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Description
Field of the invention

[0001] The presentinvention relates to a device and a
method for applying a coating element to a support sur-
face by means of administration of heat, in particular by
means of heat obtained by the so-called Joule effect.
[0002] More particularly, this invention relates to the
application of conductive elements, so-called "busbars",
onto plastic supports for manufacturing thermal wind-
screens and/or for manufacturing photovoltaic panels.

Background of the invention

[0003] Inthe motor-vehicle sector frequently filaments
of metal are applied onto windscreens in order to ensure
rapid defrosting in climatic conditions such as rain, snow
orice.

[0004] Generally, during the process for manufacturing
windscreens, as in the manufacture of safety glass, it is
envisaged bonding together two glass planes by means
of a sheet of polyvinyl butyral (PVB).

[0005] In particular, during the manufacture of wind-
screens which incorporate conductive filaments, these
filaments are applied onto the sheet of polyvinyl butyral
before itbecomes an integral part of the windscreenitself.
[0006] Usually the metal filaments positioned along
straight paths parallel to each other are laterally confined
by conductive strips, so-called "busbars", which are con-
figured to distribute electric current in each of the fila-
ments so as to ensure operation thereof.

[0007] In this sector, the operations of applying the
busbars, are usually performed manually by an operator,
with the metal strip usually being applied by means of a
hot iron.

[0008] The manual operation performed by the oper-
ator is necessary to ensure the working accuracy and
precision required during positioning of the element to
be fixed onto the plastic support, in particular when ap-
plied along curved paths.

[0009] The main disadvantage of the manual system
used inthe prior artis that such manual applicationresults
in extremely high manufacturing costs both in terms of
manufacturing time and in terms of labour.

[0010] A further disadvantage is the lack of reproduc-
ibility of the quality of the end product, a characteristic
which is mainly dependent on the experience and skill of
the operator who performed the application operation.
[0011] In particular, in operations involving the appli-
cation of conductive elements onto plastic supports, in-
sufficient heating of the joining zone may result in incom-
plete application of the element onto the support. Simi-
larly, excessive heating may result in local deterioration
of the plastic support with a consequent weakly set joint
during cooling of the working zone.

[0012] Therefore, inadequate heating of the joining
zone between conductive element and support surface
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gives rise, during quality control checks, to a large
number of rejects.

[0013] Documents EP 1 577 046 A2, DE 10 2009
010840 A1 and WO 2007/075242 A1 disclose systems
for applying coatings according to the prior art.

Summary of the invention

[0014] The technical problem posed and solved by the
present invention is therefore that of providing a device
and method for applying coating elements, able to over-
come the drawbacks mentioned above with reference to
the prior art.

[0015] This problem is solved by a system according
to claim 1 and also, according to the same inventive idea,
by a system according to claim 7 and a method according
to claim 20.

[0016] Preferred characteristic features of the present
invention are defined in the dependent claims thereof.
[0017] According to its more general aspect the inven-
tion relates to a system which comprises a heating de-
vice, suitable for heating a portion of the coating element
in a configuration where there is contact between the
heating device and the portion of coating element, and
automatic movement means, able to move the device
along the path for application of the coating element to
the support surface.

[0018] Theinventionachievesreproducibility of the de-
gree of quality of the end product by means of automation
of the displacement of the heating device. Advanta-
geously, the invention reduces the number of production
rejects due to the uncertain quality of the manual oper-
ations.

[0019] A further advantage of the present invention is
that the presence of the automatic movement means re-
duces considerably the working time, making it possible
for example to perform application of the coating at a
speed of more than 300 mm/s compared to the maximum
speed of 100 mm/s which can be achieved by means of
manual operations.

[0020] Preferably, the invention also allows measure-
ment of the quantity of power transferred during applica-
tion of the coating element.

[0021] In a second preferred version, advantageously
the invention allows adjustmentand control of the electric
power delivered to the heating device so as to ensure a
constant administration of the heat.

[0022] Ingeneralterms,the invention allows automatic
application of said coating elements in a highly controlled
and reproducible manner.

[0023] Furtheradvantages, characteristic featuresand
the modes of use of the present invention will become
clear from the following detailed description of a number
of preferred embodiments thereof, provided by way of a
non-limiting example.
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Brief description of the drawings

[0024] Reference shall be made to the figures of the
accompanying drawings in which:

= Figure 1 shows a perspective view of a first pre-
ferred embodiment of the system according to the
invention;

= Figure 2 shows a front perspective view of the
heating device in a preferred embodiment of the sys-
tem according to the present invention;

= Figure 3 shows a perspective view, from the rear,
of the device according to Figure 2;

= Figure 4 shows a perspective view of a detail of
the device according to Figure 2;

= Figure 5 shows a perspective view of a detail of
the device according to Figure 2;

= Figure 6 shows a perspective view, from above,
of a detail of a second preferred embodiment of the
device according to the invention;

= Figure 7 shows a perspective view, from above,
of adetail of an alternative embodiment of the device
according to Figure 6;

= Figure 8 shows a perspective view, from below,
of a further detail of the system according to Figure 1;

= Figure 9 shows a front perspective view of a de-
vice for cleaning the heating device according to Fig-
ure 2;

= Figure 10 show a schematic cross-sectional view
of the cleaning device according to Figure 9 in an
operating configuration ;

= Figure 11 shows a perspective view of a further
preferred embodiment of the system according to
the invention.

Detailed description of preferred examples of em-
bodiment

[0025] As will be illustrated in greater detail further be-
low, reference will be made to different preferred embod-
iments of the invention. All the embodiments achieve the
same advantages mentioned above with reference to the
system according to the invention, by means of the same
technical solution of automatic application of a coating
element to a support surface by means of heating ob-
tained by the Joule effect.

[0026] Reference will be made below to the aforemen-
tioned preferred embodiments, using the samereference
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number to denote components which are substantially
common to the different constructional forms.

[0027] As shown in Figure 2, a first preferred embod-
iment of the present invention concerns a heating device
1 for applying a coating element 4 to a support surface
along an application path, by means of administration of
heat obtained by the Joule effect. The heating device 2
according to the first preferred embodiment described
here comprises a first electrode 5 and a second electrode
6 which can be connected to an electric power generator
and are configured to form a part of an electric circuit in
which a portion of the coating element 4 can be arranged
between the first electrode 5 and the second electrode
6 so as to close the electric circuit and obtain heating by
the Joule effect of the portion of the coating element 4
following a flow of a current in the electric circuit.

[0028] Moreover, the overall configuration of the heat-
ing device 1 is such that the first electrode 5 and the
second electrode 6 are able to slide with respect to the
coating element 4 during application of the coating ele-
ment 4 to the support surface.

[0029] Advantageously, therefore, a relative move-
ment of the electrodes and the coating element to be
applied is envisaged.

