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(57) ABSTRACT

A modular mast (1) intended to be fixed to a bearing element
and to accommodate at least one telecommunication antenna
includes at least two sections (2 and 3 or 3 and 4) assembled
in the extension of one another by respective ends, and one
of the sections (2, 3 or 4) having, at its end assembled with
the other section (2, 3 or 4), at least one cutout (10) and the
latter section having at least one tooth (11) coming axially to
bear in the bottom (17) of the cutout (10). At least one seal
(15) is present between an edge of the cutout (10) and an
adjacent edge of the tooth (11). A plurality of securing plates
(12) link the ends of the sections (2 and 3 or 3 and 4)
internally therein.
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MODULAR MAST

RELATED APPLICATION

[0001] This application claims the benefit of priority from
French Patent Application No. 22 02984, filed on Apr. 1,
2022, the entirety of which is incorporated by reference.

TECHNICAL FIELD

[0002] The present invention relates to telecommunica-
tions infrastructure elements, and more particularly the
masts bearing telecommunication antennas.

PRIOR ART

[0003] The antennas of the telecommunications networks
are conventionally borne by masts fixed to the ground or to
infrastructure elements.

[0004] Sectional masts are known from the prior art that
can accommodate a telecommunication antenna with hollow
cylindrical modules, notably of varying heights and of
substantially identical diameters, allowing the cables to be
run to the antenna.

[0005] Moreover, it is known practice to fix additional
equipment, such as a camera, an advertising panel or lamps,
onto the periphery of the mast.

[0006] The application WO2010/098653 describes a tele-
communications mast that can accommodate an antenna on
its upper part, and communication cables inside, that has a
modular design comprising identical sections, of different
heights, that allow the assembly thereof section by section.
These assemblies are made using connecting flanges includ-
ing holes to receive fixing means, such as screws, situated at
the ends of the modules. This document also describes
supports of hook/boom type, disposed on the periphery of
the modules, allowing equipment to be attached thereto,
such as lamps. Such a mast is relatively costly to produce
through the fixing of the flanges and is not as aesthetically
pleasing. Furthermore, the presence of the flanges creates
protuberances that promote the build-up of soiling and make
the mast more difficult to clean.

[0007] The application KR10-2021-0008291 discloses a
modular mast that can accommodate an antenna, arranged to
allow electrical cables to run inside the modules, comprising
cylindrical sections of identical diameter, some modules
including fixing means on their outer wall allowing equip-
ment to be attached, such as advertising panels or lamps. The
modules include fixing means comprising a series of tabs on
their upper part and a series of complementary holes on their
lower part, the fixing of the tabs in the holes allowing two
modules to be aligned and linked.

[0008] There is a need to have masts, that are aesthetically
pleasing and easy to maintain, for bearing telecommunica-
tion antennas and allowing communication or electrical
radio cables to be run, which can be transported easily,
which can be rapidly erected and the assembly of which is
easy to perform on site.

SUMMARY OF THE INVENTION

[0009] The present invention addresses this need by pro-
posing a modular mast intended to be fixed to a bearing
element and to accommodate at least one telecommunication
antenna, comprising:
[0010] at least two sections assembled in the extension
of one another by respective ends,
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[0011] one of the sections having, at its end assembled
with the other section, at least one cutout and the latter
section having at least one tooth coming axially to bear
in the bottom of the cutout,

[0012] at least one seal present between an edge of the
cutout and an adjacent edge of the tooth,

[0013] a plurality of securing plates linking the ends of
the sections internally therein.

[0014] The advantage of such a modular structure of the
mast is that the sections can be transported more easily than
an entire mast, the mast being assembled directly on the site
of installation. The modular aspect of such a structure also
makes it possible to easily adapt the height of the mast to the
requirements, according to the equipment accommodated.
[0015] The tooth and the cutout form a link by comple-
mentarity of forms which facilitates the relative positioning
of the modules with the right angular orientation, which
makes the fixing of the securing plates easier.

