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(54) Driving device for a retractable bollard

(57) The device comprises a linear actuator (1) com-
prises a fixed body (1a) connected to the stationary struc-
ture (2) and an extendible rod (1b) connected by means
ofatransmission (3a, 3b) to a mobile support (4) on which
is fixed a bollard (5). Said transmission (3a, 3b) compris-
es a first flexible pull element (3a) and a second flexible
pull element (3b) connected to a mobile drive element
(7) connected to the mobile support (4). Said first and
second flexible pull elements (3a, 3b) are linked to a distal
end of the extendible rod (1b) and supported on respec-
tive first and second stationary pulleys (9, 10) installed
in opposite sides with respect to said mobile drive ele-
ment (7), the first and second flexible pull elements (3a,
3b) comprising several spans substantially parallel to a
movement direction of the mobile support (4).
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Description
Field of the art

[0001] The present invention relates to an operating
device for a retractable bollard, of those used, for exam-
ple, for limiting access, comprising a base box fixed to
the ground and buried such that an upper surface thereof
is substantially at the level of the ground, and a bollard
fixed to a mobile support arranged to guidingly move in-
side the base box between a position in which the bollard
is extended and a position in which the bollard is retract-
ed, where the mentioned operating device is arranged
to move the mobile support and the bollard between said
extended and retracted positions.

Background of the Invention

[0002] Patent ES 2168841 T3 discloses a retractable
bollard provided with an operating device consisting of
an electric motor arranged centrally in the fixed part to
rotate a shaft on which belts or cables supported on re-
spective pulleys and fixed at their ends to anchors in the
lower part of the mobile support on which the bollard is
fixed are wound and unwound. When the motor rotates
in a first direction, the belts or cables are wound on the
shaft and pull the mobile support and the bollard upwards
to the extended position. When the motor rotates in a
second opposite direction, the belts or cables are un-
wound and allow the mobile support and the bollard to
move downwards by gravity to the retracted position. A
drawback of this device is that, due to the fact that the
belts or cables do not actively pull the mobile support and
the bollard downwards towards the retracted position,
there is a risk that the bollard does not move downwards
by gravity due, for example, to debris housed in the guid-
ing means.

[0003] Document GB 2421974 A describes a retract-
able bollard in which the operating device comprises an
electric motor arranged in a side compartment outside
the bollard to rotate a reel on which a cable supported
on a pulley and connected at its end to an anchor in the
lower part of the mobile support incorporating the bollard
is wound and unwound. When the motor rotates in a first
direction, the cable is wound on the reel and pulls the
mobile support and the bollard upwards to the extended
position. When the motor rotates in a second opposite
direction, the cable is unwound and allows the mobile
support and the bollard to move downwards by gravity
to the retracted position. A drawback of this device, be-
sides the risk of jamming associated with the downward
movement by gravity, is that the operating device re-
quires space underground in addition to the space that
is strictly necessary for the retractable bollard.

[0004] Document EP 0989237 A2 discloses a retract-
able bollard provided with an operating device consisting
of atelescopic piston formed by a plurality of short sectors
having decreasing diameters which are housed inside
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one another. The uppermost sector also having smaller
diameter is directly in contact with a supporting surface
of the mobile support incorporating the bollard. When a
fluid under pressure is introduced in the telescopic piston,
the latter extends and elevates the mobile support and
the bollard upwards to the extended position. When the
telescopic piston is drained of fluid, the mobile support
and the bollard can move downwards by gravity to the
retracted position. A drawback of this device, besides the
risk of jamming associated with the downward movement
by gravity, is that the telescopic piston is a complex com-
ponent that is not commercially available and is relatively
expensive to manufacture.

[0005] Patentapplication FR-A1-2768756 describes a
concealable bollard comprising a lightweight, column-
type tubular section hollow body made of a flexible ma-
terial allowing its deformation, such as a plastic material
or a composite material capable of yielding by deforma-
tion due to the impact and/or passage of a vehicle without
considerably damaging the latter. The main body of the
bollard is attached to a mobile supporting platform by
means of a first attachment by riveting a main part of the
bollard to a section close to the base and by the additional
retaining of a collar finishing the basal end of the bollard
by means of peripheral legs fixed to the platform and
superimposed in cantilever on said collar.

