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Description

[0001] The subject of the invention is a device and
method for measuring rubber matrix defects, e.g. losses,
on the edges of a belt of belt conveyors equipped with
steel cords and running onrollers. The invention makes it
possible to identify the presence of operational rubber
defects on edges of a rubber conveyor belt, regardless of
its location on the rollers and transverse displacement of
said belt with respect to a measuring system.

[0002] Conveyor belts undergo wear during operation
as a result of longitudinal loads, abrasive and impact
effects of the transported feed material, influence of
atmospheric conditions, aging of rubber, etc. Damage
to belt edges occurring during operation can be quickly
and easily repaired by local vulcanization or bonding.
Damage or defects to the belt edges, detected at the
initial stage, allows to perform their ongoing vulcanization
repairs and eliminate the likelihood of rapid damage
buildup, loss of transported material and increase the
safety of belt operation.

[0003] Damage to the belt, especially its abrasive
wear, is expressed by a change in a thickness dimension
and thanks to continuous measurement of a thickness
during operation it is possible to perform ongoing repairs
that eliminate the rapid buildup of such damage.

[0004] Devices for continuous measurement of the
thickness of a conveyor belt are known, for example,
from the Polish utility model description No. Ru 50363, or
from the European invention description No. EP
1811266, that solutions respectively have a distance
sensor cooperating with a measuring roller running di-
rectly on a surface of a conveyor belt in its lower or return
course, said surface is supported on the other side by the
base surface of the roller or a thrust sliding element. The
measuring roller is seated in a bearing in the frame of the
device on a rocker. The arm of the rocker is pivoted
perpendicularly to the surface of the belt and acts on a
measuring instrument connected to an electronic thick-
ness analyzer and recorder of results.

[0005] Also known is a solution entitled: "Device for
non-contact measurement of a condition of a conveyor

belt cover" ("Urz8dzenie do bezkontaktowego pomiaru
stanu ostony tasmy przenosnikowej") protected by pa-
tent PL 236716, the subject of which is a device for non-
contact measurement of a condition of a conveyor belt
cover, applicable for checking the technical condition of a
surface of conveyor belts, such as rubber or textile belts.
This device, for non-contact measurement of the condi-
tion of a conveyor belt cover containing a structural frame
on which at least one series of movable nozzles is lo-
cated, which nozzles are mechanically engaged to dis-
placement sensors and connected to a pneumatic sys-
tem supplied from a source of compressed medium. The
device is distinguished by the fact that each nozzle is
attached to one end of a lever which is pivotally con-
nected to the structural frame in such a way that its free
rotation in a plane parallel to a direction of measurement
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and in a plane perpendicular to a surface of the conveyor
belt under examination is ensured while the other end of
the lever is mechanically engaged to a displacement
sensor which is connected wirelessly or by means of a
signal cable to an electronic signal conditioning system,
which is connected by means of a signal cable or wire-
lessly to an inverter of a drive system of a conveyor drive
drum. Furthermore, a connection of each nozzle to a
pneumatic system is realized by means of flexible hy-
draulic hoses.

[0006] In addition, methods are known for monitoring
the shape or damage of a band element moving relative
to a measuring head containing pneumatic transducers.
Operation of said transducer is based on a change in
parameters of an air flowing through its elements, which
change is caused by an increase or decrease in a mea-
suring gap between a face of a nozzle and a surface of
tested band. For example, from Japanese patent de-
scription JP20002277384A a device is known for detect-
ing defects of a band which can be, for example, a sheet
of metal, and irregularities in its surface by means of a
pneumatic transducer located on a stand and connected
to a source of compressed air through a pressure reg-
ulator.

[0007] A system thatis known from US patent descrip-
tion US4031741A allows continuous monitoring of the
flatness of a band across its entire width applicable to
rolling mills, paper factories and the like. This system
includes a measuring head in the form of a frame with a
width corresponding to the width of the band to be mon-
itored and set in a direction parallel to its width. In said
measuring head pneumatic measuring elements that are
spaced at fixed intervals and connected to a source of
compressed air through a pressure regulator. Each of the
pneumatic measuring elements has a transducer for
changing a pressure to electrical quantities, which is
connected via a signal modulator to a device for display-
ing the measured quantities.

[0008] From international patent application
W02009061731A1 a solution is known for modifying a
mechanical measuring device by replacing a series of
measuring rollers embedded in a frame with pneumatic
heads that do not contact a band of material under test.
The device includes a structural frame on which a series
of movable nozzles is located and connected to a pneu-
matic system supplied by a source of compressed med-
ium. Each pneumatic head is movable along a single axis
perpendicular to the surface to be tested. A distance of
this displacement is measured by a linear displacement
sensor to which it is coupled.

[0009] Alsoknownisa solution accordingto Patent No.
PL 215143 titled: "Device for operational monitoring of
conveyor belt thickness, especially in long transport lines

of the mining industry" ("Urz3adzenie do eksploatacyj-
nego monitorowania grubosci tasmy przeno$nika,

zwlaszcza w djugich magistralach transportowych

przemystiu wydobywczego"), used in output transport
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equipment in the mining industry. This device can be
used for measuring a thickness of fabric-rubber belts
and rubber belts reinforced with steel cords or nets.
The device according to this invention has, as in the
above-described solutions, a frame on which distance
sensors are mounted and arranged perpendicularly to a
surface of the belt in its lower course, which sensors
producing signals that are transmitted continuously to
an electronic thickness analyzer and the results from the
thickness analyzer are recorded in a recorder. The solu-
tion is distinguished in that the frame of the device is "C"
shaped having parallel horizontal arms with a length of
not less than a half of a width of a conveyor belt. Two non-
contact distance sensors are mounted coaxially on the
arms, spaced at a base distance and facing each other.
Such a solution enables non-contact differential thick-
ness measurement, which eliminates technical problems
associated with belt thickening at overlapping joints and
makes a measured results independent on transverse
belt vibrations. According to this solution, a single dis-
tance sensor located just above the belt under test is
used, which sensor is paired with a second sensor lo-
cated under the belt. A signal from the differential system
is recorded regardless of the vibrations of the belt running
on rollers, which signal informs about a thickness of the
belt. The sensor system is movable across the belt to
determine its thickness, selectively across its width.
[0010] Such a system of two sensors cannot be used
for measuring defects in edge areas of a conveyor belt
due to instability of the belt edges during its operation (i.e.
vibrations) and lateral movements of the belt over a wide
range of up to from 10 to 20 centimeters, as well as due to
large defects usually occurring at the belt edges.
[0011] Wearing and a tear of conveyor belts occurring
during operation are particularly damaging in long con-
veyors i.e. of long lengths, and particularly critical places
in which such damage occur are joints of belt sections,
connected one to another by overlapping at their ends by
means of vulcanization or gluing. Minor damage occur-
ring during operation - which at their initial stage can be
quickly and easily repaired by local vulcanization or glu-
ing can spread rapidly under the dynamics of movement
under load, and escalation of damage can lead to such
damage that is no longer repairable and to the need to
replace the entire belt section and significant production
losses. Damage to the belt, especially its abrasive wear,
results in a change in its thickness dimension. By con-
tinuous measurement of the belt thickness during opera-
tion it is possible to make ongoing repairs that eliminate
rapid escalation of said damage.

