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Description

The present invention relates to a beacon device for installation on a tower. The
invention also relates to a beacon system comprising such a beacon device and a method
for installing the beacon device.

Multiple forms exist for the towers. In general, a tower Is cylindrical, the base
surface being able to have any shape. As an example, the base surface is a circle, a
square, an oval or any other shape.

It Is therefore desirable to propose a beacon system able to attach on the tower
iIrrespective of the shape of the tower.

To that end, known from document US 6,682,204 Is a mechanism for mounting a
lighting unit able to adapt to any type of tower.

However, such a device has the drawback of being difficult to implement because
it Is necessary to provide for the passage of power cables before the insertion of the
lighting unit.

It Is also known from documents WO 2013/093402 A2 and EP 1 884 711 A1 other
beacon devices.

There Is therefore a need for a beacon device to be installed on a tower that is
easiler to implement.

To that end, the invention deals with a lighting device according to claim 1.

According to specific embodiments, the lighting device comprises one or more of
the following features of claims 2 to 12 considered alone or according to any technically
possible combinations.

The invention also concerns a beacon system according to claim 13 or 14.

The invention also has for subject a method for installing according to claim 15.

To that end, a lighting device Is proposed, in particular a beacon device, to be
installed on a tower. The device includes an electric energy generating unit the comprising
at least one photovoltaic module able to be wound over at least part of the circumference
of the tower, preferably over the entire circumference of the tower. The device also
includes a light energy generating unit configured to be fastened on the tower, the light
energy generating unit comprising a housing having a periphery, a member for storing the
electric energy generated by the electric energy generating unit, a member for regulating
the charge of the storage member, and a light-emitting member powered by the storage

member, the light-emitting member extending over the periphery of the housing.
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2
According to specific embodiments, the lighting device comprises one or more of

the following features, considered alone or according to any technically possible
combinations:

- the housing comprises the storage member and the regulating member.

- the housing has a recess with a shape complementary to the tower.

- the housing has two parts, the second part being connected to the first part.

- the housing has two parts, each part comprising an electric track portion, the two

track portions forming a continuous track when the second part is connected to the

first part.

- the electric energy generating unit includes a support keeping the photovoltaic

module wound over at least part of the circumference of the tower, preferably over

the entire circumference of the tower.

- the support comprises a ring and two maintaining elements connecting the ring to

the light energy generating unit, the two maintaining elements being diametrically

opposite one another.

The invention also relates to a beacon system comprising a tower, and a device as
previously described installed on the tower.

The invention also relates to a beacon system comprising a tower, at least one
electric energy generating unit the comprising at least one photovoltaic module able to be
wound over at least part of the circumference of the tower, preferably over the entire
circumference of the tower. The beacon system includes at least one light energy
generating unit fastened on the tower, each light energy generating unit comprising a
housing having a periphery, a member for storing the electric energy generated by at least
one electric energy generating unit, a member for regulating the charge of the storage
member, and a light-emitting member powered by the storage member, the light-emitting
member extending over the periphery of the housing.

Furthermore, the Iinvention also relates to a method for installing a device as
previously described on a tower, comprising the steps of winding the photovoltaic module
on the tower, and assembling the housing on the photovoltaic module.

Other features and advantages of the invention will appear upon reading the
following description of one embodiment of the invention, provided as an example only
and in reference to the drawings, which are:

- figure 1, a view of a beacon system Including a part of the tower and a beacon
device according to a first embodiment installed on the tower,

- figure 2, an enlarged view of a part of figure 1,



10

15

20

25

30

DK/EP 3224534 13

3

- figure 3, a view of the housing visible Iin figure 2 without the elements placed on
top,

- figure 4, a sectional view of the system according to figure 1,

- figure 5, a sectional view of another example beacon system,

- figure 6, a sectional view according to still another example beacon system,

- figure 7, a sectional view of an example of a sectional view of another beacon
system,

- figure 8, a sectional view of another example beacon system, and

- figure 9, a sectional view of another example beacon system.

A beacon system 10 is shown In figure 1.

In air, rail, water, road or pedestrian traffic, beaconing refers to the set of stationary
or floating marks or beacons placed to signal a danger or indicate the path to be followed
using all means, in particular lighted means.

The term beaconing thus refers to a way of indicating the presence of information
owing to an integrated diffuse light source, making it possible to improve the contrast of
the display of the piece of information and to thus ensure good readability, even in a dark
or poorly lit location.

The beaconing system 10 is therefore able to indicate a specific location, a
location corresponding to a risk, an access point or specific information.

The beaconing system 10 includes a tower 12 and a beacon device 14 installed on
the tower 12.

The tower 12 is a cylinder.

By definition, a cylinder is a solid defined by a cylindrical surface and two strictly
parallel planes. The cylindrical surface is a surface in space defined by a straight line,
called generatrix, passing through a variable point describing a closed planar curve, called
guide curve and keeping a fixed direction. The surface defined by the guide curve is called
base of the cylinder hereinafter.

According to the example of figure 1, the generatrix extends along a so-called axial
direction. In figure 1, the axial direction Is symbolized by an axis Z.

Furthermore, the base of the tower 12 may have any shape.

In the case of figure 1, the base of the tower 12 Is disc-shaped.

The diameter of the base of the tower 12 Is for example comprised between 70
mm (millimeters) and 300 mm.

Alternatively, the base of the tower 12 is oval.
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According to still another alternative, the base of the tower 12 Is a rectangle, a

square, a triangle or a polygon having more than four sides. A pentagon or a hexagon are
examples of polygons with more than four sides.

Alternatively, the tower 12 is conical.

By definition, a cone is a solid defined by a plane and by a straight line, called
generatrix, passing through a fixed point called apex and a variable point describing a
curve called guide curve, the plane not containing the apex and being secant to all of the
generatrices.