[0016] The absence of an annular flange between the
sections contributes to the aesthetic appearance of the mast
and simplifies the cleaning thereof.

[0017] The structure of the modular mast according to the
invention makes it possible, if so desired, to be able to
withstand strong and very strong winds, notably to observe
a maximum of 1° of deflection in the zone 3 (EN 1991-1-4).
[0018] The telecommunication antenna can be fixed to the
apex of the mast, for example using fixing holes present on
the mast, the latter being advantageously pre-drilled to that
end. These holes can be situated at a distance of between 10
mm and 150 mm, better between 10 mm and 100 mm, from
the top end of the mast.

[0019] The pre-drilling of the fixing holes and their dis-
tance with respect to the top end of the mast can be adapted
according to the antenna support used.

[0020] The mast can bear various equipment in addition to
the telecommunication antenna present at its apex, for
example lateral microwave radio systems, sensors or cam-
eras, as well as one or more lamps for lighting the bearing
element or its environment. The antenna present at its apex
is, for example, housed in a top cap.

[0021] The mast can be fixed to the upper part of the
bearing element by virtue of brackets and a support plate, the
seat of which is adjustable relative to the bearing module.
That makes it possible to adjust the vertical alignment of the
mast when mounting and correcting any misalignment.
[0022] The mast can have a total height of between 0.6 m
and 14.5 m, better between 4 m and 10 m, notably between
7 m and 9 m.

[0023] The mast can be cylindrical, notably of circular
section, or conical.

[0024] The mast can have a cross-section with an outer
diameter of between 80 mm and 350 mm, notably between
150 mm and 250 mm. The cross-section can have an internal
diameter of between 75 mm and 345 mm, notably between
145 and 245 mm.

[0025] The number of sections of the modular mast is
greater than or equal to 2, notably between 2 and 6, for
example equal to 3.

[0026] The mast can comprise at least two sections of
identical height, for example the two lowest sections. The
height of these sections can be between 0.6 m and 4.5 m,
better between 1.5 m and 4.5 m, notably between 2.5 m and
3.5m.
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[0027] The expression “the two lowest sections” is under-
stood here to mean the bottommost sections on the mast, that
is to say, the base section fixed onto the bearing module and
the next section assembled on this base section.

[0028] The top section of the mast can have a height
different from that of the other sections, notably a height of
between 0.5 m and 3.5 m, better between 1 m and 3 m. The
choice of the height of the top section thus makes it possible
to adapt the height of the mast according to the require-
ments, notably according to the height of the antenna.
[0029] “Top section” is understood to mean the topmost
section on the mast.

[0030] The thickness of the wall of the sections can be
between 5 mm and 12 mm.

[0031] Preferably, the sections are made of metal, notably
of steel or of stainless steel.

[0032] The cutout situated at the end of the section
assembled with the other section can have a substantially
trapezoidal outline when seen from the side, better, a sub-
stantially isosceles trapezoidal outline, the bottom of the
cutout forming the small base of the trapezium. Such a
trapezoidal form facilitates the centring upon insertion into
the cutout, and also makes it possible to have a good
transmission of the axial forces.

[0033] The tooth situated at the end of the other section,
which comes axially to bear at the bottom of the cutout,
preferably has an outline similar to that of the cutout. It can
thus have, when seen from the side, a substantially trapezoi-
dal outline, better, a substantially isosceles trapezoidal out-
line, the vertex of the tooth forming the small base of the
trapezium.

[0034] The height of the trapezium can be between 20 mm
and 70 mm, preferably between 20 mm and 50 mm.
[0035] The width of the small base of the trapezium can be
between 10 mm and 50 mm.

[0036] The width of the large base of the trapezium can be
between 30 mm and 80 mm.

[0037] The first section can comprise at least two cutouts
angularly evenly distributed at its end assembled with the
second section, in particular three cutouts angularly evenly
distributed at its end assembled with the second section.
Thus, the mechanical forces are best distributed between the
sections.