[0012] It is particularly difficult to detect at an early
stage conveyor belt damage occurring in its edge areas,
especially belt defects or loss at its edges, which can
cause adverse effects similar to those described above.
[0013] Also known from patent publication No.
AU2020203474 is a device and method for detecting
transverse displacements, that is a belt wander, of a
trough conveyor belt, to the right and to the left, in which
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the actual position of the belt edges during operation is
measured, or detected, by means of a pair of detectors,
advantageously ultrasonic probes, which are positioned
on the sides of the conveyor belt, at a mutual distance
greater than the width of the belt measured between its
both edges and covering the belt edge areas, respec-
tively left and right, opposite to each other, and at least
one sensor, preferably several sensors, in the form of
proximity switches which are arranged near the top sur-
face of the belt, at a certain distance from the surface of its
two edge areas, in between. The result of the measure-
ment is used to evaluate the condition of a conveyor belt
and the need of repair of it by means of an analysis uniton
the basis of the results of measuring lateral displace-
ments of the belt beyond a designated threshold value.
Wherein if the right and the left belt edge displacements
are equal, the result is taken into account in the evalua-
tion. On the other hand, if the measured or detected
displacements are not equal in both directions, they
are not taken into account in order to avoid the influence
of losses or defects occurring in the belt edges in such a
case on the result of the measurement. The described
solution is not suitable for use in conveyors that operate
under conditions of large displacements of the edge
areas of the conveyor belt both in the width direction,
i.e. transverse to the conveying direction, and in the
vertical direction (vibration), perpendicular to the convey-
ing direction. Moreover, the above solution does not allow
determining a size and location of losses and defects in
the belt edge areas.

[0014] Also known are a device and method of mea-
suring the thickness of one cover of a steel cord rein-
forced conveyor belt whilst the belt is moving as de-
scribed in AU 2012 216 769 A1 and a device and method
fordetecting arip ortearinaconveyorbeltas describedin
US 2023/091198 A1.

[0015] The purpose of the invention is to develop a
device that allows the rapid identification of worn areas of
the rubber carcass or matrix in edge areas or periphery
areas of a belt of the conveyor belt equipped with steel
cords forming a steel core of the belt, and thus allowing
the rapid repair of these worn areas. The purpose of the
invention is also to provide a device and a method for
determining the location of such defects.

[0016] The purpose of the invention is realized by a
device for measuring defects and losses of the rubber
carcass on edges of a belt equipped with steel cords for
conveyor belts running on rollers, whereby the device
makes it possible to monitor, measure, record and ana-
lyze of a condition of a geometry of belt edge areas. In
addition, the device includes a measuring system that is
primarily characterized by efficiency and high measuring
accuracy, regardless of transverse, vertical and longitu-
dinal vibrations of the belt, as well as high environmet
dustiness, that is under conditions in which other devices
such as cameras cannot be used. The device according
to the invention provides safety as well as simple opera-
tion.
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Essence of the invention

[0017] According to the invention, a device acording to
claim 1 for measuring defects in edge areas of a conveyor
belt, especially losses of arubber carcass of belt edges of
conveyor belts equipped with steel cords forming a steel
core of said belt running in a circulating motion on rollers,
is proposed. The device according to the invention in-
cludes a support structure located on both lateral sides of
the conveyor belt, on which, perpendicularly to a direction
of movement of the conveyor belt, in the lower or return
run of the conveyor, distance sensors are located, produ-
cing signals which are continuously transmitted to an
electronic analyzer connected to said distance sensors
by way of signal transmitting connection and recorded,
wherein the analyzer is connected to an industrial com-
puter and wherein the support structure of the device
includes two brackets located next to the conveyor belt,
opposite to each other on both lateral sides of this con-
veyor belt, respectively. On each of the brackets distance
sensors are arranged respectively opposite with respect
to each other and coaxially to each other, spaced by a
base spacing and facing each other, which distance
sensors operate in a differential system allowing non-
contact distance measurement by way of the differential
method.

[0018] The essence of the invention is in that a mea-
suring strip is attached to each of the brackets of the
support structure, forming a measuring system consist-
ing of two measuring strips having distance sensors
attached to each of these measuring strips and arranged
opposite to each other, which are differentially connected
to the analyzer allowing measurement of awidth h1 of the
conveyor belt, wherein each measuring strip contains at
least 3 distance sensors, and preferably more distance
sensors, which match in pairs and a spaced on opposite
strips as mutually paired with each other respectively on
both sides of the conveyor belt and located at a mutual
distance h2 from each other. The distance h2 is greater
than the distance h1. In addition, bars-observers 10 in the
form of magnetometer strips 10 each equipped with at
least one magnetometer sensor or plurality of magnet-
ometer sensors are mounted on each bracket of the
support structure, wherein the magnetometer sensors
being connected by signal transmitting connection to the
analyzer.

[0019] Preferably, the measuring strip equipped with
distance sensors is located at a distance H1 from the
geometric center of the cross-section of the nearest out-
ermost edge steel cord of the conveyor belt and at a
distance x1 from the nearest edge of the conveyor belt,
while the distance between the edge of the conveyor belt
and the geometric center of the outermost edge steel
cord located closest to it is b,,,,,, wherein the distance H1
being equal to the sum of the distances x1 + b, for
defect-free on its edges conveyor belt having a nominal
width h1, and wherein the distance H1 being less than the
sum of the distances x1 + b, at the point where the
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defect in the form of a loss occurs in the edge area of the
conveyor belt.

[0020] A further aspect of the invention proposes a
method according to claim 10 for measuring defects in
the form of losses in edge areas of a conveyor belt,
especially defects of a rubber carcass of the belt edges
of a conveyor belt equipped with steel cords forming a
steel core of the belt by detecting and determining the
location of a defect in the edges of the conveyor belt,
wherein computer analysis is carried out using an analy-
zer and an industrial computer of a device for measuring
defects in edge areas of a conveyor belt, which the
analyzer and the computer are connected by way of
signal communication connection to distance sensors
located on both lateral sides of the conveyor belt, oppo-
site to each other. The essence of the inventionisin thata
computer analysis of signals from a number of distance
sensors is carried out which sensors are arranged in a
paired differential arrangement with each other and
matched in pairs on measuring strips, which are built
on both lateral sides of the conveyor belt, wherein signals
from magnetometer sensors arranged on magnetometer
strips, which are arranged horizontally, transversely over
asurface ofthe conveyor belt overits edge areas. Where-
in the distances H1, x1 and b, are determined and itis
checked whether the inequality 1) H1 -x1 < b, o, is met,
where H1 - is the distance between the measuring strip
with distance sensors and the geometric center of the
cross-section of the outermost edge steel cord, located
closest to the given belt edge; x1 - is the distance of the
measuring strip with sensors from the edge of the con-
veyor belt,and b, -is the nominal width of the beltedge,
where if the above inequality is met, itis considered that a
defect in the edge of the conveyor belt at the given
location has been detected.

[0021] Advantages of the solution according to the
invention lie in the use of two non-contact measuring
strips that ensure measurement in a differential arrange-
ment, thus ensuring that the measuring system is insen-
sitive to transverse vibrations of the conveyor belt at the
time of measuring. In addition, the device according to the
invention shows insensitivity to displacements of the
conveyor belt along the width of the rollers. The solution
according to the invention uses a matched in pairs that is
paired set of distance sensors arranged on measuring
strips, for example, laser distance sensors, ultrasonic or
similar, covering a field of vision of the belt of a given
thickness and its surroundings. In this way possibility of
observing the belt edges, taking into account possible
significant vibrations of the belt is guaranteed, which
leads to insensitivity of the measurement of defects to
possible lateral displacements of the belt and vibrations
even in the case of large defects or losses in its edge
areas. This favorable effect according to the invention is
achieved in particular due to the corresponding field of
view of the measurement sensor unit.