According to the example of figure 1, the tower 12 is hollow, I.e., the tower 12 is In
the form of a tube defining an empty inner space.

The beacon device 14 is able to light the environment, the tower 12 serving as a
support for the beacon device 14.

According to one particular example, the beacon device 14 is able to emit lighted
information.

Alternatively, the beacon device 14 is Iintended to show a piece of visual
information, for example to indicate a route.

According to one example, the beacon device 14 is intended to show a specific
piece of information.

Alternatively, the beacon device 14 is intended to provide a warning of the
presence of a danger.

The beacon device 14 includes an electric energy generating unit 16 and a light
energy generating unit 18. For simplification reasons, hereinafter, the electric energy
generating unit is simply called electric unit 16, while the light energy generating unit 18 is
called light unit 18.

The electric unit 16 is able to generate electricity to power the light unit 18.

The electric unit 16 includes a photovoltaic module 20 and a support 22
maintaining the photovoltaic module 20 on the tower 12.

By definition, a photovoltaic module is a photovoltaic solar sensor or photovoltaic
solar panel. Furthermore, a photovoltaic module is a DC electric generator including a set
of photovoltaic cells electrically connected to one another, the module serving to supply
electricity from solar energy.

According to the example of figure 1, the photovoltaic module 20 is an organic-type
photovoltaic module. This means that the photovoltaic module includes particular
photovoltaic cells, at least the active layer of which is made up of organic molecules. As a
result, the photovoltaic effect is, for a photovoltaic cell, obtained using the properties of

semiconductor materials.
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A semiconductor is considered to be organic when the semiconductor comprises

at least one bond belonging to the group made up of covalent bonds between a carbon
atom and a hydrogen atom, covalent bonds between a carbon atom and a nitrogen atom,
or bonds between a carbon atom and an oxygen atom.

5 An organic photovoltaic module is an assembly comprising at least two
iIndividualized photovoltaic cells adjacent to one another and connected Iin series or In
parallel. The formation of an organic photovoltaic module involves depositing patterns of
superimposed film strips on a substrate.

A film Is a homogenous and continuous layer made from a material or a mixture of

10 materials having a relatively small thickness. A relatively small thickness refers to a
thickness smaller than or equal to 500 microns.

For example, the formation of a photovoltaic module involves strips having a width
comprised between 9.5 mm and 13.5 mm separated by an inter-band zone with a width
comprised between 0.5 mm and 4.5 mm, the total width of the band and the inter-band

15 zone being 14 mm. A module is made up of the deposition of several layers using different
coating or printing methods.

Using an organic photovoltaic module makes it possible to have a relatively thin
energy generator; relatively thin refers to a thickness smaller than or equal to 500 microns
or even smaller than or equal to 300 microns, causing a low weight, a possibility of

20 customization of its size by cutting, and a mechanical flexibility allowing instantaneous
adaptation of the module to the integration context.

Alternatively, the photovoltaic module 20 Is a flexible module made from
amorphous silicon.

According to the example of figure 1, the photovoltaic module 20 is furthermore

25 able to be wound around at least part of the circumference of the tower 12. The
circumference of the tower 12 corresponds to the cylindrical surface of the tower 12.

Preferably, as in the particular case of figure 1, the photovoltaic module 20 is
wound over the entire circumference of the tower 12.

The cells of the photovoltaic module 20 are positioned perpendicular to the vertical

30 axis Z, i.e., to the horizontal, so that it is not completely shaded when the light source
(usually the sun) moves over the course of the day, thereby allowing a continuous supply
of the device 14.

This makes it possible to collect light in all directions. Thus, contrary to nonflexible

technologies, there is no need to use a sun tracker for the photovoltaic module 20 to

35 receive light throughout the entire day.
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The dimensions of the photovoltaic module 20 determine the electrical

performance of the photovoltaic module 20. As a result, the dimensions of the photovoltaic
module 20 are determined based on the energy needs of the light source 18, and the
mean radiation on the geographical site where the device 14 is installed.

For example, for a light unit 18 having a daily consumption of 5 Watts per hour, the
mean energy production of the photovoltaic module 20 is considered to be at least twice
the energy need of the light source 18 in order to ensure that the need is met even on
days with the lowest irradiance, i.e., 10 Watts per hour. For example, for electrical
performance levels of the photovoltaic module 20 of 60 peak Watts/m?, it may be
determined that a dimension of 600 mm along the axial direction Z meets the desired
energy need.

When the photovoltaic module 20 is wound around the tower 12, the photovoltaic
module 20 defines a zone, on the tower 12, having a dimension comprised between 10
mm and 1 meter along the axial direction Z.

According to the example of figure 1, the zone defined by the photovoltaic module
20 on the tower 12 has a dimension of 600 mm along the axial direction Z.

For example, it is possible to consider using a photovoltaic module whose
dimensions are about 600 mm by 450 mm.

Subsequently, for the photovoltaic module 20, a distal end 24 and a proximal end
26 are defined, the distal end 24 being the end furthest from the light unit 18.

In the particular case of figure 1, each of the ends 24 and 26 corresponds to a
curve (in the case at hand, a circle) on the tower 12.

The support 22 is able to keep the photovoltaic module 20 wound over at least part
of the circumference of the tower 12, and preferably over the entire circumference of the
tower 12, as shown in figure 1.

The support 22 includes a protective wall 28 able to protect the photovoltaic
module 20, a ring 30 and two maintaining elements 32, 34.

The protective wall 28 is able to isolate the photovoltaic module 20 from the
outside. In particular, the protective wall 28 is able to protect the photovoltaic module 20
from bad weather that could damage the photovoltaic module 20.

