ELECTRICALLY CONDUCTIVE CARRIAGEWAY MARKING AND ROAD WITH
AN ELECTRICALLY CONDUCTIVE CARRIAGEWAY MARKING

The invention relates to an electrically conductive carriageway marking in accord-
ance with the preamble of claim 1, and in particular having a carrier strip, at least
two electrically conductive wires extending along the length of the carrier strip, an
electrically insulating covering layer that covers the wires, and having at least one
power feed, which is formed by an interface for feeding in current and/or data and
which connects the wires to a supply line. The invention additionally relates to a

road with such a carriageway marking.

Electrically conductive carriageway markings of this kind are known from WO
2013017410 Al. This carriageway marking has a layer structure which is applied to
the carriageway. For this purpose, a channel is milled into the carriageway, which
receives the carriageway marking. The layer structure used here consists of a carri-
er layer, under which a protective layer and an adhesive layer are arranged. On the
carrier layer two electrically conductive layers are arranged on top of each other,
one as a return electrode and the other as a front electrode. Underneath the front
electrode a light-limiting layer is provided, wherein the light imitated thereby can
shine through the transparent front electrode and a multi-layered, transparent cover-
ing layer. The front electrode and the return electrode supply the light-limiting layer

with the necessary voltage and are connected to an AC power source.

The known carriageway marking has the disadvantage that it can only be used for
illuminating the covering layer and other electrical consumers cannot be connected
to it. Another disadvantage is that, due to the complex layered structure the channel
must be let into the carriageway, which not only involves additional effort but also

damages the carriageway. Thus, for example, whenever the carriageway marking



needs to be changed and a marking must be removed, the channel needs to be

refilled.

US 3 836 275 Al discloses a system for carriageway marking, in which to provide
improved visibility at night or in the rain, light-emitting elements, in particular light-
emitting diodes, are used. To achieve this, a channel is laid in the carriageway, into
which a prefabricated strip is inserted, which has pocket-shaped recesses spaced
apart from each other, into which the light emitting elements are inserted. Electrical
conductors running through the strip are exposed at the opposite edges of the re-
cesses, so that they come into contact with corresponding contacts of the light-
emitting elements when inserted into the recess. However, this system has the

same disadvantages as those previously described in WO 2013017410 Al.

The object of the invention, therefore, is to create an electrically conductive car-
riageway marking, which can be laid in a simple way and is as universally applicable
as possible. A further object of the invention is to create a road, which can be easily

equipped with sensors or lighting elements.

This object is achieved according to the invention by an electrically conductive car-
riageway marking as claimed in claim 1. With regard to the road, this object is

achieved by a road as claimed in claim 14.

The carriageway is preferably designed in the form of a film and has a thickness of
less than 5 mm. In a particularly preferred design the thickness is less than 2 mm,
so that the preferably elastically constructed carriageway marking can be glued onto
the carriageway without grooves having to be first gouged into the surface of the
carriageway and without the carriageway marking being raised too far. Grooves
have the disadvantage that the carriageway is damaged and in the event that the
carriageway marking has to be removed, the corresponding depressions remain or
must be refilled in a time-consuming process. A highly raised, thick carriageway
marking has the disadvantage that it can affect the steering of vehicles, which ap-
proach the carriageway tangentially, and that jolts occur when driving over the car-
riageway marking. On the other hand, a certain thickness can be highly desirable to

allow the driver to realize that he or she is crossing a marking.



In one possible design of the carriageway marking, the wires are arranged next to
each other on the carrier strip and running along the carrier strip, and in order to
form the contact areas the covering layer has sections that are detachably connect-
ed to the lower part of the carriageway marking, wherein by partial removal of the
covering layer in the region of the contacting area, at least one of the wires can be

at least partially exposed for contacting.

Due to the structure according to the invention of the carriageway marking, a con-
ductor is then essentially created, which forms a carriageway marking at the same
time. This conductor can be a current-carrying supply line or a data line, or a combi-
nation thereof. The number of the wires arranged parallel to each other, which are
formed by the wire cores, is almost unlimited. Since depending on the voltage and
the current magnitude, a width of one to a few millimeters is sufficient for carrying
power and for data transmission, in the typically approximately 100 mm wide car-
riageway marking a plurality of wires can be laid next to each other, and preferably
extend parallel to each other. In addition, it is of course also possible to arrange the

wires on top of each other in bundles.