[0022] Inaddition, the position of defectlocations in the
edges of the conveyor belt is determined by using mag-
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netometer sensors arranged on bars-observers, herein-
after referred to as magnetometer strips, located hori-
zontally with respect to the belt surface, above the belt
surface. The device according to the invention can be
used in operating areas exposed to high dust and with
limited permeability to a light radiation, including in the
infrared and ultraviolet range.

[0023] The device according to the invention in the
embodiment is shown in the drawing, in which fig. 1
schematically presents the device according to the em-
bodiment of the invention in a transverse view with re-
spect to the conveyor belt run, fig. 2 - the device in the
embodiment of the invention in schematic perspective
view, and fig. 2a - a schematic cross-sectional view of a
section of the device from one side of the belt.

[0024] A device for measuring defects of the rubber
carcass on belt edges of a conveyor belt equipped with
steel cords forming a steel core of the belt, which runs
along the rollers in the embodiment of the invention
consists of two measuring strips 3, each of which is
provided with a certain number of distance sensors 8
distributed in spaces along it, the number amounts to at
least 3 or more, preferably from 3 to 10 sensors, in
particular more than 10 sensors 8, preferably the same
number, e.g. laser sensors, ultrasonic sensors, etc.
placed in a differential system or arrangement, wherein
the measuring strips 3 are located and fixed on the lower
or return run of the conveyor belt on an independent self-
contained support structure 4. The support structure
consists of two opposite brackets 4 placed on both lateral
sides of the conveyor belt 1, opposite to each other, with
additional, at least two, bars-observers 10, hereinafter
referred to as magnetometer strips 10, equipped with
magnetometer sensors 17 and fixed, preferably one, on
each bracket of the support structure 4 in suchaway as to
extend horizontally in the direction to the surface of the
belt 1, above this surface of the conveyor belt 1 in the
direction perpendicular to the transfer direction of con-
veyor. Further the device consists of a measuring and
analyzing module 5, hereinafter referred to as analyzer 5,
with which both the distance sensors 8 and the magnet-
ometer sensors 17 are connected by signal transmitting
connection, as well as an industrial computer 6 and
possibly a display element (not shown) connected to
the analyzer 5.

[0025] The conveyor belt 1 having nominal width h1
has, due to operation, defects and losses of rubber
carcass or matrix in its edge areas 2 along the length
of the belt 1, which runs on rollers 7. Measuring strips 3
with distance sensors 8 are arranged opposite to each
other on both lateral sides of the conveyor belt 1 at a
distance h2 from each other, which distance is greater
than the width h1 of the belt. This positioning of them
allows the conveyor belt 1 to move freely laterally on the
rollers 7. Thus. it is not possible for the belt 1 to damage
the distance sensor measuring arrangement 8 arranged
on the measuring strips 3, which are matched in pairs and
paired with each other, i.e. located and cooperating in
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pairs one to another, so as to determine the field of view 9
of the sensors between each other. The use of a measur-
ing arrangement of distance sensors 8 mounted on the
measuring strip 3 and operating on a differential principle
makes it possible to become independent of the relative
position of the conveyor belt 1 on the rollers 7 at the
measuring point.

[0026] In addition, the device is equipped with mag-
netometer bars 10 (bars-observers 10) with magnet-
ometer sensors 17 arranged on them and affixed thereto,
wherein there is at least one magnetometer sensor 17 or
more, advantageously several magnetometer sensors
17, on each magnetometer strip 10 (bar-observer), which
makes it possible to determine the width H of the steel
core, between the geometric centers of the outermost
edge steel cords 11, consisting of the steel cords 11 of the
conveyor belt 1, as well as to determine the distance H1
between the measuring strip 3 having distance sensors 8
distributed on it and the geometric center of the cross-
section of the outermost edge steel cord 11 located
closest to the given belt edge, whereby the nominal
distance of the outermost edge steel cord 11, or more
precisely the center of its cross-section from the edge of
the conveyor belt 1 is defined as b,,, wherein the
distance of the measuring strip 3 having distance sensors
8 from the edge of the belt 1 is x1. The signals from the
distance sensors 8 on the measuring strips 3 and from the
magnetometer sensors 17 on the magnetometer strips
10 are transmitted to the analyzer 5 in any known way and
by any known means, either wired or wireless, whereinan
arrangement of two measuring strips 3 having distance
sensors 8 differentially connected by way of differential
systemtothe analyzer Ais used, that allows measuring of
the width h1 of the belt 1 and recording in the industrial
computer 6.

[0027] In the configuration of the device according to
the invention, the distance H1 is equal to the sum of the
distances x1 + b, for the defect-free edges of the
conveyor belt 1 of nominal width h1, and the distance
H1 is less than the sum of the distances x1 + b, at the
place in which the defect or loss in the edge area of the
conveyor belt 1 occurs.

[0028] In addition, the device includes an encoder 18,
which is attached to the structural elements of the attach-
ment of the rollers 7 of the conveyor belt, in the vicinity of
the roller 7 and also one of the measuring strips 3. The
encoder being connected by signal transmitting connec-
tion to the analyzer 5. The signal from the encoder 18 is
transmitted to the analyzer 5 and makes it possible to
determine the location of the defect.

[0029] It is important to use an appropriate length of
measuring strips 3 with distance sensors 8 and properly
calibrated software of the analyzer 5 so as to ensure the
correctness of the measurement during possible trans-
verse vibrations of the tested conveyor belt 1 during
operation.

[0030] The measuring strips 3, depending on the di-
mensions of the distance sensors 8 used, contain from 3
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to 20 distance measuring sensors 8, arranged one be-
hind the other in an identical manner in each of the two
measuring strips 3 and in a pair-matched manner to each
other.

[0031] The length of the measuring strips L is selected
according to the number of distance sensors 8 and the
maximum possible vibration of the belt 1 edges, which
can occur during operation, amounting up to 10 to 20
centimeters.

[0032] Calibration of the measuring system and the
analyzer 5 software consists in setting of the registration
parameters for the conveyor belt 1 of nominal width h1,
i.e. without defects in its width, and in parallel positioning
of the field of view 9 of the distance sensors 8.

[0033] The distance sensors 8 arranged in the mea-
suring strips 3 and the magnetometer strips 10 provided
with magnetometer sensors 17 arranged in them are
equipped with their own internal power supply.

[0034] In another aspect of the invention, the location
of adefect 2, in particular aloss 2, in the edge area of the
conveyor belt 1 is determined and detected by means of
the above-described device according to the invention by
method of measuring defects 2 in the edge areas of a
conveyor belt 1, especially defects (losses) of the rubber
carcass of belt edges of the conveyor belts equipped with
steel cords forming a steel core of the belt, by means of
the computer analysis using an analyzer 5 and an in-
dustrial computer 6, on the basis of signals from distance
sensors 8 arranged on measuring strips 3 and magnet-
ometer sensors 17 arranged on magnetometer strips 10.
[0035] By means of computer analysis using industrial
computer 6 on the basis of the obtained results of mea-
surements of the above-mentioned and explained dis-
tances H1, x1 and b, the locations of defects 2 or
losses 2 in the belt edges and the size of each defect are
identified. The identification and detection of defect loca-
tion is realized by analyzing the following inequality:

1) H1 -x1< bnom

wherein a defectis detected if this inequality is met or
satisfied,
where:

b,om - is the nominal width of the belt edge, i.e.
the distance of the conveyor belt 1 edge from the
geometric center of the cross-section of the
extreme edge steel cord 11 of the steel core,
located closest to each conveyor belt edge;

H1 - means the distance between the measuring
strip 3 with distance sensors 8 and the geometric
center of the cross-section of the extreme edge
steel cord 11 of the respective side of the con-
veyor belt 1, located closest to the belt 1 edge;
and
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x1 - is the distance of the measuring strip 3 with
distance sensors 8 from the respective closest
edge of the conveyor belt 1;

[0036] Fulfillment of the above-described relationship
indicates the occurrence of a defect (loss) in the conveyor
belt 1.