[0030] Therelative sliding ofthe first electrode and sec-
ond electrode with respect to the coating element pre-
vents any localized overheating both on the coating ele-
ment and of the electrodes themselves. Application of
the coating element therefore takes place at a substan-
tially constant temperature.

[0031] In particular, the coating element 4 is made of
conductive material.

[0032] Preferably, each electrode comprises an end
for connection to the heating device 2 and a free end for
contact between the electrode and the coating element
4 in which electric current flows.

[0033] In particular, each electrode has a substantially
planar free end configured to interface, for example in an
engaging configuration, with the coating element 4.
[0034] Measurement means 8, for example comprising
a sensor, designed to measure the flow of current in at
least one of the aforementioned electrodes, are posi-
tioned in the region of at least one of the aforementioned
first electrode 5 and second electrode 6.

[0035] In the preferred embodiments described here,
means are also provided for adjusting and controlling the
flow of current in at least one of the aforementioned elec-
trodes, said means being designed to allow delivery of a
constant amount of power in the portion of the coating
element 4.

[0036] In particular, during operation of the system ac-
cording to the present invention, once contact has been
established between the aforementioned first electrode
5 and second electrode 6 and the closing means of the
electric circuit, a predetermined amount of power is de-
livered by the generator and measured on at least one
of the two electrodes.

[0037] This amountof electric currentflows in the elec-
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tric circuit formed following engagement between the
aforementioned first electrode 5 and second electrode 6
and the coating element portion 4 in which the aforemen-
tioned flow occurs.

[0038] In one embodiment of the device according to
the present invention it is envisaged using rotating elec-
trodes which are able torollover the surface ofthe coating
element4 during the aforementionedrelative sliding step.
[0039] In other words, the dynamic heating obtained
by means of the Joule effect, with the electrodes making
dynamic contact with the coating material, may be
achieved by means of sliding electrodes or by means of
rotating electrodes.

[0040] In a further preferred embodiment it is envis-
aged using afixed electrode and a rotating electrode, the
latter being in particular able to roll over the surface with-
out sliding. This further embodiment, as shown in Figure
11, is particularly advantageous. In particular, during use,
in the region where there is contact between the rotating
electrode and the coating element 4, the rolling friction
present is able to reduce significantly the presence of
dust and impurities which could be produced in the case
of sliding friction.

[0041] Therefore, for example, the presence of a suc-
tion device, as described below, is not required in the
region of the rotating electrode. Preferably, the rotating
electrode is positioned, in the direction of welding travel,
after the sliding electrode. In this way, advantageously,
the rotating electrode manages to keep the busbar in
position - as will be described more fully below - without
having to provide a first statically welded portion.
[0042] Yet another embodiment envisages the pres-
ence of a first rotating electrode 5 and a second rotating
electrode 6 which have a first and second axis of rotation
substantially coaxial with each other, in particular the first
and second axis of rotation being respectively substan-
tially perpendicular to the welding path.

[0043] Advantageously, in such a configuration, during
use, the current flow will take place in a direction sub-
stantially perpendicular to the desired application path.
In particular, the current will pass through a section of
the coating element where there is no frictional interac-
tion with the electrodes. In this way the operating ineffi-
ciency due to the impurities generated by the friction be-
tween the electrodes and the coating elementis reduced.
[0044] In particular, the electrodes are configured so
as to be positioned, during welding of a strip-like coating
element4, respectively along the outer edges of the strip-
like element.

[0045] Preferably, in all the embodiments described
here, the device according to the present invention also
comprises means 20, 21, 22, 23 for supporting and po-
sitioning a coating element 4, suitable for supporting and
positioning the coating element 4 along the desired ap-
plication path.

[0046] The aforementioned supporting and positioning
means comprise, for example, a plurality of rollers which
are rotatably mounted on a respective plurality of spin-
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dles attached to the heating device. The aforementioned
rollers support the coating element, which has in partic-
ular a strip-like form, in the form of reels.

[0047] The coating element 4 may be unwound from
areel 20 for storing the strip-like element, said reel being
for example removably attached to the heating device 2.
[0048] Preferably, each pin is able to be moved along
its longitudinal axis in such a way as to allow a change
in format of the strip-like coating element, in particular
change of format of strip-like elements with different
widths.

[0049] In particular, as shown in Figures 2 and 3, the
movement of the storage reel is produced by a motor,
for example a brushless motor.

[0050] In a configuration during use, as shown in Fig-
ure 1, a first portion of the coating element 4, partially
unwound from the storage reel 20, is positioned on a
plurality of drive elements - for example at least a first
drive wheel 21 and second drive wheel 22 - which are
suitably positioned and adjusted to obtain a desired de-
gree of tensioning of the strip-like coating element 4 in
the zone where it is applied onto the support surface.
[0051] Inparticular, as showninthefigures, the second
drive wheel 22 is positioned in an end zone of the heating
device 2, for example in a zone of the device 2 designed
to make contact with the coating element 4 in an operat-
ing condition of the device 1.

[0052] In a configuration during use of a preferred em-
bodiment of the system according to the present inven-
tion, the coating element 4 is kept in position by means
of a retaining element 80. In particular, this retaining el-
ement comprises a suction mouth configured to retain a
portion of the coating element 4 by means of application
of a vacuum.

[0053] Inan alternative embodiment, not shown in the
figures, the aforementioned element 80 comprises a plu-
rality of contact needles for retaining the coating element
with respect to the support surface.

[0054] Inanalternative embodimentitis envisaged us-
ing a sucker element 80.

[0055] In particular, the device 1 according to the em-
bodiments described here also comprises an element 81
for cutting the coating element 4.

[0056] For example, the cutting element is formed as
ablade 81, preferably connected to the retaining element
80, so as to perform cutting of the coating element 4, in
particular during use at the end of a first coating opera-
tion.

[0057] In particular, in order to keep the coating ele-
ment portion tensioned, for example following the afore-
mentioned cutting operation, a locking element posi-
tioned in a configuration where it makes support contact
against the second drive wheel 22 is provided.

[0058] In the first preferred embodiment described
here, the device 1 according to the invention also com-
prises suction means 15 configured to remove by means
of suction any residues present on the coating element
4. In particular, these suction means 15, as shown in
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Figure 8, comprise two suction mouths positioned rela-
tive to each other so as to remove by means of suction,
from different angles, any impurities from the surface of
the coating element 4.

[0059] For example, the aforementioned impurities
comprise residual material which forms on the surface
of the coating element following interaction between the
electrodes and the coating element during dynamic con-
tact.

[0060] Preferably, the suction means 15 are attached
to the heating device 1 so that they may be moved, to-
gether with the device 1, above the coating element 4.
[0061] In particular, the suction device 15 is supported
above the coating element 4 by revolving elements, for
example wheels, which in particular may be adjusted
heightwise with respect to the coating 4 so as to allow
positioning of the suction mouths at an optimum suction
height.