According to the example of figure 1, the protective wall 28 covers the entire
photovoltaic module 20 so as to form a covering layer positioned on the photovoltaic
module 20.

Furthermore, according to the specific illustrated case, the protective wall 28

assumes the form of a film.
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:
As an example and non-exhaustively, the protective wall 28 Is made from a

material chosen from among polymethyl methacrylate (PMMA), glass or transparent resin.

The ring 30 is able to act as a gripping or finishing ring.

The ring 30 Is situated at the distal end 26 of the photovoltaic module 20.

The ring 30 extends in a plane perpendicular to the axial direction Z. Such a plane
IS described as radial plane in the continuation of the description.

The ring 30 is In the shape of a circle.

According to the example of figure 1, the ring 30 is made from plastic.

According to another embodiment, the ring 30 is made from metal, Iin particular
steel or aluminum.

Alternatively, the ring 30 I1s made from a flexible material, such as rubber or a
resin.

The two maintaining elements 32, 34 are able to connect the ring 30 to the light
unit 18.

Furthermore, the two maintaining elements 32, 34 are able to perform a sealing
function of the protective wall 28.

According to the example of figure 1, the two maintaining elements 32, 34 extend
between the distal end 26 of the photovoltaic module 20 and the proximal end of the
photovoltaic module 20.

As shown in figure 1, the two maintaining elements 32, 34 are rectilinear.

Furthermore, the two maintaining elements 32, 34 are diametrically opposite
relative to the tower 12.

For example, each of the two maintaining elements 32, 34 is made from a flexible
material. Typically, It is possible to consider a rubber or a silicone seal.

The light unit 18 is configured to be fastened on the tower 12.

The light unit 18 is able to perform a lighting function for the environment of the
tower 12.

The light unit 18 is also able to perform an electric energy management and
electric energy storage function.

The light unit 18 Iincludes a housing 36, a storage member 38, a regulating
member 40 and a light-emitting member 42.

In figure 2, the storage member 38 and the regulating member 40 are shown In
dotted lines, and, for readability reasons, positioned at the middle of the housing 36. One
skilled in the art will understand that the position illustrated in figure 2 is purely schematic,

the storage member 38 and the regulating member 40 being around the tower 12.
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The housing 36 includes a body 44, a protective wall 46, the storage member 38

and the regulating member 40.

The body 44 has an upper part 48, a lower part 50 and a median part 52 defined
by the upper part 48 and the lower part 50.

The median part 52 is in the shape of a cylinder with a circular base. The
generatrix of the cylinder extends over a height of at least 150 mm, preferably comprised
between 150 mm and 250 mm. Preferably, the height of the generatrix of the cylinder is
equal to 200 mm.

The body 44 has two parts, a first part 54 and a second part 56.

Preferably, the first part 54 and the second part 56 are substantially identical, such
that each of the parts 54, 56 has a half-cylinder shape.

The first part 54 is connected to the second part 56.

For example, as shown In figure 3, the first part 54 is connected to the second part
56 by a screw-nut system.

Alternatively, a clipping system, or "'male”-"female” embedding system can also be
considered.

According to one embodiment, the first part 54 is configured to be connected to the
second part 56 by a "'male”-"female” embedding system in a direction perpendicular to the
axial direction Z.

Alternatively, the system providing the mechanical connection between the first
part 54 and the second part 56 also makes it possible to establish an electrical connection
between the regulating member 40 and the storage member 38. To that end, for example,
each of the parts 54 and 56 includes a conducting track portion, the two conducting track
portions forming a conducting track by establishing the mechanical connection.

When the first part 54 and the second part 56 are connected, the body 44 defines
a central recess 58 with a shape complementary to the tower 12.

Alternatively, the recess 58 Is defined by only one of the two parts 54, 56, for
example the second part 56.

The body 44 I1s made from a plastic material.

According to another example, the body 44 is made from metal, for example steel
or aluminum.

According to another example, the ring 44 is made from a flexible material, such as
rubber or resin.

The upper part 48 includes a seal.

The seal iIs made from a material such as a flexible rubber sheet, a rubber profile

or a silicone seal.
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The median part 52 includes the light-emitting member 42, a first protective wall 62

of the light-emitting member 42, seals of the protective wall 64 and a protective wall 66 of
the management member.

Alternatively, the median part 52 includes at least two light-emitting members 42
and at least one protective wall of the light-emitting members 42. In some cases, the
median part 52 can be resized so as to protect all of the light protection members 42.

According to another alternative, the protective wall 62 includes images or
iInscriptions, said images or inscriptions corresponding to information to be brought to
users’ attention.

The first protective wall 62 is made from a polycarbonate material.

The first protective wall 62 Is alternatively made from glass.

According to another example, the first protective wall 62 I1s made with a
transparent resin.

The second protective wall 66 is made from plastic; the plastic may or may not be
opaque.

Alternatively, the second protective wall 66 Is made from polycarbonate.

According to another example, the second protective wall 66 Is made from glass.

According to still another example, the second protective wall 66 is made from
metal, such as steel or aluminum.

The storage member 38 is able to store the electric energy generated by the
electric unit 16.

For example, the storage member 38 Is a lithium-ion battery.

The capacity of the storage member 38 Is determined based on the energy needs
of the light unit 18.

The capacity of the storage member 38 Is for example 2000 mAh (milliampere
hours).

The regulating member 40 is able to regulate the charge of the storage member
38.

As an example, the regulating member 40 is able to measure the state of charge
(SOC) of a battery.

The light-emitting member 42 is supplied by the storage member 38.

According to the example of figure 1, the light-emitting member 42 extends over
the periphery of the housing 36.

According to the example of figure 1, the light-emitting member 42 is a strip light

extending over practically the entire periphery of the housing 36, with the exception of the

location where a seal is located providing sealing.
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For example and non-exhaustively, the light-emitting member 42 is a set of light-

emitting diodes (LED).