[0037] The method for determining the occurrence of
the defect in the edges of the conveyor belt 1 consists in
determining, by means of a device for measuring the
defects of the rubber carcass in the belt edges of con-
veyor belts according to the invention, on the basis of
computer analysis, by employing an analyzer 5 and an
industrial computer 6, of the signals from the distance
sensors 8 and from magnetometer sensors 17 the dis-
tances H1, x1 and b,,, according to the definitions
described above and checking whether the inequality
H1 - x1 < b, is satisfied.

[0038] The distance sensors are arranged in a paired
configuration with each other in differential system on the
both measuring strips 3, which are built on both lateral
sides of the conveyor belt 1. The magnetometer sensors
17 are arranged on magnetometer strips 10 located as
projecting horizontally above the surface of the conveyor
belt 1, at least on its edge sections.

[0039] Ifthis inequality is satisfied, it is considered that
a defect has been detected in the edge of the conveyor
belt 1 at a given location. The location of the defect is
determined on the basis of the signal obtained from the
encoder 18 as described earlier.

[0040] Examples of magnetometer sensors 17 usedin
the magnetometer strips 10, so-called bar-observer 10,
include but are not limited to magnetometer sensors of
the XEN 1210 or XEN 1220 type with a converter inter-
face. On the other hand, the measuring bar 3 may use
CMOS Series LR-X digital laser sensors or HC-SR04
ultrasonic distance sensors as distance sensors 8, for
example, but other suitable types of sensors can be used.
[0041] In order to achieve the technical effect of being
able to measure, under harsh and dusty operating con-
ditions, the defects in the edge areas of the conveyor belt
1, a measuring system consisting of a large number or a
plurality of distance sensors 8, arranged on measuring
bars 3, which sensors are paired with each other, ad-
vantageously, from 10 to 20 distance sensors 8 or more
may be arranged on each strip 3, working in a differential
arrangement. These distance sensors 8 are arranged
along the height of the measuring strips, along a length
that allows the measurement covering the entire thick-
ness of the cross-sectional area of the conveyor belt 1
together with sections that include sections of the ampli-
tude of vibrations occurring and/or movements in trans-
vers and perpendicular directions to the direction of
movement of the belt 1 during operation. Usually this
length covering the entire range of possible movements
of the conveyor belt 1, and more precisely of its edges, in
the form of vibrations occurring during the transfer of a
load in a vertical or diagonal directions with a vertical
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component. The distance sensors 8 are arranged on the
measuring strip 3 in mutually obtainable close proximity
to each other taking into account dimensional and tech-
nical considerations, which significantly increases the
field of view 9 of the entire measuring system of the
sensors 8, which is marked in fig. 2. This arrangement
of the distance sensors 8 makes the measurement in-
dependent on the transverse vibrations of the edges of
the conveyor belt 1, as well as of the entire belt 1. The
above-described distance sensors pairing that is from 10
to 20 distance sensors 8 operating in a differential ar-
rangement in close proximity to each other significantly
increases the field of view 9 of the measurement system
and causes the measurement process independent of
significant vibrations and transverse movements of the
conveyor belt 1, particularly its edges, to the extent of 10
to 20 centimeters. The measurement can be performed
independently on these movements and vibrations. By
means of such a measuring system, it is possible to
unambiguously determine the size of defects 2 in the
belt edge areas.

[0042] The both measuring strips 3 are positioned in
such a way that each pair of distance sensors 8 arranged
on them respectively is paired with each other (arranged
in mutually matching positions on opposite strips) in the
so-called field of view 9 of the sensors 8 (marked in fig. 2).
Due to the different sizes of the measuring elements, i.e.
the distance sensors 8, the sensors are arranged in the
measuring strips 3 with the possibility of mutual displace-
ment, i.e. they can be moved with respect to each other
and relative to a certain reference point, advantageously
relative to the support structure 4, which in this case
constitutes the structural base 4.

[0043] The position of the movable measuring strips 3,
i.e. fixed movably on the brackets of the support structure
4, prior to measurement is each time aligned and corre-
lated one to another taking into account the unevenness
of the environment on which the support structure of the
diagnostic system rests, so as to provide a field of view 9
of the sensors. Signals from the measuring i.e. distance
sensors 8 are sent to a structurally independent measur-
ing and analyzing module 5 which is a separate box in an
IP65 waterproof housing, connected to an industrial
computer 6.

[0044] The correctness of the measurement during
possible transverse vibrations of the tested belt 1 during
its operation is achieved by using the appropriate length L
of the measuring strips 3, as explained above, with dis-
tance sensors 8, and by properly calibrated measuring
system and software of the analyzer 5 and the cooperat-
ing industrial computer 6 (as described above).

[0045] The lower run of the conveyor belt 1 having the
width h1, on which the measuring device according to the
invention, constituting the diagnostic system, is mounted,
can move transversely on the rollers 7 during operation
under the influence of, for example, the load of excavated
material, within the limits of plus or minus 20 cm. Thus,
the mutual distance h2 of the measuring strips 3 from
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each other must be selected according to the relation: 2)
h2 =h1 + 40 cm.

[0046] Where: h1 is the nominal width of the conveyor
belt 1, and h2 is the distance between the measuring
strips 3, located opposite each other on both sides of the
conveyor belt 1 and equipped with distance sensors 8
whose position relative to each other is correlated so that
the distance sensors 8 arranged on each measuring strip
3 are located opposite one another as matching in pairs
that is mutually paired with each other in their field of view
9.

[0047] Any defect 2 in the width of the belt, or loss or
pulling out of the belt edge, which is different from the
nominal dimension is recorded and signaled, for exam-
ple, on the industrial computer screen. At a constant
speed of movement of the conveyor belt, identification
of the defect 2 location in the belt 1 is made in order to
repair the belt.

[0048] In an embodiment of the invention, an encoder
18 is used for identification of the defect 2 location, which
encoder is connected by signal communication to an
analyzer 5 and attached to available nearby structural
elements holding the roller 7, in the immediate vicinity of
the respective roller 7.

[0049] During computer analysis, the locations of de-
fects can be identified and their size can be assessed,
wherein the following quantities being determined:

h1- denotes the measured width of the conveyor belt
1;

h2- denotes the distance between the measuring
strips 3 with arranged on it distance sensors 8;

H1- denotes the distance between the measuring
strip 3 with distance sensors 8 and the geometric
center of the cross-section of the outermost steel
cord 11 located closest to the given belt 1 edge;

H - means the width of the steel core that covers all
steel cords 11 arranged in the conveyor belt 1, in-
cluding the outermost edge steel cords 11closest to
the edges of the belt 1, between the geometric
centers of both outermost edge steel cords 11, left
and right; the width of H should be less than the width
h1 and the distance h2;

x1 - means the distance of the measuring bar 3 with
sensors 8 from the edge of the conveyor belt 1;

bom - means the nominal distance of the edge of the
conveyor belt 1 from the geometric center of the
cross-section of the outermost edge steel cord 11
located closest to the edge of the given conveyor belt
1;

[0050] Inanembodiment of the invention, the magnet-
ometer strips 10, so-called bars-observers 10, are at-
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tached to the support structure 4, forexample, screwed to
said support structure 4 with a screw 16, and are matched
in pairsi.e. paired with each other, thatis, on each bracket
of support structure 4 one magnetometer strip 10 is
located, respectively, protruding from the bracket in the
transverse direction of the conveyor belt 1 above the
surface of its edge area. Whereby, the magnetometer
strips 10 are located opposite to each other and arranged
as horizontally positioned with respect to the surface of
the conveyor belt 1 to be tested, and they are arranged in
alignment with each other in one cross-section of this belt
1. Such a number of magnetometer sensors 17 are ar-
ranged on each bar-observer 10, depending on the sup-
plier, so that it has a length in the horizontal direction
allowing observation of the conveyor belt 1 at least in the
section from the edge of the given conveyor belt 1 to the
outermost edge steel cord 11, and more precisely to the
geometric center of the cross-section of that given out-
ermost edge steel cord 1, from given edge side of the
conveyor belt 1. The length of the magnetometerbar 10is
atleast equal to the sum of the distances x1 + b, ., atthe
expected operational lateral displacements of the belt,
but may be greater.