[0062] In the first embodiment described here, the de-
vice 1 according to the invention also comprises posi-
tioning means able to move the aforementionedfirstelec-
trode 5 and second electrode 6 from a lowered operating
configuration, in which the first electrode 5 and second
electrode 6 are able to interact with the coating element
4, into a raised configuration, in which the first electrode
5 and second electrode 6 are able to interact with a clean-
ing element 30.

[0063] In particular, the aforementioned movement
takes place in a plane substantially perpendicular to the
application path of the coating element 4.

[0064] In araised cleaning position, the electrodes are
positioned in a direction substantially perpendicular to
the direction of use and in particular any traces of con-
taminating material are removed from the surfaces of the
connecting ends suitable for interacting with the coating
element 4.

[0065] These positioning means are also envisaged in
the aforementioned further embodiment, in particular for
allowing positioning of the sliding electrode in a direction
substantially perpendicular to the direction of use as de-
scribed above. As shown in Figure 10, the cleaning ele-
ment 30 comprises for example a brush 32 preferably
made of brass.

[0066] For example, the zone of interaction between
electrodes and brush is enclosed inside a suction cham-
ber from which any residual impurities are removed by
means of suction mouths 33 and 34, as shownin Figure 9.

[0067] The cleaningdevice 30 also comprises an abra-
sive belt 31.
[0068] The abrasive belt 31, in the same way as the

brush 32, interacts with the contact ends of the first elec-
trode 5 and second electrode 6 for removal of impurities,
for example produced during use, i.e. during sliding of
the first electrode 5 and second electrode 6 with respect
to the coating element 4.

[0069] In all the preferred embodiments described
here, the system 2 according to the present invention
comprises a heating device 1 and automatic movement
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means 3 able to move the device 1 along the path where
the coating element 4 is applied to the support surface.
[0070] In particular, the aforementioned automatic
movement means 3 comprise arobotic arm, for example
a robotic arm of a six-axis robot.

[0071] In the first preferred embodiment it is also en-
visaged applying pressure on the coating element 4. In
particular, the pressure on the coating element 4 is ex-
erted by the same first electrode 5 and second electrode
6, for example during the aforementioned heating oper-
ation.

[0072] Preferably, the system 2 according to the
presentinvention also comprises arevolving element 18,
for example a pressure roller, configured to apply a fixing
pressure on a portion of the coating element 4. In partic-
ular, the revolving element 18 is positioned so as to act
on the coating element 4 after the aforementioned first
electrode 5 and second electrode 6.

[0073] The pressure exerted by the revolving element
18 on the coating element 4 may be in addition to or
instead of the pressure exerted by the first electrode 5
and second electrode 6.

[0074] In asecond preferred embodiment, the heating
device 10 according to the present invention comprises
a first electrode 50 and second electrode 60 which can
be connected to an electric power generator and which
are configured to form a part of an electric circuit. The
heating device 1 also comprises means 7 for closing the
aforementioned electric circuit, which can be arranged
between the aforementioned first electrode 50 and sec-
ond electrode 60 and are made of conductive material
so as to obtain heating by means of the Joule effect of
an external surface of the closing means following a flow
of currentin the electric circuit. Advantageously, the clos-
ing means 7 are able to slide with respect to the coating
element 4 during application of the coating element onto
the support surface.

[0075] Inparticular, the aforementioned closing means
comprise a member 7 configured to be arranged between
the aforementioned first electrode 50 and second elec-
trode 60 and having a plate-shaped form, for example of
small thickness.

[0076] Preferably the member 7 is made of metallic
material.
[0077] In particular, the aforementioned conductive

member 7 is made of a refractory metallic material, for
example molybdenum.

[0078] In the second embodiment described here, the
free end of each electrode is suitably shaped so as to
ensure contact between each electrode and the conduc-
tive member 7.

[0079] A point-like shape of the free end of the elec-
trode allows, for example, a point-like contact. Alterna-
tively, the contact between each electrode and the con-
ductive element 7 is planar or spherical, for example in
the case of aform-fit between the free end of the electrode
and the conductive member 7.

[0080] In particular, the same conductive member 7
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comprises a portion shaped so as to accommodate a
form-fit with a free end of the aforementioned first elec-
trode 50 and second electrode 60.

[0081] Preferably, in this configuration each electrode
is connected independently to the main body of the heat-
ing device 2 by means of a system for adjusting the con-
tact height, for example by means of an elastic member
positioned at the connection end of each electrode.
[0082] In particular, an elastic member, for example a
spring, suitable for allowing any substantial vertical
movements of the electrode, is provided at the point
where each electrode is connected to the heating device
2. This elastic member is configured so as to ensure con-
tinuous contact of the free end of each electrode with the
conductive member 7, in particular during sliding of the
conductive member 7 on the coating, thus compensating
for any roughness or unevenness of the support surface.
[0083] During use, heating of the conductive member
7 is produced by the flowing of current across the contact
zone between the electrodes and the conductive member
7, in particular by the resistance of the contact zone be-
tween electrodes and conductive member 7.

[0084] The transfer of heat from the conductive mem-
ber 7 to the support surface depends on the temperature
reached by the member 7 and on the extension of the
actual contact zone between the member 7 and the sup-
port surface. In particular, in order to obtain substantially
constant and uniformly distributed transfer of heat, the
two contact surfaces between which heat exchange oc-
curs must be substantially planar.

[0085] Advantageously, asaresultofthe configuration
of the heating device 1 according to the second preferred
embodiment of the present invention, the contact of the
conductive member 7 may be automatically adapted to
the support surface, thereby increasing the efficiency of
the heat transfer.

[0086] This adaptive capacity is determined both by
the possibility for vertical movement of each electrode
and by the substantially point-like contact between the
free end of each electrode and the conductive member 7.
[0087] Advantageously, therefore, there exists an am-
ple capacity for adapting the conductive member 7, in
particular while heating, during use of the heating device
1.

[0088] As shown in Figure 6, the conductive member
7 has a substantially curved form at a first and second
end of a surface of the conductive member 7, designed
to face the coating element 4.

[0089] This curved form allows a reduction in the fric-
tional forces during relative sliding of the conductive
member 7 and the coating element 4.

[0090] In particular, the conductive member 7 is made
of material with an electricalresistance less than the elec-
trical resistance of the coating element 4.

[0091] In this way, during an operating condition,
namely during a condition where there is contact between
the conductive member 7 and the coating element 4, the
electric current flows in the electric circuit formed follow-
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ing engagement between the aforementioned first elec-
trode 50 and second electrode 60 and the conductive
member 7.