For example, the light-emitting diodes are distributed along a line surrounding the
tower 12 around the axial direction Z. According to one embodiment, the line defines a
planar disc perpendicular to the axial direction Z.

According to one embodiment, the light-emitting diodes are angularly evenly
distributed along the line, i.e., each light-emitting diode is equidistant from the two closest
light-emitting diodes. In other words, each angle formed by two consecutive light-emitting
diodes and the axis of the tower 12 is equal to each other angle thus formed.

The light-emitting diodes are for example distributed along the periphery of the
housing 36 so as to surround the tower 12 over 360 degrees. Thus, irrespective of the
orientation of the housing 36 around the axial direction Z relative to an observer, at least
one light-emitting diode is visible to the observer at each moment.

Alternatively, the light-emitting diodes are distributed along at least two lines
surrounding the tower 12 around the axial direction Z.

For example, the light-emitting diodes are angularly evenly distributed along each
line. The angle formed by two consecutive light-emitting diodes of a same line and the
axis of the tower 12 has an angle value. The angle value is for example identical for each
considered line. Alternatively, the angle value associated with at least one line Is different
from the angle value associated with at least one other line.

According to one embodiment, the light-emitting diodes of each line are distributed
along part of the periphery of the housing 36.

For example, the light-emitting diodes of each line are distributed over an angle
comprised between 60 degrees and 180 degrees. This means that the angle formed by a
first segment traversing a first light-emitting diode belonging to a line and the axis of the
tower 12 and a second segment traversing a second light-emitting diode belonging to the
same line and the axis of the tower 12, the two considered light-emitting diodes being the
light-emitting diodes forming the largest angle between them, Is comprised between 60
degrees and 130 degrees.

The device 14 is then suitable for directional signaling. This means that the light-
emitting diodes are only visible for certain orientations of the housing 36 relative to the
observer.

The operation of the device 14 will now be described.

During operation, the device 14 is completely autonomous, since during the day,
the sun illuminates the photovoltaic module 20. The photovoltaic module 20 converts the

light energy from the sun into electric energy.
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The electric energy produced by the photovoltaic module 20 is next stored in the

storage member 38.

When lighting is desired (for example, at night), the storage member 38 supplies
the light-emitting member 42. The light-emitting member 42 then emits light.

The device 14 has the advantage of having a relatively low mass. The total mass
of the device 14 is below 5 kilograms, typically around four kilograms.

The power supply of the light-emitting member 42 is furthermore autonomous and
renewable, since it uses solar energy.

The device 14 further adapts to any type of tower 12 with any shape (cylinder with
circular base, oval base or polygonal base).

Furthermore, the device 14 can be mounted at any height.

The placement of such a device 14 does not cause any impact and/or any
deterioration for the tower 12 on which the device 14 is installed.

The light i1s captured by the photovoltaic module 20 irrespective of the orientation
of the photovoltaic module 20 on the tower 12.

Furthermore, the beacon and the light contrast are visible for any position of the
person looking at the system 10.

Furthermore, the device 14 is protected with respect to outside attacks, in
particular owing to the various walls.

Furthermore, the installation and uninstallation on the tower 12 are easy, which
makes the device 14 easy to maintain.

As an example, this easy installation and/or uninstallation can be illustrated with a
method for installing the device on the tower 12.

For example, such a method comprises the following steps: winding the
photovoltaic module 20 on the tower 12, assembling the two parts 54 and 56 of the
housing 36 and tightening the housing 36 on the tower 12, electrically connecting the
storage member 38 contained in one of the two parts 54 and 56 of the housing 36 with the
regulating member 40 contained in the other part 54 and 56 of the housing 36.

The method also includes a step for generating an electrical connection between
the photovoltaic module 20 and the regulating member 40, generating an electrical
connection between the light-emitting member 42 and the regulating member 40,
assembling the maintaining support 22, fastening the support 22 in the housing 36 and
tightening the ring(s) 30 that are part of the support.

It then clearly appears that such a method is implemented much more easily than
the methods of the state of the art inasmuch as only elements specific to the device 14

are incorporated in the installation of the device 14 on the tower 12.
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Furthermore, the device 14 has the advantage of being easily configurable.

Such configurability in particular allows an evolution of the device 14. Depending
on the case, such an evolution assumes different forms. In particular, a change to the
number of lighting units 18 can be considered, each lighting unit being able to perform

5 different functions. Typically, one lighting unit 18 performs a beacon function while another
lighting unit 18 performs an information lighting function.

According to another example, a change to the number of electrical units 16
makes it possible to adapt to the energy needs of the lighting unit(s) 18. Such an
adaptation proves useful in particular in the case of addition of a lighting unit 18 or initial

10 under-dimensioning of the energy needs of the lighting unit(s) 18 of the device 14.

The configurability of the device 14 is for example illustrated using figures 5 to 7.

In the example of figure 5, the device 14 includes two electrical units 16 instead of
a single electrical unit 16, such as for the example of figure 1.

In the illustrated configuration, the lighting unit 18 Is arranged between the two

15 electrical units 16.

In the example of figure 6, the device 14 also includes two electrical units 16
iInstead of a single electrical unit 16 as for the example of figure 1.

In the illustrated configuration, the two electrical units 16 are arranged on the same
side relative to the lighting unit 18.

20 In the example of figure 7, the device 14 includes two lighting units 18 instead of a
single lighting unit 18 as for the example of figure 1.

In the Illustrated configuration, the electrical unit 16 Is arranged between the two
lighting units 18.

Such configurability of the device 14 is made possible by the fact that the different

25 units 14 and 16 can be combined by embedding a protruding part of one unit 14, 16 in a
corresponding groove of another unit 14, 16.