[0038] The first section can comprise at least two identical
cutouts, and better, all the cutouts are identical, which avoids
having to angularly identify one section with respect to the
other during assembly. As a variant, at least one cutout is
different, when wanting for example to index one section in
position with respect to the other in a particular angular
orientation.

[0039] In exemplary embodiments, the tooth or teeth are
situated on the top end of the section below and the
corresponding cutout or cutouts are situated on the bottom
end of the section above. The section above being stacked on
the section below, this arrangement of the tooth or teeth and
of the cutout or cutouts makes it possible to fit the sections
together.

[0040] The abovementioned seal is preferably absent at
the bearing point between the bottom of the cutout and the
vertex of the tooth which comes into contact with the bottom
of this cutout, so as to allow each section to rest stably on
the preceding one.

[0041] The thickness of the seal is for example between 2
mm and 7 mm.

Nov. 23,2023

[0042] The seal can be made of an elastomer material, for
example a silicone.

[0043] The securing plates are, preferably, fixed to the
assembled ends of the sections in angular segments lying
between the tooth/cutout links of these sections.

[0044] The height of the securing plates can be between
100 mm and 400 mm, being preferably between 150 mm and
350 mm.

[0045] The width of the securing plates can be between 20
mm and 300 mm, notably between 50 mm and 200 mm.
[0046] The thickness of the securing plates can be between
2 mm and 50 mm, preferably between 5 mm and 25 mm.
[0047] There are for example three of the securing plates.
[0048] The securing plates are preferably angularly evenly
distributed about the longitudinal axis of the mast.

[0049] For example, the assembled ends comprise three
evenly distributed tooth/cutout links and three securing
plates angularly evenly distributed about the longitudinal
axis of the mast, the tooth/cutout links being separated by an
angle of 120° from one another, the securing plates being
separated by an angle of 120° from one another, and the
angle separating the axis of a tooth/cutout link from that of
a securing plate being equal to 60°.

[0050] The securing plates are preferably all identical.
[0051] At least one securing plate, and better, each secur-
ing plate, can be welded onto one of the sections and
screwed to the other section.

[0052] At least one securing plate can, as a variant, be
screwed to the two sections that it links.

[0053] Atleast one securing plate can be screwed onto one
of'the two assembled sections by virtue of at least two fixing
holes, situated on the part of the securing plate in contact
with this section, these two fixing holes being able to be on
top of one another and being able to be centred on the part
of the securing plate in contact with this section.

[0054] The part of the securing plate comprising the two
fixing holes can have a height of between 25 mm and 300
mm, preferably between 100 mm and 200 mm. It can have
a width of between 20 mm and 300 mm, preferably between
50 mm and 150 mm.

[0055] The other part of the plate can have a height of
between 10 mm and 300 mm, preferably between 50 mm
and 200 mm. It can have a width of between 20 mm and 300
mm, notably between 50 mm and 200 mm.

[0056] Atleast one of the securing plates can be composed
of'an assembly of at least two, and better three, flats, welded
pairwise by a weld bead along their longitudinal axis. That
makes it possible to give each plate a form that substantially
follows the curvature of the inner surface of the section,
without having to perform a bending operation.

[0057] The central flat of the assembly can have a width of
between 10 mm and 150 mm, preferably between 20 mm
and 100 mm.

[0058] The two lateral flats can have the same width,
notably between 10 mm and 150 mm, better between 20 mm
and 60 mm.

[0059] In a plane at right angles to the longitudinal axis of
the securing plate, the two lateral flats can be oriented
towards the interior with respect to the central flat by an
angle of between 5° and 50°, preferably between 15° and
35°.

[0060] Each securing plate is preferably made of galva-
nized steel. The galvanization of each securing plate for
example takes place after the welding thereof on a corre-
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sponding section, which makes it possible to protect the
weld from corrosion. As a variant, in the case of securing
plates secured to the two sections that they link, the galva-
nization of each securing plate and of the sections can take
place before the latter are screwed to the sections. The
post-galvanization rework operations are thus linked, and
the assembly of the sections before the complete tightening
of the plates can facilitate the fitting together thereof.
[0061] All the sections of the mast can be assembled in the
same way with one another, in the extension of one another,
by their respective ends.