[0092] In particular, in this operating condition, at least
90% of the currentdelivered passes through the conduc-
tive member 7 and only a small percentage, for example,
passes through the coating element 4.

[0093] The conductive member 7 has a socket portion,
in particular suitable for connection with measurement
means 8, for example a temperature sensor, designed
to measure the temperature value of the conductive
member 7. In the embodiment described here, as shown
in Figure 6, a thermocouple 8 is arranged in position, for
example above an upper surface between the aforemen-
tioned contact zones, in order to measure the tempera-
ture value of the conductive member 7.

[0094] In a further embodiment, the conductive mem-
ber 7 has at least one discontinuous zone on the surface
designed to face the coating element 4. In particular, as
shown in Figure 7, the aforementioned discontinuous
zone comprises at least one undercut portion 72, formed
in particular by stock removal.

[0095] This undercut portion 72 allows, in particular
during operation of the heating device 1, more rapid cool-
ing of the conductive member 7 due to an increase in the
surface area of the member 7 in contact with the air.
[0096] In particular, in a static operating condition
where there is contact between the conductive member
7 and the coating element 4, the undercut portion 72 al-
lows the flow of an air current between the contact sur-
faces and prevents excessive overheating thereof. In the
case of static operation of the heating device 1, it is en-
visaged that there is no sliding of the heating system 1
with respect to the coating element 4, but only contact
between the conductive member 7 and the coating ele-
ment 4, located in a specific zone where the coating el-
ement 4 is fixed to the support surface.

[0097] With reference to both the first and the second
embodiments described here, the heating device 1 ac-
cording to the present invention comprises means for
controlling and adjusting the voltage applied to the elec-
trodes.

[0098] By means of these control and adjusting means
it is possible to administer to the heating device 1 the
amount of electric power needed to supply the amount
of heat necessary for fixing the coating element 4 to the
support surface.

[0099] For example in the first embodiment described
here, with said means the power required may be set.
The system, based on the resistance encountered in the
circuit, is able to adjust the voltage or current values so
as to achieve the desired aim.

[0100] |In particular, in the second embodiment de-
scribed, said means may be used to set the temperature
of the conductive member 7. The system, depending on
the temperature variations detected, for example via the
thermocouple 8, is able to adjust the voltage or current
values so as to achieve the desired aim.
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[0101] Advantageously, the heating device 1 accord-
ing to the second preferred embodiment of the present
invention allows application of a coating element 4 made
of non-conductive material. Moreover, extension of the
contact surface area between the conductive member 7
and the support surface allows use thereof also for the
application of flexible connectors, such as those used in
Kapton electronics.

[0102] As regards operation of the heating device 1
according to the present invention, in all the preferred
embodiments described here the device may be moved
towards the support surface for application of a coating
element 4.

[0103] Withreference to the aforementioned preferred
embodiments the main operating steps of the heating
device 1 will be described below.

[0104] During a configuration of use of the heating de-
vice 1 according to the first embodiment, the free ends
of the first electrode 5 and second electrode 6 are posi-
tioned opposite the coating element 4 and heating of the
coating element 4 is performed following a flow of current
in the coating element itself.

[0105] In particular, in the case where the coating el-
ement is made of conductive material and is in contact
with the first electrode 5 and second electrode 6, heating
of the external surface of the portion situated between
the two electrodes occurs as a result of the Joule effect
following a flow of current in the portion of the coating
element 4.

[0106] During delivery of electric power to at least one
of said first electrode 5 and second electrode 6, said de-
livery is monitored and adjusted so as to administer a
constant amount of power to said first electrode 5 or sec-
ond electrode 6. In particular, the aforementioned mon-
itoring and adjustment step is performed during relative
sliding of the aforementioned first electrode 5 and second
electrode 6 with respect to the coating element.

[0107] Intheheatingdevice 10according tothe second
embodiment, each first electrode 50 and second elec-
trode 60 is in contact with the aforementioned closing
means, for example a conductive member 7 which is en-
gaged with the coating element.

[0108] Advantageously, the conductive member 7 is
heated independently via a contact resistance between
the first electrode 5 and second electrode 6 and the con-
ductive member 7.

[0109] In this case, adjustment of the desired heating
is performed less effectively than in the aforementioned
case; it is therefore preferable to operate in such a way
as to keep the temperature of the conductive member 7
constant. In other words, in this case the power output
by the conductive member 7 is detected and an amount
of current which compensates for the power output is
delivered so as to keep the energy balance of the con-
ductive member 7 constant.

[0110] During delivery, monitoring and adjustment of
the electric power delivered is also performed so as to
administer a constant amount of power to the aforemen-
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tioned closing means 7 so as to ensure constant admin-
istration of the heat to the coating element.

[0111] In particular, in the second embodiment de-
scribed here, the closing means 7 are able to slide with
respect to the coating element 4 during application of the
coating element 4 onto the support surface.

[0112] For example, the monitoring and adjustment
step is performed during relative sliding of the aforemen-
tioned closing means 7 with respect to the coating ele-
ment 4.

[0113] An operator will be able to adjust the parame-
ters, such as the sliding speed of the electrodes or the
power delivered, depending on the specific characteris-
tics in each case, for example the type of material of the
support surface or the type of material of the coating el-
ement.

[0114] In some embodiments described here, before
moving the heating device 2 along the path for application
onto the support surface, an initial step involving fixing
of a first portion of the coating element 4 is envisaged.
During the initial step it is in fact important to fix a first
portion of the coating element by means of the heating
device 1 preferably in a static configuration, by perform-
ing firstly heating as described above and then cooling
thereof in order to ensure that bonding has taken place.
[0115] In the first embodiment heating of the first por-
tion is performed only along the portion situated between
the two electrodes; as soon as current delivery to the
electrodes is stopped, the cooling step starts, said step
being able to be speeded up for example by means of
an air jet.

[0116] In the second embodiment described above,
cooling of the heated portions is performed less effec-
tively than in the preceding case and therefore forced-
air cooling is envisaged.

[0117] Inboth cases, fixing of this first portion therefore
allows the following step of sliding the heating device 2
on the support surface in order to apply the coating ele-
ment 4.

[0118] In particular, the subsequent restoration of the
initial temperature conditions in the zone where the coat-
ing element 4 and support surface are joined together
results in fixing of the coating element 4 to the support
surface.

[0119] Advantageously, in the further embodiment de-
scribed above, this step of fixing a first portion is not nec-
essary, since the bond between the layers to be welded
is ensured by the configuration of the device itself.
[0120] In particular, owing to the presence of the rotat-
ing electrode, it is possible to speed up the processing
time and move the device along the welding path keeping
the busbar in position.

[0121] Infact, the frictional force which occurs between
the support surface, for example made of plastic, and the
metallic coating element, is greater than the revolving
frictional force between the free end of the rotating elec-
trode and the metallic coating element. The greater fric-
tionalforce generates greater cohesion between the con-
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tact surfaces which therefore reduces significantly the
possibility of displacement of the busbar from the desired
welding path.