The invention will now be described in more detail based on a simple exemplary
embodiment. The basic structure of a carriageway marking according to the inven-
tion comprises the carrier strip, which can be glued onto a carriageway. A durable,
but also elastic adhesive is preferably used for this purpose. The wires are then ap-
plied to this carrier strip, either directly or indirectly. In accordance with the invention
these wires are designed to be electrically conductive, and are therefore made of a
conductive material that can be glued on or printed on. Here, for example, foil strips
or metal particles applied by screen printing can be used. A particular advantage of

the structure is that it allows continuous production.

An insulation layer can be provided between the two wires, which is particularly use-
ful if the wires have a certain thickness. In this case, the insulation layer can have
the same thickness, so that it forms a smooth surface together with external insula-
tion layers and the wires. The covering layer is then applied to this partially electri-

cally conductive intermediate layer.

The covering layer is essentially unrestricted in terms of its structure, but does not

need to be multi-layered. As is also the case with the known carriageway markings



and the widely known construction site markings or road boundary markers, the
covering layer can be made of a light-reflecting material. A multi-layered structure
can consist, for example of an adhesive base layer with a functional layer laminated

thereon, which is designed to be reflecting, for example.

A basic idea of the invention is the fact that the carriageway marking thus construct-
ed now has contact areas, via which the electrical signal or the applied voltage can
be tapped, or else current or signals can be coupled in. For this purpose, the cover-
ing layer is designed such that it can be at least partially removed in the region of

the contact areas to expose the wires.

While, for example between the contact areas, the covering layer can be perma-
nently connected to the underlying region of the carriageway marking that carries
the wires, in the region of the contact areas the covering layer can be detachable.
For example, to this end the underside of the respective region of the covering layer
can be coated with removable adhesive in the manner of a detachable adhesive

label.

A preferred configuration of the invention consists of a carriageway marking that has
contacting areas at fixed intervals relative to each other, wherein these contact are-
as are covered by an adhesive protective strip that can be peeled off. This can be
connected to the adjacent parts of the covering layer via perforations or predeter-
mined breaking points or predetermined tearing points. As long as the electrical in-
sulation of the underlying wires from the environment is ensured, this is not an es-

sential prerequisite, however.

If the signal of the wires is now to be tapped, the adhesive tape is removed from the
not yet laid, or preferably from the already laid carriageway marking, causing the
wires to be exposed. In one possible configuration of the invention, instead of the
protective strip a contact element can now be arranged on the carriageway marking.
This is preferably also adhesive, so that it can be easily glued onto the free gap in

the covering layer instead of the protective strip.

The contact element can have, for example, two contact areas located on its under-
side that are electrically conductive, and when sticking or otherwise applying the

contact element onto the exposed section of the carriageway marking, abut against



the exposed wires. In one possible configuration, the contact element can have a
connection lead that leads away from the contact element and can be connected
via, for example, the electrical consumers or else data processing devices. The ac-
tual connection lead is in turn connected to the contact areas via conductor tracks,
so that the contact element produces the electrical connection between the connec-

tion lead and the wires.

A possible application of the invention is, for example, the control and supply of traf-
fic warning beacons in the area of a construction site. Here, for example, two wires
can be provided next to each other, so that the contact element is able to supply the
lighting elements of the warning beacon with current via the connection lead. In this
case, therefore, one of the wires acts as a phase and the other wire as a neutral
conductor. If an additional data line is provided, an activation and/or deactivation
signal can additionally be transmitted and picked up. To this end, either the contact
element or the connected electrical consumer, in the example described above, the
warning beacon, will then have a corresponding circuit that is able to evaluate the
control signal. Alternatively, of course, this control signal can also be modulated on

the live conductor.

In one configuration of the invention the contact areas are provided at equal inter-
vals to each other within the covering layer. This may occur, for example, every 100
cm. Ultimately, however, it depends on the application of the carriageway marking,

in particular on the number and function of the devices to be connected.