As previously explained, the configurability of the device 14 makes it possible to
adapt easily to changes of needs by using the device 14 already in place on the tower 12.
For example, the changes of needs correspond to a change in function of the tower 12

30 and/or a change of energy needs. The adaptation to a new need can be done by a simple
evolution of the device 14. For example, an additional lighting unit 18 is added to increase
the quantity of light generated.

Furthermore, according to one alternative, the device 14 includes a plurality of
light-emitting members, one of these light-emitting members being the light-emitting

35 member 42 extending over the periphery of the housing 36.
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Figure 8 Iillustrates another example embodiment of a device 14 according to the

invention. The elements identical to the first embodiment of figure 1 are not described
again. Only the differences are shown.

The upper part 48 has an outer face 68 and an inner face 70.

The upper part 48 is defined, in a plane perpendicular to the axial direction Z, by
the outer face 68 and by the inner face /0.

The upper part 48 includes a first track 72, a second track 74, a first connector 76,
a second connector /78 and a seal /9.

Among the outer face 68 and the inner face 70, the inner face 70 is the face
closest to the tower 12 when the beacon device 14 is installed on the tower 12.

If the tower 12 Is cylindrical, when the beacon device 14 is Installed on the tower
12, the inner face 70 is in contact with the tower 12.

The inner face 70 has a first portion 80, a shoulder 82 and a second portion 84.

Among the first portion 80 and the second portion 84, the first portion 80 is the
closest to the median part 52 along the axial direction Z.

If the tower 12 is cylindrical, the first portion 80 is provided to bear against the
tower 12 when the device 14 is installed on the tower 12.

For example, the first portion 80 is cylindrical with a circular base, and the
generatrix of the first portion 80 Is parallel to the axial direction Z.

A first diameter D1 is defined for the first portion 80. The first diameter D1 is for
example comprised between 70 mm and 300 mm.

The shoulder 82 is defined, in a plane perpendicular to the axial direction Z, by the
first portion 80 and the second portion 84.

In the case of a cylindrical part, "shoulder” refers to a change in section of the part
showing a surface perpendicular to the generatrix of the part.

The shoulder 82 is annular with a cylindrical base, I.e., the shoulder 82 is a planar
surface defined by two coplanar and concentric circles with different diameters. The
shoulder 82 is perpendicular to the axial direction Z.

The shoulder 82 Is provided so that, when the photovoltaic module 20 and the
lighting unit 18 are installed on the tower 12, the proximal end 26 of the photovoltaic
module 20 is bearing against the shoulder 82 along the axial direction Z.

Among the first portion 80 and the second portion 84, the second portion 84 Is the
furthest from the median part 52 along the axial direction Z.

The second portion 84 is cylindrical with a circular base, and the generatrix of the
second portion 84 is parallel to the axial direction Z.

A second diameter D2 is defined for the second portion 84.
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The second diameter D2 Is strictly larger than the first diameter D1. The second

diameter D2 is for example comprised between 75 mm and 310 mm.

The second portion 84 is defined, along the axial direction Z, by the shoulder 82
and the seal 79.

The second position 84 is configured so that when the photovoltaic module 20 and
the lighting unit 18 are installed on the tower 12, the proximal end 26 of the photovoltaic
module 20 is surrounded by the second portion 84 Iin a plane perpendicular to the axial
direction Z.

The first track 72 Is an electrically conductive strip. For example, the first track 72
IS made from a metal material such as copper. Alternatively, the first track 72 is made
from another conducting material, such as aluminum or silver.

The first track 72 is supported by the second portion 84.

The first track 72 has a first length L1, a first width |1 and a first thickness e1.

The first length L1 Is measured along a perimeter of the second portion 84. In
other words, the first length L1 is the length, measured by a curved integral, of the
orthogonal projection of the first track 72 over a plane perpendicular to the axial direction
Z.

The first length L1 Is greater than or equal to half the product of the second
diameter D2 and the number 1.

The first width [1 Is measured along the axial direction Z. The first width I1 is
uniform, i.e., the first width |1 is identical at all points of the first track 72. The first width |1
IS comprised between 2 mm and 10 mm.

The first thickness e1 Is measured along a radial direction. "Radial direction” refers
to a direction perpendicular to the axis of the second portion 84 and parallel to a segment
traversing the axis of the second portion 84 and the point at which the thickness is
measured. The first thickness e1 is uniform. The first thickness e1 is comprised between
0.5 mm and 2 mm.

According to one embodiment, the first track 72 is compliant with the second
portion 84, I.e., the first track 72 is in contact with the second portion 84 and marries the
shape of the second portion 84.

For example, the first track 72 is cylindrical with an annular base, the axis of the
first track 72 being parallel to the axial direction Z.

The axis of a cylinder with an annular or circular base is defined as being a straight
line parallel to the generatrix of the cylinder and traversing the center of the circle or ring

that forms the guide curve of the cylinder.



10

15

20

25

30

35

DK/EP 3224534 13

15
The first track 72 Is for example formed by two track portions each supported by

one of the first part 54 and the second part 56.

The second track 74 is an electrically conductive strip. For example, the second
track 74 is made from a metal material such as copper. Alternatively, the first track 72 is
made from another conducting material, such as aluminum or silver.

The second track 74 is supported by the second portion 84.

The second track 74 has a second length L2, a second width |2 and a second
thickness e2.

The second length L2 is measured along a perimeter of the second portion 84. In
other words, the second length L2 is the length, measured by a curved integral, of the
orthogonal projection of the second track 74 over a plane perpendicular to the axial
direction Z.

The second length L2 is greater than or equal to half of the product of the second
diameter D2 and the number 1T, approximately equal to 3.14.