[0122] The presentinvention has been described hith-
erto with reference to preferred embodiments. It is un-
derstood that other embodiments relating to the same
inventive idea may exist, as defined by the scope of pro-
tection of the claims which are provided hereinbelow.

Claims

1. System (2) for automatically applying a coating ele-
ment (4) to a support surface, comprising:

- a heating device (1) for applying the coating
element (4) along an application path of the sup-
port surface, by means of administration of heat
obtained by the Joule effect,

which heating device (1) comprises a first elec-
trode (5) and second electrode (6) which can be
connected to an electric power generator and
are configured to form a part of an electric circuit,
a portion of the coating element (4) being able
to be arranged between said first electrode (5)
and said second electrode (6) so as to close said
electric circuit so as to obtain heating by means
of the Joule effect of the portion of the coating
element (4)following aflow of currentinthe elec-
tric circuit, and

- automatic movement means (3),

characterized in that

the overall configuration of said heating device (1)
is such that said first electrode (5) and second elec-
trode (6) are to be slided with respect to the coating
element (4) during application of the coating element
(4) to the support surface, said automatic movement
means (3) being configured to slide said first elec-
trode (5) and second electrode (6) along the path for
applying the coating element (4) to the support sur-
face during application of the coating element.

2. System (2) according to any one of the preceding
claims, wherein said first electrode (5) and/or second
electrode (6) have a substantially planar free end
able to contact said coating element.

3. System (2) according to any one of the preceding
claims, wherein said first electrode (5) is a sliding
electrode and said second electrode (6) is a rotating
electrode.

4, System (2) according to the preceding claim, where-
in said second rotating electrode (6) has an axis of
rotation substantially at right angles to said applica-
tion path, preferably an axis of rotation which is sub-
stantially horizontal.

10

15

20

25

30

35

40

45

50

55

5.

10.

System (2) according to claim 1, wherein said first
electrode (5) and second electrode (6) are rotating
electrodes.

System (2) according to the preceding claim, where-
in said first rotating electrode (5) and second rotating
electrode (6) have respectively a first and second
axis of rotation substantially coaxial with each other,
said first and second axis of rotation being substan-
tially perpendicular to the welding path.

System (20) for automatically applying a coating el-
ement (4) to a support surface, comprising:

- a heating device (10) for applying the coating
element (4) along an application path of the sup-
port surface, by means of administration of heat
obtained by the Joule effect,

which heating device (10) comprises afirstelec-
trode (50) and second electrode (60) which can
be connected to an electric power generatorand
are configured to form a part of an electric circuit,
which heating device (10) comprises means (7)
for closing said electric circuit, which are ar-
ranged between said first electrode (50) and
second electrode (60) and are made of conduc-
tive material,

so as to obtain heating by means of the Joule
effect of an external surface of said closing
means following a flow of current in the electric
circuit, wherein said closing means (7) are able
to slide with respect to the coating element (4)
during application of the coating element to the
support surface; and

- automatic movement means (3),

characterized in that said automatic movement
means are configured to slide said first electrode (50)
and second electrode (60) along the path for apply-
ing the coating element (4) to the support surface
during application of the coating element to the sup-
port surface.

System (20) according to the preceding claim,
wherein said closing means (7) are made of refrac-
tory metallic material.

System (20) according to claim 8 or 9, wherein said
closing means comprise a substantially plate-
shaped member (7) configured to be arranged be-
tween said first electrode (50) and second electrode
(60).

System (20) according to the preceding claim,
wherein each of said first electrode (50) and second
electrode (60) have a free end with a substantially
point-like form suitable for making contact with the
substantially plate-shaped member (7).
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17.
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System (20) according to claim 10 or 11, wherein
said substantially plate-shaped member (7) compris-
es a portion configured to accommodate a form-fit
with a free end of said first electrode (50) and said
second electrode (60).

System (20) according to any one of claims 8 to 12,
further comprising an elastic member positioned in
the region of said first electrode (50) and second
electrode (60) and configured to ensure continuous
contact of the free end of said first electrode (5) and
second electrode (60) with said closing means (7).

System (2; 20) according to any one of the preceding
claims, further comprising means (8) for measuring
the flow of currentin atleastone of said first electrode
(5; 50) and second electrode (6; 60).

System (2; 20) according to any one of the preceding
claims, further comprising means for adjusting and
controlling the flow of current in at least one of said
first electrode (5; 50) and second electrode (6; 60),
designed to allow delivery of a constant amount of
power in a portion of the coating element (4) which
closes the electric circuit.

System (2; 20) according to any one of the preceding
claims, further comprising means (20, 21, 22) for
supporting and positioning a coating element (4),
suitable for supporting and positioning the coating
element (4) along the application path.

System (2; 20) according to any one of the preceding
claims, further comprising suction means (15) con-
figured to remove by means of suction any residues
on the coating element (4).

System (2; 20) according to any one of the preceding
claims, further comprising positioning means suita-
ble for moving said first electrode (5; 50) and second
electrode (6; 60) from a lowered operating configu-
ration, in which saidfirst electrode (5; 50) and second
electrode (6; 60) are able to interact with said coating
element (4), to a raised configuration in which said
first electrode (5; 50) and second electrode (6; 60)
are able tointeract with a cleaning device, said move-
mentoccurring in a plane substantially perpendicular
to said application path.

System (2; 20) according to any one of the preceding
claims, further comprising an elementfor cutting said
coating element (4), configured to define a cutting
surface at the longitudinal ends of the coating ele-
ment (4).

System (2; 20) according to any one of the preceding
claims, wherein said automatic movementmeans (3)
comprise a robotic arm.
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20.

21.

22,

Method for applying a coating element (4) to a sup-
port surface by means of administration of heat ob-
tained by the Joule effect, comprising the steps of:

- providing a system (2; 20) according to any
one of the preceding claims, said system com-
prising a heating device (1; 10);

- moving said heating device (1; 10) towards the
support surface for applying a coating element
(4);

- delivering electric power to at least a first elec-
trode (5; 50) or second electrode (6; 60) of the
heating device (1; 10);

- monitoring and adjusting said delivery of elec-
tric power so as to administer a constant amount
of power to said first electrode (5; 50) or second
electrode (6; 60),

characterized in that said first electrode (5; 50) and
second electrode (6; 60) being moved to slide with
respectto said coating element (4) during application
of the coating element (4) to the support surface.

Method according to the preceding claim, wherein
said monitoring and adjustment step is performed
during a relative movement of said first electrode (5;
50) and second electrode (6; 60) with respect to said
coating element (4).