The carriageway marking can thus be used exclusively for supplying lighting ele-
ments with electrical voltage. In this case, it will be sufficient if the contact areas
have the same spacing as lighting elements usually have between them. In the con-
struction site field, this would be, for example, a distance of approximately 10 m.
However, since traffic warning beacons are always much more closely spaced in
curved areas and near the beginning of the construction site, for example, it is usu-
ally preferable for the intervals to be shorter, with not every contact area having to

be used.

The electrical connection of external functional devices, such as the warning bea-
cons described above, is only one possible use of the conductive carriageway mark-

ing. Thus it is also possible instead of the contact elements to directly place function



elements on the carriageway marking, making use of the contact areas. Such func-
tional elements can also be, for example, light sources. In road construction, similar
elements such as so-called cats’ eyes with reflectors, are already known. Using the
electrically conductive carriageway marking, these can now be designed as active
light sources. In connection with a control line, lighting effects can also be achieved,

for example in the form of a travelling light running in the direction of travel.

If light-emitting diodes are used as the light source, the color can also be changed,
an appropriate signal can be provided via the control line or modulated onto the
phase connection. This applies to function elements both directly mounted on the

carriageway marking and in the case of external devices.

Another very interesting potential application of the invention involves, for example,
a signal cable running perpendicular to the carriageway being connected to the con-
tact area, wherein this cable can detect the crossing and, in particular, the direction
of travel. For this purpose, for example, two line-shaped pressure sensors can be
provided running very close to each other and perpendicular to the carriageway,
wherein the sequence of the signal increase can then be evaluated to determine
which direction a car is driving. The connection of these line-shaped sensors, which
can be made of piezo-films, for example, is made via a function element for exam-
ple, which is a control unit that is able to evaluate the signals and forwards the result
to a central control unit via a signal conductor. Alternatively, this function element
can also be the control unit itself, so that the forwarding becomes redundant. For
example, if the evaluation reveals that a vehicle is driving on a highway in the wrong
direction, downstream lighting elements, as described above, can then flash red
using light emitting diodes to indicate the error to the driver. An alarm can also be
triggered via the data link. Issuing a warning to other motorists is also possible using

lighting elements.

Likewise, using suitable sensors, such as the transverse pressure sensors de-
scribed above, the current speed of the vehicles moving on a road can be meas-
ured. If this measurement reveals that the vehicles are moving unusually slowly, a
traffic jam can be inferred, which can be indicated to the following traffic using re-

mote lighting elements.



If, for example, the carriageway marking according to the invention is laid along a
highway, then by means of pressure sensors running perpendicular to the highway
that are installed in pairs relatively close to each other, the current speed of flowing
traffic can be measured. If this speed falls below a specified minimum level, the
function element located on the carriageway marking in the region of the contact
areas can detect this critical condition using a built-in logic, and forward it to a cen-
tral control unit via a data line integrated in the carriageway marking. In a preferred
configuration of the invention this can use further sensors to determine where the

end of the traffic jam is located.

One way in which the findings relating to the road occupancy obtained in this way
can be used is to warn the following traffic within the region ahead of the congestion
of the impending congestion using lighting elements, either external ones or those
located on the carriageway marking. For this purpose, for example, flashing lights
can be provided on the contact area in the event of an alarm. If these lamps are
light-emitting diodes, then the color can also be adjusted, so that at a good distance
from the congestion the lights flash amber, and on approaching closer a red color is
then selected. Also, using the flashing frequency a critical condition can be con-
veyed in a striking manner. A further advantage of determining the current road oc-
cupancy is the fact that the data thus captured can be automatically transmitted to

the traffic monitoring services and broadcasting stations.

In particular when the carriageway marking is used for transmitting data, data pro-
cessing devices can also be connected via the contact areas. These can be distrib-
uted at certain intervals along the carriageway and evaluate the measured data, and
relay it via data lines within the carriageway marking. In the same way, temperature
measuring devices can also be connected to warn drivers of impending icy condi-
tions. The same applies to wind measuring devices, which can be placed for exam-
ple in the bridge section next to the highway and the signals of which can be relayed
via the data line of the carriageway marking. Even warning of deer crossing is also

possible using thermal imaging cameras.