[0062] The mast can comprise at least one hole on its
periphery, intended to allow electrical cables to be run from
the inside of the mast to the outside. The mast can be
supplied with a shutter prepositioned in this hole. The hole
is for example situated on a section, in the alignment of a
cutout. The diameter of the hole can be between 5 mm and
100 mm, preferably between 5 mm and 70 mm.

[0063] Another subject of the invention is a method for
mounting and installing the modular mast according to the
invention, comprising the following steps:

[0064] running the communication or electrical radio
cables intended to link the bearing element to the
telecommunication antenna, section by section,

[0065] assembling the sections on the ground by fixing
the securing plates to the ends of the sections, and

[0066] mounting the mast on the bearing element.

[0067] The running of the cables, on the ground, section
by section, makes it possible to avoid having to do it when
installing the antenna on the mast.

BRIEF DESCRIPTION OF THE DRAWINGS

[0068] The invention will be able to be better understood
on reading the following detailed description, of a nonlim-
iting example of implementation thereof, and on studying
the attached drawing, in which:

[0069] FIG. 1 is a schematic and partial view in elevation
of'an example of a modular mast according to the invention,
[0070] FIG. 2 represents, in isolation, schematically and
partially, the first section of the mast of FIG. 1, starting from
the bottom,

[0071] FIG. 3 represents, in isolation, schematically and
partially, the second section of the mast of FIG. 1, starting
from the bottom,

[0072] FIG. 4 represents, in isolation, schematically and
partially, the third section of the mast of FIG. 1, starting from
the bottom,

[0073] FIG. 5 represents, schematically and partially, a
detail of the assembly between two sections of the mast of
FIG. 1,

[0074] FIG. 6 represents, in isolation, schematically and
partially, in a side view, a securing plate,

[0075] FIG. 7 is a schematic and partial cross-section,
along the line VII-VII of FIG. 5, and

[0076] FIG. 8 represents, in a top view, schematically and
partially, the mast of FIG. 1.

DETAILED DESCRIPTION

[0077] FIG. 1 illustrates a modular mast 1 according to the
invention. This modular mast 1 comprises three sections 2,
3 and 4, assembled pairwise at their respective ends. The
longitudinal axes of the three sections coincide with the
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longitudinal axis of the mast X, oriented vertically. The mast
can, as a variant, comprise only two sections, or more than
three sections.

[0078] The cross-section of the mast 1 is, for example, as
visible in FIG. 8, circular with an outer diameter d, equal to
approximately 220 mm. It for example has an internal
diameter d, equal to approximately 210 mm.

[0079] A telecommunication antenna (not represented) is
provided to be borne by the top end 5 of the mast 1. The
antenna is, for example, intended for a telecommunications
network for mobile telephones, notably a so-called 4G, 5G
or later generation network, or any other standard network,
for example an IoT or BLR network.

[0080] The antenna can be fixed to the top of the mast 1
by virtue of the fixing holes 7, allowing the antenna to be
screwed onto the mast 1. In the example of FIG. 1, six fixing
holes 7 are distributed equidistantly on the periphery of the
mast 1.

[0081] The mast 1 is fixed at its bottom end 6 to a bearing
module by virtue, for example, of a support plate 8 rein-
forced with brackets 9 welded to the plate 8 and to the mast
1. The seat of the support plate 8 can be adjustable relative
to the bearing module by virtue, for example, of four screws
inserted into fixing holes 80 of the plate 8. That makes it
possible to adjust the vertical alignment of the mast 1 and
correct any misalignment. The mast 1 can be fixed onto the
bearing module in any way that makes it possible to ensure
the stability and the vertical alignment of the mast 1.
[0082] The mast 1 can comprise holes 14, with a diameter
for example equal to 35 mm, pre-drilled, for electrical cables
to be run from the inside of the mast 1 to the outside. The
mast 1 can be supplied with a removable shutter pre-
mounted to conceal these holes, if they are not used.
[0083] The two bottom sections 2 and 3 of the mast 1 of
FIG. 1 can be of the same height 1, for example equal to 2.9
m.