Method according to claim 22, wherein said move-
ment comprises a rotation of atleastone of said elec-
trodes (60) with respect to said coating element (4).

Patentanspriiche

1.

System (2) zur automatischen Aufbringung eines
Beschichtungselementes (4) auf eine Trageflache,
das umfasst:

- eine Heizvorrichtung (1) zur Aufbringung des
Beschichtungselementes (4) entlang eines Auf-
bringungspfades der Trageflache durch Zufiih-
rung von Warme, die durch den Joule-Effekt er-
halten wird,

wobei die Heizvorrichtung (1) umfasst: eine ers-
te Elektrode (5) und eine zweite Elektrode (6),
die an einen Stromgenerator angeschlossen
werden kdnnen und geeignet sind, einen Teil
einer elektrischen Schaltung zu bilden,

wobei ein Teil des Beschichtungselementes (4)
zwischen der ersten Elektrode (5) und der zwei-
ten Elektrode (6) angeordnet sein kann, um so
die elektrische Schaltung zu schlieRen, um eine
Erwarmung durch den Joule-Effekt des Teils
des Beschichtungselementes (4) nach einem
Stromfluss in der elektrischen Schaltung zu er-
halten, und
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- automatisches Bewegungsmittel (3),

dadurch gekennzeichnet,

dass die Gesamtkonfiguration der Heizvorrichtung
(1) so vorgesehen ist, dass die erste Elektrode (5)
und die zweite Elektrode (6) gegeniiber dem Be-
schichtungselement (4), wahrend der Aufbringung
des Beschichtungselementes (4) auf die Tragefla-
che, geschoben werden missen, wobei das auto-
matische Bewegungsmittel (3) geeignetist, die erste
Elektrode (5) und die zweite Elektrode (6) entlang
des Pfades zur Aufbringung des Beschichtungsele-
mentes (4) auf die Trageflache wahrend der Aufbrin-
gung des Beschichtungselementes zu schieben.

System (2) gemal einem der vorangehenden An-
spriche, wobei die erste Elektrode (5) und/oder die
zweite Elektrode (6) Uber ein im Wesentlichen pla-
nares freies Ende verfligen und in der Lage sind,
das Beschichtungselement zu kontaktieren.

System (2) gemal einem der vorangehenden An-
spriche, wobei die erste Elektrode (5) eine Gleite-
lektrode und die zweite Elektrode (6) eine Drehelek-
trode ist.

System (2) gemalt dem vorangehenden Anspruch,
wobei die zweite Drehelektrode (6) Uber eine Dreh-
achse verfigt, die im Wesentlichen in einem rechten
Winkel zu dem Aufbringungspfad angeordnet ist,
vorzugsweise eine Drehachse, die im Wesentlichen
horizontal ist.

System (2) gemal Anspruch 1, wobei die erste Elek-
trode (5) und die zweite Elektrode (6) Drehelektro-
den sind.

System (2) gemalt dem vorangehenden Anspruch,
wobei die erste Drehelektrode (5) und die zweite
Drehelektrode (6) jeweils Uber eine erste und zweite
Drehachse verfligen, die im Wesentlichen koaxial
zueinander angeordnet sind, wobei die erste und
zweite Drehachse im Wesentlichen senkrecht zu
dem Schweillpfad angeordnet sind.

System (20) zur automatischen Aufbringung eines
Beschichtungselementes (4) auf eine Trageflache,
das umfasst:

- eine Heizvorrichtung (10) zur Aufbringung des
Beschichtungselementes (4) entlang eines Auf-
bringungspfades der Trageflache durch Zufiih-
rung von Warme, die durch den Joule-Effekt er-
halten wird,

wobei die Heizvorrichtung (10) umfasst: eine
erste Elektrode (50) und eine zweite Elektrode
(60), die an einen Stromgenerator angeschlos-
sen werden kénnen und geeignet sind, einen
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10.

1.

12.

13.

Teil einer elektrischen Schaltung zu bilden, wo-
bei die Heizvorrichtung (10) umfasst: Mittel (7)
zur SchlieRung der elektrischen Schaltung, das
zwischen der ersten Elektrode (50) und der
zweiten Elektrode (60) angeordnet ist und aus
leitfahigem Material besteht,

um eine Erwarmung durch den Joule-Effekt ei-
ner AuRenflache des SchlieRmittels nach einem
Stromfluss in der elektrischen Schaltung zu er-
halten, wobei das SchlieRmittel (7) in der Lage
ist, gegenliber dem Beschichtungselement (4)
wahrend der Aufbringung des Beschichtungse-
lementes auf die Trageflache zu gleiten; und

- automatisches Bewegungsmittel (3),

dadurch gekennzeichnet, dass das automatische
Bewegungsmittel geeignet ist, die erste Elektrode
(50) und die zweite Elektrode (60) entlang des Pfa-
des zur Aufbringung des Beschichtungselementes
(4) aufdie Trageflache wahrend der Aufbringung des
Beschichtungselementes auf die Trageflache zu
schieben.

System (20) gemal dem vorangehenden Anspruch,
wobei das SchlieRmittel (7) aus einem feuerfesten
metallischen Material besteht.

System (20) gemanR Anspruch 8 oder 9, wobei das
SchlieBmittel umfasst: ein im Wesentlichen platten-
férmiges Teil (7), das geeignetist, zwischendie erste
Elektrode (50) und die zweite Elektrode (60) ange-
ordnet zu werden.

System (20) gemal dem vorangehenden Anspruch,
wobei sowohl die erste Elektrode (50) als auch die
zweite Elektrode (60) Uber ein freies Ende mit einer
im Wesentlichen punktférmigen Form verflgen, die
geeignet ist, mit dem im Wesentlichen plattenférmi-
gen Teil (7) in Kontakt zu treten.

System (20) gemaR Anspruch 10 oder 11, wobeidas
im Wesentlichen plattenférmige Teil (7) umfasst: ei-
nen Teil, der geeignet ist, einen Formschluss mit ei-
nem freien Ende der ersten Elektrode (50) und der
zweiten Elektrode (60) zu beherbergen.

System (20) gemal einem der Anspriche 8 bis 12,
das weiterhin umfasst: ein elastisches Teil, das in
dem Bereich der ersten Elektrode (50) und der zwei-
ten Elektrode (60) positioniert ist und geeignet ist,
einen kontinuierlichen Kontakt des freien Endes der
ersten Elektrode (5) und der zweiten Elektrode (60)
mit dem SchlielRmittel (7) sicherzustellen.

System (2; 20) gemal} einem der vorangehenden
Anspriiche, das weiterhin umfasst: Mittel (8) zur
Messung des Stromflusses in der ersten Elektrode
(5; 50) und/oder der zweiten Elektrode (6; 60).



14.

15.

16.

17.

18.

19.

20.

