second step 22, the measuring values of the first refer-
ence temperature sensor 12.1 and/or the second refer-
ence temperature sensor 12.2 are received by the pro-
cessingunit 16. Ina third step23, themeasuringvaluesof
at least one temperature sensor 11.1, 11.2, 11.3, 11.4and
it’s assigned reference temperature sensor 12.1, 12.2
are recorded over at least a first time period on the non-
volatile storage 16.1. In a fourth step 24, the measuring
values of at least one temperature sensor 11.1, 11.2,
11.3, 11.4 and it’s assigned reference temperature sen-
sor 12.1, 12.2 are compared by the processing unit 16. In
a fifth step 25, excess tension in the respective handrail
7.1, 7.2 is indicated in case an unexpected proportion
between the compared values is determined.

Reference list

[0037]

1 escalator
2 support structure
3 steps
4 path
5.1 lower floor plate
5.2 upper floor plate
6.1 first balustrade
6.2 second balustrade
7.1 first handrail
7.2 second handrail
8 skirt
9 newel
9.1 first upper newel
9.2 first lower newel
9.3 second upper newel
9.4 second lower newel
11.1 first temperature sensor
11.2 second temperature sensor
11.3 third temperature sensor
11.4 fourth temperature sensor
12 reference temperature sensor
12.1 first reference temperature sensor
12.2 second reference temperature sensor
13 supply unit
14 wires
15 conversion unit
16 processing unit
16.1 non-volatile storage
20 method to detect excess tension in a handrail
21 first step of the method - receiving measuring

values of the temperature sensors
22 second step of the method - receiving measur-

ing values of the reference temperature sensors
23 third step of the method - recording the measur-

ing values over a first time period
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24 fourth step of the method - comparing the mea-
suring values

25 fifth step of the method - indicating excess ten-
sion

Claims

1. An escalator (1), comprising:

a support structure (2);
a number of steps (3) or pallets or a moving belt
guided in thesupport structure (2) inacirculating
manner and forming a path (4);
at least a first handrail (7.1) guided in a circulat-
ing manner and being turned around by a first
upper newel (9.1) and a first lower newel (9.2)
respectively;
at least a first tensioning device for tensioning
the first handrail (7.1);
at least a first temperature sensor (11.1) pro-
vided at the first handrail (7.1) for measuring the
first handrail’s (7.1) temperature;
at least a first reference temperature sensor
(12.1) for the first temperature sensor (11.1);
and
at least one processing unit (16) configured to
receivemeasuringvalues from thefirst tempera-
ture sensor (11.1) and the first reference tem-
perature sensor (12.1);
wherein the processing unit (16) is configured to
compare the measuring values of the first tem-
perature sensor (11.1) and the measuring va-
lues of the first reference temperature sensor
(12.1).

2. Escalator (1) according to claim 1,

wherein the first temperature sensor (11.1) is
provided at the first upper newel (9.1);
wherein a second temperature sensor (11.2) is
provided at the first lower newel (9.2) for mea-
suring the first handrail’s (7.1) temperature;
wherein the processing unit (16) is configured to
receive measuring values from the second tem-
perature sensor (11.2); and
wherein the processing unit (16) is configured to
compare the measuring values of the second
temperature sensor (11.2) and the measuring
values of the first reference temperature sensor
(12.1).

3. Escalator (1) according to claim 1 or 2, comprising:

the first handrail (7.1) on a first side of the path
(4) and a second handrail (7.2) on a second side
of thepath (4),wherein the secondhandrail (7.2)
is guided in a circulating manner and is turned
around by a second upper newel (9.3) and a

second lower newel (9.4) respectively;
a second tensioning device for tensioning the
second handrail (7.2);
a third temperature sensor (11.3) provided at the
secondhandrail (7.2) formeasuring theseconds
handrail’s (7.2) temperature; and
a second reference temperature sensor (12.2)
for the third temperature sensor (11.3);
wherein the processing unit (16) is configured to
receive measuring values from the third tem-
peraturesensor (11.3)and thesecond reference
temperature sensor (12.2);
wherein the processing unit (16) is configured to
compare the measuring values of the third tem-
perature sensor (11.3) and the measuring va-
lues of the second reference temperature sen-
sor (12.2).