In particular, if light-emitting diodes with low power consumption are used as the
lighting means, the electrically conductive carriageway markings can be used at
particularly low cost. It is particularly advantageous if the carriageway marking pro-

vides phase and neutral conductors and additionally has at least one data line, via



which different lighting means connected to the power supply thus provided can be
controlled. In this way, not only the traffic warning beacons previously described, but

also orientation lights and even traffic lights can be controlled.

Another possible application of the carriageway marking according to the invention
is as a departure warning system. While vehicles with departure warning systems
currently detect the carriageway markings visually, by providing a current-carrying
conductor in the carriageway marking it is possible to detect the approach of a vehi-
cle to this conductor electrically, in particular inductively. The sensor technology
necessary for this is not only more reliable but is also effective when the carriage-
way marking is covered, for example by snow or foliage. Furthermore, the detection
of the carriageway marking can thus be performed in a particularly cost-effective
way. The invention therefore also relates to a vehicle equipped with a lane departure
warning system and detection means, which are able to detect a current-carrying
conductor in the carriageway marking and, in particular, to calculate the distance
between the carriageway marking and the vehicle. This includes, of course, the car-

riageway marking with the current-carrying conductor.
Further advantages, features and details of the invention are obtained from the fol-
lowing description of preferred exemplary embodiments by reference to the draw-

ings.

The drawings show:

Fig. 1 a carriageway with a possible application of the invention,

Fig. 2 a carriageway marking according to the invention in cross section,

Fig. 3 the contacting area of the carriageway marking in a three-dimensional view,
Fig. 4 a contact element for contacting to the carriageway marking,

Fig. 5 a carriageway marking with attached contact element,

Fig. 6 a further configuration of a carriageway marking and

Fig. 7 the carriageway marking shown in Figure 6 in a side view in section.

Figure 1 shows the carriageway 1 of a road with a carriageway marking 2 according
to the invention, shown schematically by way of example. In this case it is a road in
the area of a construction site. On both sides of the carriageway 1, warning beacons

4 are set up at whose upper end lighting elements 5 are arranged. This traffic bea-



cons 4 in use today are usually illuminated by battery-powered lamps, which have
the disadvantage that the upper end is relatively heavy, which means collisions with

passing vehicles can have serious consequences.

The carriageway marking 2 according to the invention now allows batteries to be
dispensed with by using the power supply via a supply line 6. A suitable carriageway
marking 2 for this purpose is shown in Figure 2 in a sectional view shown in cross
section. In Figure 2 the usual dashed representation of the cut surfaces has been
deliberately omitted, in order to be able to better represent the individual layers. The
carriageway marking 2 is glued to a carriageway 1 using an adhesive layer 8. It con-

sists of a carrier strip 7, which runs along the edges of the carriageway 1.

In the drawings, for clarity of illustration the carriageway marking 2 is shown thicker
than it will be in most cases. The carriageway marking 2 preferably has a film-like
structure and has a thickness of less than 5 mm, wherein the edges can be rounded
off. A preferred thickness is 2 mm or less, so that like the already known construc-
tion site markings the carriageway marking 2 can be glued onto the carriageway 1

as a flat, thin strip. The carriageway marking 2 is preferably elastically constructed.

A first wire 9 and a second wire 10 are applied to the carriageway 7 as flat conduc-
tor tracks. These may be implemented, for example, as film sheets or as a printed,
conductive layer. Between the wires 9, 10 which act as conductor tracks, an insula-
tion layer 11 is provided here, which in particular with thin wires 9, 10 is not essen-
tial. Also, an insulation layer is arranged on both side edges, both of which laterally
cover the wires 9, 10 to the outside. On the intermediate layer thus formed a cover-
ing layer 12 is again provided, which as in conventional carriageway markings, in
particular those known from the application in construction sites, may be reflective.

This results in a carriageway marking that can also be used as a conductor track.