19

System (2; 20) gemal einem der vorangehenden
Anspriiche, das weiterhin umfasst; Mittel zur Justie-
rung und Steuerung des Stromflusses in der ersten
Elektrode (5; 50) und/oder der zweiten Elektrode (6;
60), das geeignet ist, die Bereitstellung einer kon-
stanten Menge an Leistung in einem Teil des Be-
schichtungselementes (4), das die elektrische
Schaltung schlielt, zu erlauben.

System (2; 20) gemal einem der vorangehenden
Anspriiche, das weiterhin umfasst: Mittel (20, 21, 22)
zur Unterstitzung und Positionierung eines Be-
schichtungselementes (4), das geeignet ist, das Be-
schichtungselement (4) entlang des Aufbringungs-
pfades zu unterstlitzen und zu positionieren.

System (2; 20) gemal einem der vorangehenden
Anspriiche, das weiterhin umfasst; Saugmittel (15),
das geeignet ist, jeden beliebigen Riickstand auf
dem Beschichtungselement (4) durch Absaugen zu
entfernen.

System (2; 20) gemal einem der vorangehenden
Anspriiche, das weiterhin umfasst; Positioniermittel,
das geeignet ist, die erste Elektrode (5; 50) und die
zweite Elektrode (6; 60) aus einer abgesenkten Be-
triebskonfiguration, in der die erste Elektrode (5; 50)
und die zweite Elektrode (6; 60) in der Lage sind, mit
dem Beschichtungselement (4) zu interagieren, in
eine angehobene Konfiguration zu bewegen, in der
die erste Elektrode (5; 50) und die zweite Elektrode
(6; 60) in der Lage sind, mit einer Reinigungsvorrich-
tung zu interagieren, wobei die Bewegung in einer
Ebene auftritt, die im Wesentlichen senkrecht zu
dem Aufbringungspfad angeordnet ist.

System (2; 20) gemal einem der vorangehenden
Anspriiche, das weiterhin umfasst: ein Element zum
Schneiden des Beschichtungselementes (4), das
geeignet ist, eine Schnittflache bei den longitudina-
len Enden des Beschichtungselementes (4) zu de-
finieren.

System (2; 20) gemal einem der vorangehenden
Anspriiche, wobei das automatische Bewegungs-
mittel (3) einen Roboterarm umfasst.

Verfahren zur Aufbringung eines Beschichtungsele-
mentes (4) auf eine Trageflache durch Zufiihrung
von Warme, die durch den Joule-Effekt erhalten
wird, das die folgenden Schritte umfasst:

- Bereitstellung eines Systems (2; 20) gemal
einem der vorangehenden Anspriiche, wobei
das System eine Heizvorrichtung (1; 10) um-
fasst;

- Bewegung der Heizvorrichtung (1; 10) in Rich-
tung der Trageflache zur Aufbringung eines Be-
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21.

22,

20

schichtungselementes (4);

- Bereitstellung von elektrischer Energie an eine
erste Elektrode (5; 50) und/oder eine zweite
Elektrode (6; 60) der Heizvorrichtung (1; 10);

- Uberwachung und Justierung der Bereitstel-
lung von elektrischer Leistung, um der ersten
Elektrode (5; 50) oder der zweiten Elektrode (6;
60) eine konstante Menge an Leistung zuzufiih-
ren,

dadurch gekennzeichnet, dass die erste Elektrode
(5; 50) und die zweite Elektrode (6; 60) bewegt wer-
den, um gegeniiber dem Beschichtungselement (4)
wahrend der Aufbringung des Beschichtungsele-
mentes (4) auf die Trageflache zu gleiten.

Verfahren gemal dem vorangehenden Anspruch,
wobei der Uberwachungsund Justierungsschritt
wahrend einer relativen Bewegung der ersten Elek-
trode (5; 50) und der zweiten Elektrode (6; 60) ge-
genliber dem Beschichtungselement (4) durchge-
fihrt wird.

Verfahren gemaR Anspruch 22, wobei die Bewe-
gung umfasst; eine Drehung mindestens einer der
Elektroden (60) gegeniber dem Beschichtungsele-
ment (4).

Revendications

1.

Systéme (2) d’application automatique d’'un élément
de revétement (4) sur une surface de support,
comprenant :

- un dispositif chauffant (1) pour appliquer I'élé-
ment de revétement (4) le long d’un trajet d’ap-
plication de la surface de support al'aide de I'ad-
ministration de chaleur obtenue par I'effet Joule,
lequel dispositif chauffant (1) comprend une pre-
miére électrode (5) et une seconde électrode (6)
qui peuvent étre reliées a un générateur de cou-
rant électrique et sont configurées pour former
une partie d’un circuit électrique,

une partie de I'élément de revétement (4) pou-
vant étre disposée entre ladite premiere électro-
de (5) et ladite seconde électrode (6) pour fer-
mer ledit circuit électrique afin d’obtenir du
chauffage au moyen de I'effet Joule de la partie
de I'élément de revétement (4) suivant un flux
de courant dans le circuit électrique, et

- des moyens de mouvement automatique (3),

caractérisé en ce que

la configuration générale dudit dispositif chauffant
(1) esttelle que ladite premiére électrode (5) et ladite
seconde électrode (6) doivent coulisser par rapport
a I'élément de revétement (4) au cours de I'applica-
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tion de I'élément de revétement (4) sur la surface de
support, lesdits moyens de mouvementautomatique
(3) étant configurés pour faire coulisser ladite pre-
miere électrode (5) et ladite seconde électrode (6)
le long du trajet d’application de I'élément de revé-
tement (4) sur la surface de support au cours de
I'application de I'élément de revétement.

Systéme (2) selon 'une quelconque des revendica-
tions précédentes, dans lequel ladite premiére élec-
trode (5) et/ou ladite seconde électrode (6) posse-
de(nt) une extrémité libre essentiellement planaire
pouvant entrer en contact avec ledit élément de re-
vétement.

Systéme (2) selon 'une quelconque des revendica-
tions précédentes, dans lequel ladite premiére élec-
trode (5) est une électrode coulissante et ladite se-
conde électrode (6) est une électrode rotative.

Systéme (2) selon larevendication précédente, dans
lequel ladite seconde électrode rotative (6) posséde
un axe de rotation essentiellement a angles droits
par rapport audit trajet d’application, de préférence
un axe de rotation qui estessentiellement horizontal.

Systéme (2) selon la revendication 1, dans lequel
ladite premiére électrode (5) et ladite seconde élec-
trode (6) sont des électrodes rotatives.

Systéme (2) selon larevendication précédente, dans
lequel ladite premiére électrode rotative (5) et ladite
seconde électrode rotative (6) possedent respecti-
vement un premier et un second axe de rotation es-
sentiellement coaxiaux 'un parrapport a 'autre, ledit
premier et ledit second axe de rotation étant essen-
tiellement perpendiculaire au trajet de soudure.