4. Escalator (1) according to claim 3,

wherein the third temperature sensor (11.3) is
provided at the second upper newel (9.3);
wherein a fourth temperature sensor (11.4) is
provided at the second lower newel (9.4) for
measuring the second handrail’s (7.2) tempera-
ture;
wherein the processing unit (16) is configured to
receive measuring values from the fourth tem-
perature sensor (11.4); and
wherein the processing unit (16) is configured to
compare the measuring values of the fourth
temperature sensor (11.4) and the measuring
values of the second reference temperature
sensor (12.2).

5. Escalator (1) according to claim 3 or 4, wherein the
processing unit (16) is configured to use the third
temperature sensor (11.3) or the fourth temperature
sensor (11.4) as the first reference temperature sen-
sor (12.1) and/or the first temperature sensor (11. 1)
or the second temperature sensor (11.2) as the
second reference temperature sensor (12.2).

6. Escalator (1) according to any of the preceding
claims, wherein the first reference temperature sen-
sor (12.1) and/or the second reference temperature
sensor (12.2) is/are provided at the escalator (1) for
measuring an ambient temperature.

7. Escalator (1) according to claim 6, wherein the first
reference temperature sensor (12.1) and/or the sec-
ond reference temperature sensor (12.2) is/are pro-
vided at a comb plate or a floor plate (5.1, 5.2).

8. Escalator (1) according to claim 6 or 7, wherein the
first reference temperature sensor (12.1) and the
second reference temperature sensor (12.2) are
provided as a single sensor (12).
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9. Escalator (1) according to any of the preceding
claims, wherein the processing unit (16) is config-
ured to record received measuring values.

10. Escalator (1) according to any of the preceding
claims, wherein at least one temperature sensor
(11.1, 11.2, 11.3, 11.4) is a contact sensor and/or
at least one temperature sensor (11.1, 11.2, 11.3,
11.4) is an infrared sensor.

11. Escalator (1) according to any of the preceding
claims, comprising

a first balustrade (6.1), wherein the first handrail
(7.1) is mounted and guided on the first balus-
trade (6.1); and/or
a second balustrade (6.2), wherein the second
handrail (7.2) is mounted and guided on the
second balustrade (6.2).

12. Method (20) to detect excess tension at a handrail
(7.1, 7.2) of an escalator (1) according to any of the
preceding claims, the method (20) comprising the
steps:

receiving the measuring values of the first tem-
perature sensor (11.1), the second temperature
sensor (11.2), the third temperature sensor
(11.3) and/or the fourth temperature sensor
(11.4) (21);
receiving the measuring values of the first re-
ference temperature sensor (12.1) and/or the
second reference temperature sensor (12.2)
(22);
comparing the measuring values of at least one
temperature sensor (11.1, 11.2, 11.3, 11.4) and
it’s assigned reference temperature sen-
sor(12.1, 12.2) (24); and
indicating excess tension in the respective
handrail (7.1, 7.2) in case an unexpected pro-
portion between the compared values is deter-
mined (25).

13. Method (20) according to claim 12, wherein at least
one out of the first temperature sensor (11.1), the
second temperature sensor (11.2), the third tem-
perature sensor (11.3) and the fourth temperature
sensor (11.4) is used as a reference temperature
sensor (12), wherein an unexpected proportion is
determined in that the measured values of the first
handrail (7.1) and the second handrail (7.2) deviate
from each other beyond a threshold.

14. Method (20) according to claim 12 or 13, further
comprising the step:
recording the measuring values of at least one tem-
perature sensor (11.1, 11.2, 11.3, 11.4) and it’s as-
signed reference temperature sensor (12.1, 12.2)

over at least a first time period (23).

15. Method (20) according to claim 14, wherein an un-
expected proportion is determined, when the re-
corded measuring values of the temperature sensor
(11.1, 11.2, 11.3, 11.4) deviate from a predetermined
function having the measuring values of the as-
signed reference temperature sensor (12.1, 12.2)
and the time as variables.
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