So that the supply lines 6 can then be connected to the wires 9, 10, contact areas
are provided. These contact areas are shown in Figure 3. To form the contact area,
the covering layer has a protective strip 13 connected to the adjoining edges via
perforations. This can then be removed if the contact area is required, thereby ex-
posing the underlying wires 9, 10. The supply line 6 or any other function element

can now be connected to this.
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The connection to the wires 9, 10 is made, for example, via a contact element 22.
Such a contact element 22 is illustrated in Figure 4. It consists of a covering strip,
which covers the gap left by removing the protective strip 13. The covering strip can

also overlap the covering layer on both edges to provide a better seal.

Conductor tracks are introduced into the covering strips as contacts 18, 19, which
connect a first contact area 14 and a second contact area 15 on the underside of the
contact element to a supply line 10. The contact areas 14,19 in turn abut against the
wires 9,10 if the contact element 22 is glued to the lower part of the carriageway
marking 2 in the contact area. In the exemplary embodiment shown, the contact 18
is provided on the underside of the covering strip and the contact 19 on its upper
side, wherein the latter is then connected to the first contact area through the cover-
ing strip. A cover, not shown here, insulates the covering strip against the environ-

ment.

The contact element 22 in the exemplary embodiment shown has a first centering
element 20 on the right-hand edge and a second centering element 21 on the left-
hand edge of the carriageway marking 2 as a positioning aid. These are small ele-
ments which project downwards, so that during assembly the correct position must
be adopted in the transverse direction if the two centering elements located on the
right and left are to grasp the insulating layers on the edges of the carriageway
marking 2. At the same time, one of the two centering elements can be used as a
fixed point to securely bond the contact element 22 with the layer of the carriageway

marking 2 located underneath it.

Figure 5 shows the assembled condition of the contact element 22 of Figure 4. It is
apparent that the two centering elements 20, 21 on the right and left of the insulating
layers have come to rest on the edges of the carriageway marking 2. The contact
areas 14,15 are located above the wires 9,10 and thus implement the electrical con-

nection.

Figure 6 illustrates another configuration of a carriageway marking 2 according to
the invention. This has a carrier layer 7, on which a first wire 9 and a second wire 10
are arranged in the form of film-like conductors. The conductor tracks need not be

film-like, standard stranded wires, solid copper leads or twisted pairs of wires can
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also be used here. Here, too, a cover layer 12 is arranged above the wires 9,10.

Figure 7 shows this structure in a cross-sectional view.

Instead of the contact elements 22 shown in Figures 4 and 5, in the configuration in
accordance with Figures 6 and 7 a contact element 22 is used, which protrudes from
the side of the carriageway marking 2. This contact element 22 has at its end the
region, which is not visible here, for contacting to the second contact area 18 as well
as the region for contacting to the first contact area 19. The contact element 22 ex-
tends into the carriageway marking 2 between the carrier layer 7 and the covering

layer 12.

In the above example, the contact element 22 extends underneath the wire 10 and
above the wire 9. However, this is for illustration purposes only. The contact element
22 is electrically connected via the first contact area 14 not visible here to the core 9,
and via the second contact area 15, also not visible here, to the wire 10. To this end,
it can be provided with exposed, electrically conductive contact areas, for example,
with respect to the wire 9 on its underside or with respect to the wire 10 on its top,
which abut against the first contact area 14 and the second contact area 15, which

are then also exposed with respect to these contact areas.

The region of the contact element 22 protruding laterally outwards is preferably, but
not necessarily, flexible. It can be passed into a connection cable, which can have a
plug or a socket for connecting electrical consumers or sensors. Other embodiments
of interfaces are, of course, also possible, in particular plugs or sockets known from
data communication technology. In particular, pulsed signals for switching on, off, or
between operating states, but other signals as well, can also be transmitted by con-

tactless means, for example via induction.

The contact elements 22 as they are shown in Figures 6 and 7 are preferably
spaced apart from each other along the carriageway marking 2. The contact area
18,19 is preferably electrically insulated in such a way that this insulation can be
removed for connecting electrical consumers. If the outwardly protruding region of
the contact element 22 passes into a cable, a socket or a plug connector, then this

is of course not absolutely necessary.
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Figure 6 shows a particularly advantageous configuration of the carriageway mark-
ing 2. Here the contact element 22 is placed flat on the carriageway 1 (not shown
here) in the frontal section, so that the electrical consumer can be connected via the
contact areas 19 and (not visible) 18. In the rear section, a contacting element 22 is
apparent, which has been passivated. To this end, before gluing the carriageway
marking 2 to the carriageway 1 (not shown), this contacting element was folded
down and is now located inside the adhesive layer 8 (not shown), which fixes the
carriageway marking 2 on the carriageway 1. The contact areas 18,19 can be elec-
trically insulated by the adhesive layer or else by covering means that are either

present from the outset or separately applied covers.