Claims

1. A device for measuring defects in edge areas of a
conveyor belt (1), especially defects in a rubber
carcass of belt edges of the conveyor belt (1) which
is equipped with steel cords (11) forming a steel core
of the belt, running in a circulating motion on rollers
(7), which device includes a support structure (4)
located on both lateral sides of the conveyor belt (1),
on which support structure (4) perpendicular to the
direction of movement of the conveyor belt distance
sensors (8) are arranged, in the lower run of the
conveyor, the distance sensors (8) produce signals
which are transmitted continuously to an electronic
analyzer (5) connected to them by way of signal
transmitting connection and recorded, wherein the
analyzer (5) being connected to an industrial com-
puter (6), wherein the support structure (4) of the
device includes two brackets located next to the
conveyor belt (1) and opposite to each other on both
lateral sides of this conveyor belt (1), on each of
which the distance sensors (8) are arranged oppo-
site and coaxial to each other spaced by a base
spacing and facing one another, wherein the dis-
tance sensors (8) operate in a differential system,
permitting non-contact distance measurement by
way of differential method, characterized in that
on each of the brackets of the support structure (4)
a measuring strip (3) is mounted, forming a measur-
ing system consisting of two measuring strips (3) with
the distance sensors (8) attached to each of these
measuring strips (3) opposite to each other, differ-
entially connected to the analyzer (5) permitting
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measurement of the width h1 of the conveyor belt
(1), wherein each of the measuring strips (3) contains
at least 3 distance sensors (8), and preferably more
distance sensors (8), which distance sensors (8) are
mutually paired with each other respectively on both
sides of the conveyor belt (1) and arranged as
spaced by a mutual distance h2 from each other,
which the distance h2 is greater than the distance h1,
moreover, on each bracket of the support structure
(4) are located bars-observers (10), in the form of
magnetometer strips (10) which are located horizon-
tally, transversely over a surface of the conveyor belt
(1) above its edge areas and each equipped with at
leastone magnetometer sensor (17) ormore, where-
in the magnetometer sensors (17) are connected by
signal transmitting connection to the analyzer (5).

The device according to claim 1, characterized in
that, from 3 to 20 distance sensors (8) are arranged
on each of the measuring strips (3).

The device according to claims 1 - 2, characterized
in that the both measuring strips (3) are so mutually
located on the support structure (4) on both sides of
the conveyor belt (1) that each pair of corresponding,
cooperating together distance sensors (8) are paired
with each other and respective distance sensors (8)
are arranged in pairs in mutually matching positions
opposite to each other on each of the measuring
strips (3), defining the field of view (9) of the sensors.

The device according to claims 1 - 3, characterized
in that the measuring strips (3) with the distance
sensors (8) arranged thereon are movably posi-
tioned with ability to be moved on the brackets of
the support structure (4), and their position relative to
each other is such correlated, so that the distance
sensors (8)in one measuring strip (3) are arrangedin
close synchronization with the corresponding given
distance sensors (8) on the opposite, second mea-
suring strip (3), as mutually paired with each other,
wherein the displacement of the distance sensors (8)
with respect to each other is performed relative to a
certain reference point, preferably relative to the
brackets of the support structure (4).

The device according to claims 1 - 4, characterized
in that the distance h2 between the measuring strips
(3) having distance sensors (8) is larger than the
width h1 of the conveyor belt (1) by an amount at
leasttwice as large as the maximum expected lateral
displacement of the conveyor belt (1) on the rollers
(7) during operation.

The device according to claims 1 - 5, characterized
in that the measuring strip (3) with distance sensors
(8) is arranged at a distance H1 from the geometric
center of the cross-section of the nearest outermost
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edge steel cord (11) of the conveyor belt (1) and ata
distance x1 from the nearest edge of the conveyor
belt (1), while the distance between the edge of the
conveyor belt (1) and the geometric center of the
outermost edge steel cord (11) located closest toiitis
bnom» Wherein the distance H1 is equal to the sum of
the distances x1 + b,,,,, for the defect-free conveyor
belt (1) having a nominal width of h1, whereas the
distance H1 is smaller than the sum of the distances
x1+b,,,atthe placein which the defect (2) occursin
the edge area of the conveyor belt (1).

The device according to claims 1 - 6, characterized
in that it comprises an arrangement of two bars-
observers in the form of magnetometer strips (10)
equipped with magnetometer sensors (17) allowing
observation of the outermost edge steel cords (11),
which are parts of the steel core of the conveyor belt
(1), which strips are located horizontally, transverse
to the direction of movement of the conveyor belt (1),
on its both sides and project over its surface, where-
by the magnetometer sensors (17) are located
above the surface of the conveyor belt (1) and are
connected by way of signal transmitting connection
to the analyzer (5) in such a manner as to determine
the distance H1 between the measuring strips (3)
and the geometric center of the cross-section of the
given outermost edge steel cord (11) located closest
to the respective edge of the conveyor belt (1) and to
determine the width H of the steel core of the con-
veyor belt (1), defined between the geometric cen-
ters of the cross-sections of the two outermost edge
steel cords (11) on both opposite sides of the belt (1).

The device according to claims 1 - 7, characterized
in that the length of each magnetometric strip (10) is
atleast equal to the sum of the distances x1 +b
greater.

nom or

The device according to claims 1 - 8, characterized
in that on each magnetometer strip (10) there is a
number of magnetometer sensors (17) covering the
entire length of the strip in a horizontal direction,
transverse to the direction of movement of the con-
veyor belt (1), allowing observation of the section of
this conveyorbelt (1), defined atleast fromits edge to
the geometric center of the cross-section of the
respective outermost edge steel cord (1) of the con-
veyor belt (1).

A method for measuring defects in edge areas of a
conveyor belt (10), especially defects of the rubber
carcass of edges of a conveyor belt (10) equipped
with steel cords (11) forming a steel core of the belt,
by detecting and determining the location of the
defectin the edges of the conveyor belt (10), wherein
a computer analysis is carried out using an analyzer
(5) and an industrial computer (6) of a device for
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1.

measuring defects in the edge areas of a conveyor
belt (1) according to claim 1, the analyzer (5) con-
nected by signal transmitting connection to distance
sensors (8) located on both lateral sides of the con-
veyor belt (10), opposite to each other, character-
ized in that, computer analysis of signals from a
number of the distance sensors (8) arranged in a
paired differential arrangement with respect to each
other on opposite measuring strips (3), which are
built on both lateral sides of the conveyor belt (1), as
well as signals from magnetometer sensors (17)
connected by signal transmitting connection to the
analyzer (5) and arranged on magnetometer strips
(10) which are located horizontally, transversely over
a surface of the conveyor belt (1) above its edge
areas is carried out, wherein the distances H1, x1
and b,,,,, are determined and it is checked whether
the inequality 1) H1 -x1 <b,,,,, is met, where H1 - is
the distance between the measuring strip (3)
equipped with the distance sensors (8) arranged
on it and the geometric center of the cross-sectional
area of the outermost edge steel cord (11) located
closest to the respective edge of the belt (1); x1 - is
the distance of the measuring strip (3) equipped with
the distance sensors (8) from the edge of the con-
veyor belt (1), and b,,,,, - is the nominal width of the
belt (1) edge, wherein if this inequality is met, it is
considered that a defect (2) in the edge of the con-
veyor belt (1) at the given location is detected.