The second width |12 Is measured along the axial direction Z.

The second width 12 is uniform, i.e., the second width |12 is identical at all points of
the second track 74. The second [width] I12 is comprised between 2 mm and 10 mm.

The second thickness €2 is measured In a direction perpendicular to the axial
direction Z. The second thickness e2 Is uniform. The second thickness e2 is comprised
pbetween 0.5 mm and 2 mm.

The second track 74 is compliant with the second portion 84. For example, the
second track 74 is cylindrical with an annular base, the axis of the second track 74 being
parallel to the axial direction Z.

The second track 74 is, for example, formed by the meeting of two track portions
each supported by one of the first part 54 and the second part 56.

The second track 74 is inserted between the first track 72 and the shoulder 82.

The second track 74 is not electrically connected to the first track 72.

For example, the first track 72 and the second track 74 are parallel to one another,
and the distance between the first track 72 and the second track 74, measured along the
axial direction Z, is greater than or equal to 1 mm.

The first connector 76 is configured to electrically connect the first track 72 to the
storage member 38 or the regulating member 40.

The second connector 78 Is configured to electrically connect the second track 74
to the storage member 38 or the regulating member 40.

The seal 79 is configured to isolate the first track 72 and the second track 74 from

the outside of the upper part 48.
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The seal 79 Is configured to provide sealing between the upper part 48 and the

photovoltaic module 20. In particular, the seal 79 is configured to prevent the water
flowing downward along the outside of the photovoltaic module 20 from reaching the first
track 72 or the second track 74.

The photovoltaic module 20 includes a positive electrode and a negative electrode.

The photovoltaic module 20 is configured to impose a difference In electrical
potential, when the photovoltaic module 20 is illuminated by the sun, between the positive
electrode and the negative electrode.

The proximal end 26 has been shown In transparency in figure 8.

The support 22 includes a third connector 86 and a fourth connector 88.

Each of the third connector 86 and the fourth connector 88 Is fastened to the
support 22. For example, each of the third connector 86 and the fourth connector 88 Is
glued to the support 22. Alternatively, each of the third connector 86 and the fourth
connector 88 Is embedded in a rigid part of the support 22.

The third connector 86 is configured to electrically connect the first track 72 to one
from among the positive electrode and the negative electrode.

The fourth connector 88 Is configured to electrically connect the second track 74 to
the other from among the positive electrode and the negative electrode.

For example, each of the third connector 86 and the fourth connector 388 Is
connected to the corresponding electrode by a cable. The connecting cable is for example
welded to the connector 86, 88 and the corresponding electrode.

Alternatively, each of the third connector 86 and the fourth connector 88 Is
connected to the corresponding electrode by a flexible printed circuit.

The third connector 86 and the fourth connector 88 are each configured to allow a
relative rotation of the photovoltaic module 20 and its support 22 relative to the upper part
48 around the axial direction Z.

For example, each of the third connector 86 and the fourth connector 88 Is
configured to be elastically deformable during a relative rotation of the photovoltaic
module 20 and the upper part 48 around the axial direction Z.

According to the example of figure 8, each of the third connector 86 and the fourth
connector 88 Is made from a rectangular metal tongue bent to form a book.

Each of the third connector 86 and the fourth connector 88 is made from a metal
material. For example, each of the third connector 86 and the fourth connector 88 is made
from a conductive material. The conductive material is for example chosen from the set

consisting of copper, silver and aluminum.
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Each of the third connector 86 and the fourth connector 88 includes a third portion

90, a fourth portion 92, a fifth portion 94 and a sixth portion 96.

Each of the third connector 86 and the fourth connector 88 has a width, measured
along a perimeter of the second portion 84, comprised between 2 mm and 10 mm.

Each third portion 90 is parallelepiped. The third portion has a length, measured
along the axial direction Z, comprised between 20 mm and 50 mm.

When the photovoltaic module 20 and the lighting unit 18 are installed on the tower
12, each third portion 90 is inserted between the proximal end 26 and the tower 12.

Each fourth portion 92 is parallelepiped.

Each fourth portion 92 is defined by the third portion 90 and the fifth portion 94.

Each fourth portion 92 is perpendicular to the corresponding third portion 90. Each
fourth portion 92 is perpendicular to the axial direction Z.

Each fourth portion 92 has a length, measured in a radial direction, comprised
pbetween 2 mm and 10 mm.

When the photovoltaic module 20 and the lighting unit 18 are installed on the tower
12, each fourth portion 92 is inserted between the proximal end 26 and the shoulder 82.

When the photovoltaic module 20 and the lighting unit 18 are installed on the tower
12, each fifth portion 94 is inserted between the proximal end 26 and the second portion
84.

Each fifth portion 94 is defined by a first edge 98 and a second edge 100.

Each first edge 98 belongs both to the corresponding fourth portion 92 and fifth
portion 94.

Each second edge 100 belongs both to the corresponding fifth portion 94 and sixth
portion 96.

For each third connector 86 and each fourth connector 88, the point furthest from
the axis of the second portion 84 in the radial direction belongs to the corresponding
second edge 100. In other words, a segment contained in a plane containing the axis of
the second portion 84 and connecting the first edge 98 to the second edge 100 forms,
with a segment of the fourth portion 92 contained in the same plane, an angle strictly
larger than 90 degrees. The considered angle is then the smallest of the two angles
defined by the two considered segments.

Each second edge 100 bears against one from among the first track 72 and the
second track 74.

The fifth portion 94 defines, with the respective third portion 90, fourth portion 92

and sixth portion 96, a convex volume at least partially surrounding the proximal end 26.
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The sixth portion 96 has an end. The end of the sixth portion 96 is opposite the

second edge 100.