The design of the carriageway marking 2 of Figure 6 allows only those contact ele-
ments 22 to be used that are required for connecting consumers. On the other hand,
the contact element 22 need not be additionally mounted, making the assembly of
the carriageway marking 2 particularly simple. The folding over, and the gluing of the
folded areas of the contact element 22, as shown in the rear part of Figure 6, is also
not absolutely necessary but it prevents unneeded parts of the contact element 22
from protruding laterally from the carriageway marking 2 as free terminal lugs and

then being torn off, perhaps by a snow-plow.

Of course, the embodiments according to Figure 4 or 5 and Figure 6 or 7 can also
be combined with one another, so that, for example, additional contacts can still be
made retrospectively. The two connection options shown are also only to be under-
stood as examples, and ultimately all other types of connection with cables routed
out to the side, a direct contact with the carriageway marking 2, or else a lateral tap-
ping of the 1st contact area 14 and in the 2nd contact area 15, which is then ex-

posed at the side, can be implemented.

The number of wires 9,10 is not essential for the implementation of the invention. In
addition, the wires 9,10 can be current-carrying conductors, but data can also be
transferred over the wires 9,10. A data transfer can also take place in addition to the
current transport through a wire 9,10, wherein for example the data signal is then

modulated onto the AC voltage used as a carrier frequency.

Alternatively, a separate data line can also be used, wherein the wires 9,10 need not

be identical either. Thus, for example, as a current-carrying wire 9,10 a flat, conduc-
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tive film can be used, while twisted stranded wires (known as twisted pair), as are
known from data communications technology, can be used for data transmission.
The wires 9,10 can be shielded using additional insulators or insulation layers in

order to prevent interference effects from traffic or signaling devices.
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Patent Claims

An electrically conductive carriageway marking (2) having
e acarrier strip (7),
e at least two electrically conductive wires (9, 10), extending along the carrier
strip (7),
* an electrically insulating cover layer (12) covering the wires (9, 10), and
* having at least one power feed, which is formed by an interface for feeding in
current and/or data and connects the wires (9, 10) to a supply line, wherein
« along the carriageway marking (2) interfaces are arranged spaced apart from
each other and having electrical contact areas, via which electrical compo-
nents are connectable to at least one of the wires,
characterized in that
to connect electrical components arranged along the carriageway (1) on or near the
carriageway marking (2), the contacting areas are implemented in such a way that the
contacting areas are formed by contact elements (22) that protrude laterally from the
carriageway marking, wherein the supply lines connect a first contact area (14) of the
wire (9) and a second contact area (15) of the wire (10) to electrical contacts (18,19)
that can be tapped off, or that in the region of the contact areas the covering layer
(12) is formed by a detachable adhesive protective strip (13), which is connected via
predetermined break points or perforations to the adjoining sections of the covering
layer (12), wherein the wires are arranged on the carrier strip (7) in such a way that

they are exposed by detaching the protective strip (13).

The electrically conductive carriageway marking (2) as claimed in claim 1, character-

ized in that at least one of the wires (9, 10) is implemented as a data line.

The electrically conductive carriageway marking (2) as claimed in claim 1 or 2, char-
acterized in that at least one wire (9 or 10) is implemented as a current carrying

phase and one wire (10 or 9) is implemented as a neutral conductor.

The electrically conductive carriageway marking (2) as claimed in any one of the pre-
ceding claims, characterized in that the electrical components are electrical devices,

lighting elements or sensors.
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The electrically conductive carriageway marking (2) as claimed in any one of the pre-
ceding claims, characterized in that the wires (9, 10) are arranged next to each other
on the carrier strip (7) extending along the carrier strip (7) and to form the contact ar-
eas the covering layer (12) comprises sections which are detachably connected to the
carriageway marking (2), wherein at least one of the wires (9, 10) can be at least par-
tially exposed for contacting in the region of the contact area by partial removal of the

covering layer (12).