The method according to claim 10, characterized in
that, during the identification of the defect (2) an
analysis of the inequality H1 - x1 < b, is carried
out, where b,,,,, is the nominal width of the belt (1)
edge defined as the distance of the edge of the
conveyor belt (1) from the geometric center of the
cross-section of the outermost edge steel cord (11) of
the steel core of the belt (1) located closest to the
respective given edge of the conveyor belt (1), and if
thisinequity is fulfilled itis read as the occurrence of a
defect (2) in the belt edge, and the location of the
defect (2) is determined by way of analysis and on
the basis of the signal obtained from an encoder (18)
connected by way of signal transmitting connection
to the analyzer (5).

Patentanspriiche

1.

Vorrichtung zur Messung von Defekten in Randbe-
reichen eines Forderbandes (1), insbesondere von
Defekten in einer Gummikarkasse von Randern des
Forderbandes (1), die einen Stahlkern des Bandes
bildenden, auf Rollen (7) umlaufende Stahlseilen
(11) aufweist, welche Vorrichtung eine auf beiden
Seiten des Forderbandes (1) angeordnete Stiitz-
struktur (4) umfasst, auf welcher in Untertrum des
Forderbandes senkrecht zur Bewegungsrichtung
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des Forderbandes Abstandssensoren (8) angeord-
net sind, die Signale erzeugen, die kontinuierlich an
einen mit ihnen signalverbundenen elektronischen
Analysator (5) Ubertragen und erfasst werden, wobei
der Analysator (5) mit einem Industrie-Computer (6)
verbunden ist, und die Stitzstruktur (4) der Vorrich-
tung zwei neben dem Férderband (1) und einander
gegenuberliegend auf beiden Seiten dieses Forder-
bandes (1) angeordnete Halterungen umfasst, auf
denen die Abstandssensoren (8) jeweils in einem
Basisabstand voneinander beabstandet, koaxial
und einander zugewandt angeordnet sind, die in
einer eine beriihrungslose Abstandsmessung mit-
tels Differenzverfahren ermdéglichenden Differenz-
anordnung arbeiten, dadurch gekennzeichnet,
dass auf jeder Halterung der Stiitzstruktur (4) eine
Messleiste (3) befestigt ist, welche Messleisten ein
Messsystem bilden, das zwei Messleisten (3) mit
den daran einander gegenuberliegend angebrach-
ten und differentiell mit dem zur Messung der Breite
h1 des Forderbands (1) ausgebildeten Analysator
(5) verbundenen Abstandssensoren (8) umfasst,
wobei jede der Messleisten (3) mindestens 3 Ab-
standssensoren (8) und vorzugsweise mehr Ab-
standssensoren (8) umfasst, die jeweils auf beiden
Seiten des Forderbands (1) korrespondierend mit-
einander gepaart und in einem gegenseitigen Ab-
stand h2 voneinander angeordnet sind, wobei der
Abstand h2 grof3er als der Abstand h1 ist, und wobei
ferner auf jeder Halterung der Stitzstruktur (4) Bal-
kenbeobachter (10) in Form von horizontal und quer
oberhalb der Oberflache des Foérderbands (1) Gber
seinen Randbereichen angeordneten und jeweils
mit mindestens einem oder mehreren magnetomet-
rischen Sensoren (17) versehenen magnetometri-
schen Leisten (10) befestigt sind, wobei die magne-
tometrischen Sensoren (17) mit dem Analysator (5)
signalverbunden sind.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass auf jeder der Messleisten (3) von
3 bis 20 Abstandssensoren (8) angeordnet sind.

Vorrichtung nach den Anspriichen 1 - 2, dadurch
gekennzeichnet, dass die beiden Messleisten (3)
auf der Stutzstruktur (4) auf beiden Seiten des For-
derbandes (1) derart relativ zueinander angeordnet
sind, dass die korrespondierenden zusammenwirk-
enden Abstandssensoren (8) jedes Paares mitei-
nander gepaart und in aneinander angepassten Po-
sitionen gegenuberliegend aufjeder der Messleisten
(3) angeordnet sind, so dass ein Sichtfeld (9) der
Sensoren definiert ist.

Vorrichtung nach den Anspriichen 1 - 3, dadurch
gekennzeichnet, dass die Messleisten (3) mit den
daran angeordneten Abstandssensoren (8) auf den
Halterungen der Stutzstruktur (4) bewegbar ange-
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ordnet sind und ihre relative Lage zueinander derart
korreliert ist, dass die Abstandssensoren (8) in einer
Messleiste (3) mit den korrrespondierenden jeweili-
gen Abstandssensoren (8) auf der jeweils gegen-
Uberliegenden, anderen Messleiste (3) miteinander
gepaart in enger Synchronisation angeordnet sind,
wobei die relative Bewegung der Abstandssensoren
(8) zueinander in Bezug auf einen bestimmten Re-
ferenzpunkt, vorzugsweise in Bezug auf die Halte-
rungen der Stutzstruktur (4), erfolgt.

Vorrichtung nach den Anspriichen 1 - 4, dadurch
gekennzeichnet, dass der Abstand h2 zwischen
den Messleisten (3) mit den Abstandssensoren (8)
gegenuber der Breite h1 des Forderbandes (1) um
einen Betrag groRer ist, der mindestens zweifach
groéRer ist als die maximal zu erwartende seitliche
Bewegung des Forderbandes (1) auf den Rollen (7)
im Betrieb.

Vorrichtung nach den Ansprichen 1 - 5, dadurch
gekennzeichnet, dass die Messleiste (3) mit den
Abstandssensoren (8) in einem Abstand H1 zur
geometrischen Mitte des Querschnitts des nachst-
gelegenen aulersten randseitigen Stahlseils (11)
des Forderbands (1) und in einem Abstand x1
zum nachstgelegenen Rand des Forderbands (1)
angeordnet ist, wadhrend der Abstand zwischen
dem Rand des Férderbands (1) und der geometri-
schen Mitte des ihm nachstgelegenen aulersten
randseitigen Stahlseils (11) b, betrégt, wobei
der Abstand H1 gleich der Summe der Absténde
x1+b,om flr das defektfreie Férderband (1) miteiner
Nennbreite h1 ist, und der Abstand H1 kleiner als die
Summe der Abstande x1 + b,,,,, an der Stelle, an der
der Defekt (2) im Randbereich des Férderbandes (1)
auftritt, ist.

Vorrichtung nach den Anspriichen 1 - 6, dadurch
gekennzeichnet, dass die Vorrichtung eine Anord-
nung aus zwei Balkenbeobachtern in Form von den
magnetometrischen Leisten (10) mit den die Be-
obachtung der auflersten randseitigen Stahlseile
(11) des Stahlkerns des Forderbandes (1) ermdg-
lichenden magnetometrischen Sensoren (17) um-
fasst, wobei die magnetometrischen Leisten (10)
horizontal, quer zur Bewegungsrichtung des Foérder-
bandes (1) auf seinen beiden Seiten angeordnet
sind und Uber seine Oberflache vorstehen, wobei
die magnetometrischen Sensoren (17) oberhalb der
Oberflache des Forderbandes (1) angeordnet sind
und mit dem Analysator (5) derart signalverbunden
sind, dass der Abstand H1 zwischen der Messleiste
(3) und der geometrischen Mitte des Querschnitts
des jeweiligen aulersten randseitigen Stahlseils
(11), der nachstgelegen zum jeweiligen Rand des
Forderbandes (1) ist, und die Breite H des Stahl-
kerns des Forderbandes (1) zwischen den geometri-
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schen Mitten der Querschnitte der beiden duRersten
Stahlseile (11) auf beiden gegentliberliegenden Sei-
tendes Forderbandes (1), bestimmtwerden kénnen.