The sixth portion 96 is defined by the second edge 100 and by the end of the sixth
portion 96.

The end of the sixth portion 96 bears against the proximal end 26.

Each sixth portion 96 Is therefore configured to electrically connect the
corresponding electrode and the corresponding track 72, 74.

The sixth portion 96 and the fifth portion 94 are configured so that, when the
photovoltaic module 20 and the lighting unit 18 are installed on the tower 12, the sixth
portion 96 and the fifth portion 94 exert an elastic force tending to press the second edge
100 against the corresponding track 72, 74.

For example, when the photovoltaic module 20 and the lighting unit 18 are
installed on the tower 12, each of the first track 72 and the second track 74 exerts a
corresponding force on the second edge 100 causing an elastic deformation of the
corresponding sixth portion 96 and fifth portion 94.

The device 14 then allows a relative rotation between the lighting unit 18 and the
photovoltaic module 20, while preserving an electrical connection between them.

The device 14 therefore makes it possible to modify the orientation of the
photovoltaic module 20, in particular to orient the latter favorably relative to the sun,
without modifying the orientation of the lighting unit 18.

Furthermore, the electrical connection between the photovoltaic module 20 has a
smaller bulk and is easy to produce, since it does not assume connecting power cables:
simply positioning the proximal end 26 against a shoulder 82 makes it possible to cause
the electrical connection between the photovoltaic module 20 and the lighting unit 18.

A third example embodiment of the device 14 according to the invention is shown
in figure 9. The elements identical to the second embodiment of figure 8 are not described
again. Only the differences are shown.

The second portion 84 includes a first rod 102 and a second rod 104.

Each rod 102, 104 is a continuous strip of material extending from the second
portion 84 toward the tower 12 when the lighting unit 18 is installed on the tower 12.

According to one embodiment, each rod 102, 104 surrounds the tower 12 over at
least 180 degrees.

Each rod 102, 104 for example has a parallelepiped section.

The first rod 102 is inserted between the first track 72 and the second track 74.

The rods 102, 104 are configured to cooperate with one another to guide the third

connector 86 during a relative rotation between the lighting unit 18 and the photovoltaic
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module 20, such that the third connector 86 remains in electrical contact with the first track

/2 during the rotation.

The first rod 102 is further configured to cooperate with the shoulder 82 to guide
the fourth connector 88 during a relative rotation between the lighting unit 18 and the
photovoltaic module 20, such that the fourth connector 88 remains in electrical contact
with the first track 74 during the rotation.

Each of the third connector 86 and fourth connector 88 Is cylindrical with a circular
base, and the generatrix of each of the third connector 86 and fourth connector 88 Is
parallel to a radial direction of the second portion 84.

Each of the third connector 86 and the fourth connector 88 has a diameter
comprised between 2 mm and 10 mm.

Each of the third connector 86 and the fourth connector 88 has a base 106 and a
contact end 108. Each of the third connector 86 and the fourth connector 88 is defined In
a radial direction of the second portion 84 by the base 106 and the contact end 108.

Each base 106 is configured to fasten the corresponding connector 86, 88 to the
proximal end 26.

Each contact end 108 is hemispherical. Each contact end 108 Is provided to bear
against the corresponding track 72, 74 when the photovoltaic module 20 and the lighting
unit 18 are installed on the tower 12.

The rods 102 and 104 then allow stronger securing of the electrical unit 16 to the
lighting unit 18. The rods 102 and 104 contribute to keeping the module 20 and its support
22 In position relative to the housing 36.

Furthermore, the rods 102 and 104 also allows better maintenance in position of
the third and fourth connectors 86 and 88, and therefore a more reliable electrical
connection between the third and fourth connectors 86 and 88 and the tracks 72 and /4.

The connection surface between the third and fourth connectors 86 and 88 and the
tracks 72 and 74 is also enhanced.

According to another example device 14, the device includes a tightening band
provided to grip the tower 12. When the tightening band iIs gripping the tower 12, the
tightening band for example forms a support for the housing 36.

The device 14 is then particularly suitable for being fastened to a non-cylindrical

tower, In particular a conical tower.
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Patentkrav

1. Belysningsindretning (14), isaer en lysafmaerkningsindretning (14), der skal
installeres pa en mast (12), hvor indretningen (14) omfatter:

- en enhed til produktion af elektrisk energi (16), omfattende:

- mindst et fotovoltaisk modul (20), der er egnet til at vikles om mindst en del
af omkredsen af masten (12), fortrinsvis om hele omkredsen af masten (12),

- en holder (22), der holder det fotovoltaiske modul (20) pa masten (12), hvor
holderen (22) omfatter en tredje konnektor (86) og en fijerde konnektor (88), 0og
- en positiv elektrode og en negativ elektrode,

- en enhed til produktion af lysenergi (18), der er konfigureret til at fastgeres
pa masten (12), hvor enheden til produktion af lysenergi (18) omfatter:

- et hus (36), som har en omkreds,

- et element (38) til lagring af den elektriske energi, der produceres af enheden
til produktion af elektrisk energi (16),

- et element (40) til regulering af belastningen af lagringselementet (38), og

- et element til at udsende lys (42), der forsynes af lagringselementet (38), hvor
lysudsendelseselementet (42) straekker sig over omkredsen af huset (36),
hvor huset (36) omfatter et legeme (44), der har en avre del (48), en nedre del
(50) og en mellemdel (52), som afgraenses af den gvre del (43) og den nedre
del (50), hvor den gvre del (48) omfatter en farste elektriske bane (72) og en
anden elektrisk bane (74), hvor den tredje konnektor (86) er konfigureret til at
forbinde den farste elektriske bane (72) elektrisk til en af den positive elektrode
0g den negative elektrode, og hvor den fjerde konnektor (88) er konfigureret til
at forbinde den anden elektriske bane (74) elektrisk med en af den positive
elektrode og den negative elektrode.