[0084] The top section 4 can have a height 1' different from
that of the other two sections, 2 and 3. Its height I' can be
equal to 2.45 m, to 2.15 m, or even equal to 1.6 m for
example. The total height h of the mast can then be between
7.4 and 8.3 m for example, depending on the section 4 used.
[0085] Each section 2, 3 or 4 can be made of metal,
notably of steel or of stainless steel, with a thickness for
example of between 5 mm and 10 mm.

[0086] In the example considered, the assembly of the
ends of two consecutive sections is performed by virtue of
three securing plates 12 and three tooth 11/cutout 10 links,
as illustrated in FIG. 5. The securing plates 12 are, in this
example, offset angularly from the adjacent tooth 11/cutout
10 links by an angle of 60° and separated from them by an
angle of 120°.

[0087] The securing plates 12 are for example made of
galvanized steel.

[0088] In the exemplary embodiment of FIGS. 1 to 8, the
securing plates 12 are welded to the section below and
screwed to the section above. In another embodiment, the
securing plates 12 are screwed to both sections without
being welded to them.

[0089] In the example considered, the securing plates 12
each comprise a hole 90 allowing the securing plate 12 to be
fixed to the section below before welding, with a rapid
spotweld.

[0090] The height h,, of a securing plate 12, visible in FIG.
6, is for example equal to 250 mm, with a first part 121 of



US 2023/0378633 Al

the plate 12, screwed to the section above with a height h,,,
for example equal to approximately 150 mm, and a second
part 122 welded to the section below with a height h,,, for
example equal to approximately 100 mm.

[0091] The width 1, of the part 121 is, in the example
considered, equal to approximately 90 mm and the width 1,
of the part 122 is, in this example, equal to approximately
110 mm.

[0092] Each securing plate 12 can be screwed using
screws 25 to the section above by virtue of two fixing holes
13 situated one on top of the other on the securing plate,
these screws being fitted through the corresponding holes 24
situated on the wall of the section above.

[0093] In the example considered, the securing plate 12 is
composed of a longitudinal assembly of three metal flats,
namely a central flat 28 and two lateral flats 27, these three
flats being, for example, welded pairwise along their longi-
tudinal edges using weld beads 29.

[0094] The central flat 28 for example has a width v equal
to 45 mm, constant over the entire height h,, of the plate 12.
The lateral flats 27 can have a greater width on the part 122
of the securing plate than on the part 121, for example
having a width w equal to approximately 30 mm on the part
122.

[0095] In the example considered, the lateral flats 27 are
oriented towards the inside by an angle a, for example equal
to 24°, with respect to the plane of the central flat 28, in a
plane at right angles to the longitudinal axis X of the mast
1, as can be seen in FIG. 7.

[0096] The metal flats 27 and 28 for example have a
thickness equal to 10 mm.

[0097] As can be seen in FIGS. 2, 3 and 4, the cutouts 10
can be situated at the bottom end of each section 3 and 4, and
the teeth 11 can be situated at the top end of each section 2
and 3.

[0098] The cutouts 10 can be, as illustrated in FIG. 5, of
generally isosceles trapezoidal form, the small base of the
trapezium corresponding to the bottom 17 of the cutout 10.
[0099] The teeth 11 are also, in this example, of generally
isosceles trapezoidal form, the small base of the trapezium
corresponding to the vertex 16 of the tooth 11.

[0100] The height of the trapezium h, is, in the example
considered, equal to approximately 35 mm.