Vorrichtung nach den Anspriichen 1 - 7, dadurch
gekennzeichnet, dass die Lange jeder magneto-
metrischen Leiste (10) jeweils mindestens gleich der
Summe der Abstande x1 + b, oder groRer ist.

Vorrichtung nach den Anspriichen 1 - 8, dadurch
gekennzeichnet, dass auf jeder magnetometri-
schen Leiste (10) jeweils eine Anzahl von den mag-
netometrischen Sensoren (17) angeordnet ist, die
die gesamte Lange des Streifens in einer horizonta-
len Richtung quer zur Bewegungsrichtung des For-
derbandes (1) Uberdecken, so dass die Beobach-
tung dieses Foérderbandes (1) mindestens ab-
schnitsweise von seinem Rand zur geometrischen
Mitte des Querschnitts des jeweiligen aufiersten
randseitigen Stahlseils (1) des Forderbandes (1)
moglich ist.

Verfahren zur Messung von Defekten in Randbe-
reichen eines Forderbandes (1), insbesondere von
Defekten in einer Gummikarkasse von Randern des
Forderbandes (1), die einen Stahlkern des Bandes
bildenden Stahlseilen (11) aufweist, durch Erfassen
und Lokalisieren eines Defektes in den Randern des
Foérderbandes (1), wobei eine Computeranalyse mit
einem Analysator (5) und einem Industrie-Computer
(6) der Vorrichtung zur Messung von Defektenin den
Randbereichen des Foérderbandes (1) nach An-
spruch 1 durchgefiihrt wird, wobei der Analysator
(5) mit Abstandssensoren (8) signalverbunden ist,
dieaufbeiden Seiten des Férderbandes (1) einander
gegenuberliegend angeordnet sind, dadurch ge-
kennzeichnet, dass die Computeranalyse auf-
grund Signalen von den mehreren Abstandssenso-
ren (8), die paarweise in einer Differenzanordnung
zueinander auf Messleisten (3) angeordnet sind, die
gegenuberliegend auf beiden Seiten des Férderban-
des (1) angebracht sind, sowie Signalen von mitdem
Analyzator (5) signalverbundenen magnetometri-
schen Sensoren (17), die auf horizontal, quer Gber
eine Oberflache des Forderbandes (1) oberhalb sei-
ner Randbereiche angeordneten magnetometri-
schen Leisten (10) angeordnet sind, durchgefihrt
wird, wobei die Abstdnde H1, x1 und b,,,,,, ermittelt
werden und es wird Uberprift, ob die Ungleichung 1)
H1-x1<b,,, vorliegt, wo H1 der Abstand zwischen
den mitden daran angeordneten Abstandssensoren
(8) versehenen Messleisten (3) und der geometri-
schen Mitte des Querschnitts des &ulRersten,
nachstgelegenen zum jeweiligen Rand des Forder-
bandes (1) Randseils (11) ist; x1 der Abstand der mit
den Abstandsensoren (8) versehenen Messleiste
(3) vom Rand des Férderbandes (1) ist und b,
die Nennbreite des Randes des Fdrderbandes (1)
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1.

ist, und bei der erfiillten Ungleichung angenommen
wird, dass das Defekt (2) in dem Rand des Forder-
bandes (1) an der jeweiligen Stelle detektiert wird.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass wahrend der Identifikation des De-
fekts (2) eine Analyse der Ungleichung H1-x1 <b,
durchgefiihrt wird, wo b,,,,, die Nennbreite des Ran-
des des Forderbandes (1) ist, die als der Abstand
des Randes des Forderbandes (1) von der geomet-
rischen Mitte der Querschnittsflache des duRersten,
nachstgelegenen zum jeweiligen Rand des Forder-
bandes (1) Randseils (11) des Stahlkerns des For-
derbandes (1) definiert wird, wobei die Erflllung
dieser Ungleichung als Auftreten des Defekts (2)
im Rand Foérderbandes (1) abgelesen wird und
und der Defekt (2) mittels Analyse und aufgrund
Signalen von einem mit dem Analysator (5) signal-
verbundenen Encoder (18) lokalisiert wird.

Revendications

Dispositif pour mesurer les défauts dans les zones
de bord d’une courroie (1) de convoyeur, principa-
lement des défauts de la carcasse en caoutchouc
des bords d’une courroie (1) de convoyeur a courroie
équipée en cables (11) en acier formant le noyau
d’acier de la courroie, entrainée d’'un mouvement
circulaire sur des rouleaux (7), le dispositif compre-
nant située sur les deux cbtés latéraux de la courroie
(1) du convoyeur une structure en portique (4) sur
laquelle perpendiculairement a la direction d’avan-
cement de la courroie du convoyeur, dans la course
inférieure du convoyeur, sont placés des capteurs
(8) de distance, générant des signaux qui sont trans-
mis de maniére continue par une connexion de
signaux a un analyseur électronique (5) et enregis-
trés, I'analyseur (5) étant connecté a un ordinateur
industriel (6), la construction en portique (4) du dis-
positif comprenant deux supports, situés prés de la
courroie (1) du convoyeur, un a I'opposé de l'autre
des deux cbotés latéraux de la courroie (1) du
convoyeur, sur chacun des deux étant disposés a
I'opposé, et te fagon coaxiale un par rapport a l'autre,
a une distance basique et dirigées un vers l'autre les
capteurs (8) de distance, fonctionnant dans un sys-
teme différentiel, permettant de mesurer sans
contact la distance en appliquant la méthode diffé-
rentielle, caractérisé en ce que sur chaque support
de la structure en portique (4) est fixée une régle de
mesure (3), formant un systéme de mesure des deux
régles de mesure (3) avec sur chacune de ces régles
de mesure (3) fixés a I'opposé un par rapport a
l'autre, les capteurs (8) de distance, raccordés de
fagon différentielle a I'analyseur (5) permettant de
mesurer la largeur h1 de la courroie (1) du
convoyeur, chaque régle de mesure (3) comprenant
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au moins 3 capteurs (8) de distance, avantageuse-
ment plus de capteurs (8) de distance, qui sont
interconnectés respectivement des deux cotés de
la courroie (1) du convoyeur et disposés a une dis-
tance réciproque h2 I'un de I'autre, cette distance h2
étant supérieure a la distance h1, en outre sur
chaque support de la structure en portique (4) sont
fixées des regles-observateurs (10), en forme de
regles magnéto-métriques (10) qui sont situés hori-
zontalement, transversalement surune surface de la
courroie (1) du convoyeur au-dessus de ses zones
de bord et sont équipées en au moins un capteur
magnéto-métrique (17) ou plus chacune, et les cap-
teurs magnéto-métriques (17) sont connectés par
signaux a I'analyseur (5).

Dispositif selon la revendication 1, caractérisé en
ce que sur chaque regle de mesure (3) sont dispo-
sés 3 a 20 capteurs (8) de distance.

Dispositif selon les revendications 1 - 2, caractérisé
en ce que les deux régles de mesure (3) sont réci-
proguement situées sur la structure en portique (4)
des deux cotés de la courroie (1) du convoyeur, pour
que chaque paire respective des capteurs (8) de
distance coopérants soit interconnectée et disposée
dans des positions réciproquement ajustées, a I'op-
posé I'un de l'autre sur chaque des régles de mesure
(3), définissant le champ de vision (9) des capteurs.