Systéme (20) d’application automatique d’un élé-
ment de revétement (4) sur une surface de support,
comprenant :

- undispositif chauffant (10) pour appliquer I'élé-
ment de revétement (4) le long d’un trajet d’ap-
plication de la surface de support a l'aide de I'ad-
ministration de chaleur obtenue par 'effet Joule,
lequel dispositif chauffant (10) comprend une
premiere électrode (50) et une seconde électro-
de (60) qui peuvent étre reliées a un générateur
de courant électrique et sont configurées pour
former une partie d’un circuit électrique,

lequel dispositif chauffant (10) comprend des
moyens (7) pour fermer ledit circuit électrique
qui sont disposés entre ladite premiere électro-
de (50) et ladite seconde électrode (60) et sont
composés d’un matériau conducteur,

afin d’obtenir du chauffage au moyen de I'effet
Joule d’une surface externe desdits moyens de
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fermeture suivant un flux de courant dans le cir-
cuit électrique, lesdits moyens de fermeture (7)
pouvant coulisser par rapport a 'élément de re-
vétement (4) au cours de l'application de I'élé-
ment de revétement sur la surface de support ;
et

- des moyens de mouvement automatique (3),

caractérisé en ce que lesdits moyens de mouve-
ment automatique sont configurés pour faire coulis-
ser ladite premiere électrode (50) et ladite seconde
électrode (60) le long du trajet d’application de I'élé-
ment de revétement (4) sur la surface de support au
cours de l'application de I'élément de revétement sur
la surface de support.

Systéme (20) selon la revendication précédente,
dans lequel lesdits moyens de fermeture (7) sont
composés d’'un matériau métallique réfractaire.

Systéme (20) selon la revendication 8 ou 9, dans
lequel lesdits moyens de fermeture comprennent un
membre essentiellement de forme plate (7) configu-
ré pour étre disposé entre ladite premiére électrode
(50) et ladite seconde électrode (60).

Systéme (20) selon la revendication précédente,
dans lequel chacune desdites premiére électrode
(50) et seconde électrode (60) possede une extré-
mité libre essentiellement enforme de point, adaptée
pour entrer en contact avec le membre essentielle-
ment de forme plate (7).

Systéme (20) selon la revendication 10 ou 11, dans
lequel ledit membre essentiellement de forme plate
(7) comprend une partie configurée pour adapter un
élément ergonomique a une extrémité libre de ladite
premiere électrode (50) et ladite seconde électrode
(60).

Systéme (20) selon 'une quelconque des revendi-
cations8a 12, comprenantenoutre un membre élas-
tigue positionné dans la zone de ladite premiere
électrode (50) et ladite seconde électrode (60) et
configuré pour assurer un contact continu de I'extré-
mité libre de ladite premiére électrode (5) etde ladite
seconde électrode (60) avec lesdits moyens de fer-
meture (7).

Systéme (2, 20) selon 'une quelconque des reven-
dications précédentes, comprenant en outre des
moyens (8) pour mesurer le flux de courant dans au
moins une desdites premiére électrode (5, 50) et se-
conde électrode (6, 60).

Systéme (2, 20) selon 'une quelconque des reven-
dications précédentes, comprenant en outre des
moyens pour ajuster et controler le flux de courant
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dans au moins une desdites premiere électrode (5,
50) et seconde électrode (6, 60), congues pour per-
mettre la fourniture d’une alimentation d’intensité
constante dans une partie de I'’élément de revéte-
ment (4) fermant le circuit électrique.

Systéme (2, 20) selon 'une quelconque des reven-
dications précédentes, comprenant en outre des
moyens (20, 21, 22) pour supporter et positionner
un élémentderevétement (4), adapté poursupporter
et positionner 'élément de revétement (4) le long du
trajet d’application.

Systéme (2, 20) selon 'une quelconque des reven-
dications précédentes, comprenant en outre des
moyens d’aspiration (15) configurés pour retirer par
aspiration tous les résidus se trouvant sur I'élément
de revétement (4).

Systéme (2, 20) selon 'une quelconque des reven-
dications précédentes, comprenant en outre des
moyens de positionnement adaptés pour déplacer
ladite premiére électrode (5, 50) et ladite seconde
électrode (6, 60) et les faire passer d’une configura-
tion de fonctionnement abaissée, dans laquelle la-
dite premiére électrode (5, 50) et ladite seconde
électrode (6, 60) peuventinteragir avec ledit élément
de revétement (4), a une configuration élevée, dans
laquelle ladite premiére électrode (5, 50) et ladite
seconde électrode (6, 60) peuvent interagir avec un
dispositif de nettoyage, ledit mouvement se produi-
sant sur un plan essentiellement perpendiculaire
audit trajet d’application.

Systéme (2, 20) selon 'une quelconque des reven-
dications précédentes, comprenant en outre un élé-
ment pourdécouper ledit élément de revétement (4),
configuré pour définir une surface de découpe au
niveau des extrémités longitudinales de I’élément de
revétement (4).

Systéme (2, 20) selon 'une quelconque des reven-
dications précédentes, dans lequel lesdits moyens
de mouvement automatique (3) comprennent un
bras robotisé.

Procédé d’application d’un élément de revétement
(4) sur une surface de support a 'aide de I'adminis-
tration de chaleur obtenue par l'effet Joule, compre-
nant les étapes de :

- fourniture d’un systéme (2, 20), selon l'une
quelconque des revendications précédentes,
ledit systéme comprenantundispositif chauffant
(1,10);

- déplacement dudit dispositif chauffant (1, 10)
vers la surface de support pour appliquer un élé-
ment de revétement (4) ;
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- alimentation en courant électrique d’au moins
une premiére électrode (5, 50) ou une seconde
électrode (6, 60) du dispositif chauffant (1, 10) ;
- surveillance et ajustement de ladite alimenta-
tion en courant électrique pour administrer une
alimentation d’intensité constante sur ladite pre-
miére électrode (5, 50) ou ladite seconde élec-
trode (6, 60),

caractérisé en ce que ladite premiére électrode (5,
50) et ladite seconde électrode (6, 60) sont dépla-
cées pour coulisser par rapport audit élément de re-
vétement (4) au cours de l'application de I'élément
de revétement (4) sur la surface de support.

Procédé selon larevendication précédente, dans le-
quel ladite étape de surveillance et d’ajustement est
exécutée lors d’'un mouvement relatif de ladite pre-
miére électrode (5, 50) et de ladite seconde électro-
de (6, 60) par rapport audit élément de revétement

4).

Procédé selon la revendication 22, dans lequel ledit
mouvement comprend une rotation d’au moins une
desdites électrodes (60) par rapport audit élément
de revétement (4).
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