[0101] In the example considered, a seal 15, for example
made of silicone, is present between the edges of the cutout
10 and of the tooth 11. This seal 15 is absent from the zone
of contact between the bottom 17 of the cutout 10 and the top
16 of the tooth 11, such that the tooth 11 and the cutout 10
are in metal-to-metal contact in this contact zone.

[0102] The mounting and the installation of the mast 1 can
be done according to the following steps:

[0103] running the electrical cables intended to link the
bearing element onto which the end 6 of the mast 1 is
intended to be fixed, to the telecommunication antenna
intended to be fixed to the end 5 of the mast 1, section
by section,

[0104] assembling the sections 2, 3 and 4, on the
ground, by fixing the securing plates 12, pre-mounted
at one end of a section, in the end of the adjacent
section, using screws, and

[0105] mounting the mast 1 on the bearing element
using the plate 8.
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[0106] Obviously, many modifications can be made to the
mast which has just been described, without departing from
the scope of the present invention.

[0107] It is for example possible to produce the mast
according to the invention with more than three sections.
The assembly of the sections 2, 3 and 4 can also be done in
a different configuration, for example with different numbers
of securing plates 12 and of tooth 11/cutout 10 links.
[0108] In variants, the cutouts 10 are situated at the top
end of the section 2 or 3, and the teeth 11 are situated at the
bottom end of the section 3 or 4. The teeth 11 and the cutouts
10 can also not be of isosceles trapezoidal form.

[0109] The expression “between . . . and . . . ” is under-
stood to mean a closed interval, the bounds of which are
included, unless stipulated otherwise.

1. A modular mast intended to be fixed to a bearing
element and to accommodate at least one telecommunication
antenna, comprising:

at least two sections assembled in the extension of one

another by respective ends,

one of the sections having, at its end assembled with the

other section, at least one cutout and the latter section
having at least one tooth coming axially to bear in the
bottom of the cutout,

at least one seal present between an edge of the cutout and

an adjacent edge of the tooth,

a plurality of securing plates linking the ends of the

sections internally therein.

2. The mast according to claim 1, the seal being absent at
the bearing point between the bottom of the cutout and the
vertex of the tooth which comes into contact with the bottom
of this cutout.

3. The mast according to claim 1, the tooth having a
substantially trapezoidal outline when seen from the side,
the vertex of the tooth forming the small base of the
trapezium.

4. The mast of claim 3, the tooth having a substantially
isosceles trapezoidal outline.

5. The mast according to claim 1, the first section com-
prising at least two angularly evenly distributed cutouts at its
end assembled with the second section.

6. The mast according to claim 5, the first section com-
prising three angularly evenly distributed cutouts at its end
assembled with the second section.

7. The mast according to claim 1, the securing plates
being fixed to the assembled ends of the sections in the
angular segments lying between the tooth/cutout links of
these sections.

8. The mast according to claim 1, comprising at least two
securing plates angularly evenly distributed about the lon-
gitudinal axis of the mast.

9. The mast according to claim 8, comprising three
securing plates angularly evenly distributed about the lon-
gitudinal axis of the mast.

10. The mast according to claim 1, at least one securing
plate being welded onto one of the sections and screwed to
the other section.

11. The mast according to claim 1, at least one securing
plate being composed of an assembly of at least two flats,
welded pairwise by a weld bead along their longitudinal
axis.

12. The mast according to claim 1, each securing plate
being made of galvanized steel.
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13. The mast according to claim 1, comprising at least one
hole on its periphery, intended to allow the passage of
electrical cables from the inside of the mast to the outside.

14. The mast according to claim 13, the mast being
provided with a shutter prepositioned in this hole.

15. A method for mounting and installing the mast accord-
ing to claim 1, comprising:

running communication or electrical radio cables

intended to link the bearing element to the telecommu-
nication antenna, section by section,

assembling the sections on the ground by fixing the

securing plates to the ends of the sections, and
mounting the mast on the bearing element.

16. The mast according to claim 12, at least one securing
plate being composed of an assembly of at least three flats,
welded pairwise by a weld bead along their longitudinal
axis.
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