Dispositif selon les revendications 1 - 3, caractérisé
en ce que les régles de mesure (3) avec les capteurs
(8) de distance disposés sur ces regles, sont mon-
tées mobiles, avec la possibilité de déplacement sur
les supports de la structure en portique (4), et leur
position une par rapport a l'autre est corrélée de
fagon a ce que les capteurs (8) de distance sur
une regle de mesure (3) soient montés strictement
synchronisés avec leurs capteurs (8) de distance
respectifs sur la deuxiéme régle de mesure (3) op-
posée, soit une interconnexion réciproque, le dépla-
cement réciproque des capteurs (8)de distance
étant réalisé par rapport a un point de référence
défini, avantageusement par rapport aux supports
de la structure en portique (4).

Dispositif selon les revendications 1 - 4, caractérisé
en ce que la distance h2 entre les regles de mesure
(3)avecles capteurs (8) de distance est supérieure a
la largeur h1 de la courroie 1 du convoyeur d’une
grandeur au moins deux fois plu grande que le dé-
placement transversal maximum prévisible de la
courroie (1) du convoyeur sur les rouleaux (7) en
cours d’exploitation.

Dispositif selon les revendications 1 - 5, caractérisé
en ce que la régle de mesure (3) avec les capteurs
(8) de distance est montée a une distance H1 du
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centre géométrique de la section transversale du
plus proche le plus a I'extérieur, cable en acier (11)
de bord de la courroie (1) du convoyeur, et a une
distance x1 du bord le plus proche de la courroie (1)
du convoyeur, tandis que la distance entre le bord de
la courroie (1) du convoyeur et le centre géométrique
du plus a I'extérieur cable en acier (11) de bord situé
le plus prés de ce bord est b, ., la distance H1 étant
égale a la somme des distances x1 + b,,,, pour une
courroie (1) de convoyeur sans défauts de largeur
nominale h1, tandis que la distance H1 estinférieure
a la somme des distances x1 + b, @ la place
présentant un défaut (2) dans la zone de bord de
la courroie (1) du convoyeur.

Dispositif selon les revendications 1 - 6, caractérisé
en ce qu’il comporte un systéeme de deux régles-
observateurs en forme de régles magnéto-métri-
ques (10) avec des capteurs magnéto-métriques
(17) permettant I'observation des cables en acier
(11) de bord, les plus a I'extérieur, faisant partit du
noyau en acier de la courroie (1) du convoyeur, ces
régles étant montées verticalement, transversale-
ment a la direction d’avancement de la courroie
(1) du convoyeur, des deux de ses cotés et sont
en saillie au dessus de sa surface, les capteurs
magnéto-métriques (17) étant situés au dessus de
la surface de la courroie (1) du convoyeur et connec-
tés par signaux a I'analyseur (5), de maniére a per-
mettre de définir la distance H1 entre la regle de
mesure (3) et le centre géométrique de la section
transversale le plus a I'extérieur cable en acier (11)
de bord donné situé le plus prés du bord donné de la
courroie (1) du convoyeur, et la largeur H du noyau
en acier de la courroie (1) du convoyeur, définie entre
les centres géométriques des sections transversa-
les des deux les plus al'extérieur cables en acier (11)
de bord.

Dispositif selon les revendications 1 - 7, caractérisé
en ce que la longueur de chaque regle magnéto-
métrique (10) est égale au moins a la somme des
distances x1 + b,,,,, ou supérieure.

Dispositif selon les revendications 1 - 8, caractérisé
en ce que sur chaque regle magnéto-métrique (10)
se trouve un nombre de capteurs magnéto-métri-
ques (17) couvrant toute la longueur de larégle dans
la direction horizontale, transversale a la direction
d’avancement de la courroie (1) du convoyeur, per-
mettant I'observation de cette courroie (1) du
convoyeur au moins sur le trongon depuis son bord
vers le centre géométrique de la section transversale
le plus a I'extérieur cable en acier (11) de bord donné
de la courroie (1) du convoyeur.

Procédé de mesure des défauts dans les zones de
bord d’une courroie (10) de convoyeur, principale-
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ment des défauts de la carcasse en caoutchouc des
bords d’une courroie (10) de convoyeur a courroie
équipée en cables (11) en acier formant le noyau
d’acier de la courroie, par la détection et la définition
de la position du défaut apparu aux bords de la
courroie (10) du convoyeur, dans lequel on mene
une analyse d’ordinateur en utilisant un analyseur
(5) et un ordinateur industriel (6) du dispositif pour
mesurer les défauts dans les zones de bord d’une
courroie (1) de convoyeur selon la revendication 1,
I'analyseur (5) connecté par connexion de transmis-
sion de signaux avec les capteurs (8) de distance
montés des deux cbtés latéraux de la courroie (10)
du convoyeur, un a 'opposé de l'autre, caractérisé
en ce que on méene une analyse d'ordinateur des
signaux d’'un certain nombre des capteurs (8) de
distance, montés de facon interconnectée dans un
systeme différentiel sur les régles de mesure (3),
lesquelles sont montées des deux cbtés latéraux de
la courroie (1) du convoyeur et des signaux des
capteurs magnéto-métriques (17) connectés par
connexion de transmission de signaux a I'analyseur
(5) et montés sur les régles magnéto-métriques (10),
lesquelles sont situées horizontalement, transversa-
lement au dessus de la surface de la courroie (1) du
convoyeur au dessus de ses zones de bord, ceci
étant on définit les distances H1, x1 et b, et on
vérifie si 'inéquation est remplie 1) H1-x1< b nom,
ou H1 - est |a distance entre la régle de mesure (3)
avec les capteurs (8) de distance, et le centre géo-
métrique de la section transversale du plus a I'exté-
rieur cable en acier (11) de bord situé le plus prés du
bord donné de la courroie (1); x1 - est la distance de
la régle de mesure (3) avec les capteurs (8) de
distance du bord de la courroie (1) du convoyeur ,
tandis que b,y - est la largeur nominale du rebord
de la courroie (1), ceci étant si cette inéquation est
remplie on considére qu’un défaut (2) a été détecté
sur le bord de la courroie (1) du convoyeur dans une
position donnée.

Procédé selon la revendication 10, caractérisé en
ce que lors d’une identification de défaut (2) on
procede a une analyse de I'inéquation H1-x1 <b ;...
ou b,,m est la largeur nominale du rebord de la
courroie (1) définie comme étant la distance du bord
de la courroie (1) du convoyeur du centre géomé-
trique de la section transversale du plus a I'extérieur
cable en acier (11) de bord du noyau en acier de la
courroie (1), situé le plus prés du bord de la courroie
(1) du convoyeur, et cette relation remplie est inter-
prétée comme la présence d’'un défaut (2) dans un
bord de la courroie et on définit la position du défaut
(2) présent par I'analyse et selon le signal recu
depuis un encodeur (18) connecté par connexion
de transmission de signaux avec I'analyseur (5).

10

15

20

25

30

35

40

45

50

55

13

24



EP 4 534 986 B1

hi

e A b BN N R § R A

Fig.2

14

Fig. 2a




EP 4 534 986 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« EP 1811266 A [0004] e PL 215143 [0009]

 JP 20002277384 A [0006] e AU 2020203474 [0013]

e US 4031741 A [0007] AU 2012216769 A1 [0014]
« WO 2009061731 A1 [0008] * US 2023091198 A1 [0014]

15



	bibliography
	description
	claims
	drawings
	cited references