The electrically conductive carriageway marking (2) as claimed in any one of the pre-
ceding claims, characterized in that the carriageway marking (2) has a film-like design

and has a thickness of less than 5mm and preferably less than 2mm.

The electrically conductive carriageway marking (2) as claimed in any one of the pre-
ceding claims, characterized in that the carriageway marking (2) comprises at least
one contact element (22), having at least one first contact area (14) and one second
contact area (15), wherein the contact element (22) has a connection lead (17) con-
nected to the first contact area (14) and to the second contact area (15), and after
removal of the protective strip (13) can be attached to the contact area in such a way
that the first contact area (14) comes into electrical contact with the wire (9) and the

second contact area (14) comes into electrical contact with the wire (10).

The electrically conductive carriageway marking (2) as claimed in any one of the pre-
ceding claims, characterized in that an insulation layer (11) is arranged between the

wires (8, 10), and the covering layer (12) is light-reflecting.

The electrically conductive carriageway marking (2) as claimed in the preceding
claim, characterized in that at least one additional wire is provided and the contact el-
ement (22) is designed in such a way that it also comes into electrical contact with the

additional wire and is therefore able to contact the connection lead (17) thereto.

The electrically conductive carriageway marking (2) as claimed in any one of claims 1
to 8, characterized in that at least one additional wire is provided, which is arranged
next to the first wire (9) and the second wire (10) and at least two further contact ele-
ments (22) are provided, wherein a first configuration of the contact element (22) is
able to contact the first wire (9) and the second wire (10) to the connection lead (17)
and a second configuration of the contact element (22) is able to contact the addition-

al wire and the first wire (9) or the second wire (10) to the connection lead (17).
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The electrically conductive carriageway marking (2) as claimed in any one of claims 7
to 10, characterized in that the contact element (22) has the same composition on its
top surface as the covering layer (12) and is adhesively designed at least outside of
the first contact area (14) and of the second contact area for bonding onto the contact

area on the underside thereof.

The electrically conductive carriageway marking (2) as claimed in any one of the pre-
ceding claims, characterized in that the carriageway marking (2) additionally compris-
es lighting elements, which can be mounted on the contact area as an alternative to
the contact element (22) and which have the first contact area (14) and the second
contact area (15), which connect a light source arranged on the light element to the

wires (9, 10) of the carriageway marking.

The electrically conductive carriageway marking (2) as claimed in any one of the pre-
ceding claims, characterized in that the carriageway marking (2) comprises at least
one function element, which can be mounted on the contact area as an alternative to
the contact element (22) and for detecting at least one environment variable has at
least one sensor, in particular in the form of a temperature sensor, a vibration sensor,
a fog sensor, a contact sensor or a weight sensor, wherein a controller is provided
which is able to evaluate the sensor signal and convert it into a data signal, and to

couple it into at least one wire.

A road having at least one carriageway and an electrically conductive carriageway
marking (2) as claimed in any one of the preceding claims, characterized in that the
carriageway marking (2) has at least one data transmitting wire, and at least one pro-
cessor for feeding in and/or evaluating data is connected to the carriageway marking
(2), wherein the carriageway marking (2) is connected via the contact areas to intelli-
gent or passive sensors, which are able to supply data about the contact areas of the

carriageway marking (2) or to read data therefrom.

The road as claimed in the preceding claim, characterized in that lights are connected
to the carriageway marking (2) one behind the other, wherein the lights have lighting
means in the form of light-emitting diodes and control signals can be transmitted via
the data transmitting wire from the processor to the light-emitting diodes, and via said
signals the color of the light-emitting diodes and/or their flash frequency can be con-

trolled.
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16. The road as claimed in any one of claims 14 or 15, characterized in that it has sen-
sors that are connected via the contact areas to the carriageway marking, wherein the
Sensors are pressure sensors, dual pressure sensors arranged one behind the other
in the transverse direction across the carriageway (1) for speed measurement, tem-
perature sensors, illumination sensors, heat sensors for detection of wild animals
and/or wind strength sensors.