2. Indretning Ifelge krav 1, hvor huset (36) omfatter lagringselementet (38) og
reguleringselementet (40).

3. Indretning ifalge krav 1 eller 2, hvor huset (36) har en udhuling (56) med en
form, der er komplementaer til masten (12).
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4. Indretning Ifalge et hvilket som helst af kravene 1 til 3, hvor huset (36) har
to dele (54, 56), hvor den anden del (56) er forbundet med den farste del (54).

5. Indretning ifalge et hvilket som helst af kravene 1 til 4, hvor huset (36) har
to dele (54, 56), hvor hver del (54, 56) omfatter en elektrisk banedel, hvor de

to banedele danner en kontinuerlig bane, nar den anden del (56) er forbundet
med den ferste del (54 ).

6. Indretning ifalge et hvilket som helst af kravene 1 til 5, hvor enheden til pro-
duktion af elektrisk energi (16) omfatter en holder (22), der holder det fotovol-
taiske modul (20), der er viklet om mindst en del af omkredsen af masten (12),
fortrinsvis om hele omkredsen af masten (12).

7. Indretning Ifelge krav 6, hvor holderen (22) omfatter en ring (30) og to hol-
deelementer (32, 34), som forbinder ringen (30) med enheden til produktion af
lysenergi (18), hvor de to holdeelementer (32, 34) er diametralt modstaende.

8. Indretning ifelge et hvilket som helst af kravene 1 til 7, hvor den anden bane
(/4) har en jaavn bredde (12), hvor bredden (12) ligger mellem 2 millimeter og
10 millimeter, og den anden bane (74) har ligeledes en javn tykkelse (e€2),
hvor tykkelsen (e2) ligger mellem 0,5 millimeter og 2 millimeter.

9. Indretning ifelge et hvilket som helst af kravene 1 til 8, hvor den gvre del
(48) har en indvendig side (70), der omfatter to dele (80, 84) og en ansats (82),
der afgraenses af de to dele (80, 84), hvor den anden bane (74) er anbragt
mellem den ferste bane (72) og ansatsen (82).

10. Indretning ifalge et hvilket som helst af kravene 1 til 9, hvor den @vre del
(48) har en indvendig side (70), som omfatter to dele (80, 84), hvor en del (34)
omfatter en ferste liste (102) og en anden liste (104), hvor hver liste (102, 104)
omgiver masten (12) over mindst 180 grader.

11. Indretning iIf@lge krav 10, athaengigt af krav 9 og 6, hvor listerne (102, 104)
er konfigurerede til at samvirke indbyrdes for at fare den tredje konnektor (86)
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under en relativ drejning mellem lysenheden (18) og det fotovoltaiske modul
(20), saledes at den tredje konnektor (86) forbliver i elektrisk kontakt med den
ferste bane (72) under drejningen, hvor den farste liste (102) desuden er kon-
figureret til at samvirke med ansatsen (82) for at lede den fjerde konnektor (88)
under en relativ drejning mellem lysenheden (18) og det fotovoltaiske modul
(20), saledes at den fierde konnektor (88) forbliver i elektrisk kontakt med den
anden bane (74) under drejningen.

12. Indretning Ifalge et hvilket som helst af kravene 1 til 11, hvor indretningen
(14) omfatter et spaendband, der er tilvejebragt til at indeklemme masten (12),
hvor spandbandet, nar spaendbandet spaendes pa masten (12), danner en
holder for huset (36).

13. Lysafmaerkningssystem (10) omfattende:

- en mast (12), og

- en Indretning (14) ifelge et hvilket som helst af kravene 1 til 11, der er instal-
leret pa masten (12).

14. Lysafmaerkningssystem (10) omfattende:

- en mast (12),

- mindst en enhed til produktion af elektrisk energi, omfattende:

- mindst et fotovoltaisk modul (20), der er egnet til at vikles om mindst en del
af omkredsen af masten (12), fortrinsvis om hele omkredsen af masten (12),

- en holder (22), der holder det fotovoltaiske modul (20) pa masten (12), hvor
holderen (22) omfatter en tredje konnektor (86) og en fijerde konnektor (88), 0g
- en positiv elektrode og en negativ elektrode,

- mindst én enhed til produktion af lysenergi (18), der er fastgjort pa masten
(12), hvor hver enhed til produktion af lysenergi (18) omfatter:

- et hus (36), som har en omkreds,

- et element (38) til lagring af den elektriske energi, der produceres af mindst
en enhed til produktion af elektrisk energi (16),

- et element (40) til regulering af belastningen af lagringselementet (38), og

- et element til at udsende lys (42), der forsynes af lagringselementet (38), hvor
lysudsendelseselementet (42) straekker sig over omkredsen af huset (36),
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hvor huset (36) omfatter et legeme (44), der har en avre del (48), en nedre del
(50) og en mellemdel (52), som afgraenses af den gvre del (43) og den nedre
del (50), hvor den gvre del (48) omfatter en farste elektriske bane (72) og en
anden elektrisk bane (74), hvor den tredje konnektor (86) er konfigureret til at
forbinde den farste elektriske bane (72) elektrisk til en af den positive elektrode
0g den negative elektrode, og hvor den fjerde konnektor (88) er konfigureret til
at forbinde den anden elektriske bane (74) elektrisk med en af den positive
elektrode og den negative elektrode.

15. Fremgangsmade til installering af en indretning (14) ifelge et hvilket som
helst af kravene 1 til 12 pa en mast (12), omfattende falgende trin:

- omvikling af det fotovoltaiske modul (20) pa masten (12), og

- montering af huset (36) pa det fotovoltaiske modul (20).
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