[0006] This embodiment can present problems of per-
manence and durability in relation to a guarantee of the
attachment in the event that the bollard is subjected to
various impacts during its service life, which is probable.
[0007] Patent FR-B1-2774404 describes a conceala-
ble bollard having a hollow tubular section which can be
made of a lightweight plastic deformable material. The
patent explains that the mobile part is attached to the
fixed part by magnetic actuation means retaining an end
of the tubular body of the bollard with clamp-like securing
such that the attachment between the two parts is not a
function of a mechanical strength but rather depends on
the mutual magnetic attraction of magnetic coupling
means used. In addition to the complexity inherent to the
proposed magnetic means, this attachment has draw-
backs similar to those mentioned above in that there is
no approach to securing which takes into account the
particular conditions of the deformable bollard used.

Summary of the Invention

[0008] The present invention contributes to palliating
the foregoing and other drawbacks by providing an op-
erating device for a retractable bollard. The operating
device comprises the combination of a linear actuator
having a fixed body connected to a stationary structure
and an extendible rod connected by means of a trans-
mission to a mobile support guided linearly with respect
to said stationary structure, and on which there is fixed
a bollard. The mentioned extendible rod of said linear
actuator is movable in a direction parallel to the move-
ment direction of said mobile support, and said transmis-
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sion comprises at least a first flexible pull element and
at least a second flexible pull element both connected to
a mobile drive element configured to be connected to the
mobile support. The mentioned first and second flexible
pull elements are linked to a distal end of the extendible
rod and supported on respective first and second station-
ary pulleys installed in opposite sides with respect to said
mobile drive element. The first and second flexible pull
elements comprise several spans substantially parallel
to said movement direction of the mobile support.
[0009] In a preferred embodiment, the first flexible pull
element has a first end fixed to a first stationary anchor
located in the stationary structure close to said fixed body
of the linear actuator, a second end fixed to the mobile
drive element, and a section between said first and sec-
ond ends supported on a first mobile pulley installed in
said distal end of the extendible rod and in said first sta-
tionary pulley, whichis installed in the stationary structure
close to an end of the fixed body opposite the extendible
rod. The second flexible pull element has a first end fixed
to said mobile drive element, a second end fixed to a
second stationary anchor located in the stationary struc-
ture beyond a limit position that can be reached by the
distal end of the extendible rod when the latter is extend-
ed, and a section between said first and second ends
supported on said second stationary pulley, which is in-
stalled in the stationary structure close to said limit posi-
tion that can be reached by the distal end of the extendible
rod when the latter is extended, and on a second mobile
pulley installed in the distal end of the extendible rod and
which is coaxial with said first mobile pulley.

[0010] The mentioned linear actuator can be of any
type capable of linearly extending and retracting a rod.
In one embodiment, the linear actuator is a piston and
cylinder assembly operated by hydraulic fluid supplied
from an external hydraulic station. When fluid under pres-
sure is introduced into the cylinder in a first side of the
piston, the rod is extended and pulls the first flexible pull
element while at the same time loosening the second
flexible pull element in the same degree, and thereby the
first flexible pull element pulls the mobile drive element
upwards, which in turn drags the mobile support and the
bollard towards the extended position. When fluid under
pressure is introduced into the cylinder in a second side
of the piston, the rod is retracted and pulls the second
flexible pull element while at the same time loosening the
first flexible pull element in the same degree, whereby
the second flexible pull element pulls the mobile drive
element downwards, which in turn drags the mobile sup-
port and the bollard towards the retracted position.
[0011] For greater space savings, the transmission
comprises two of the first flexible parallel drive elements
arranged on either side of the linear actuator and a single
second flexible pull element arranged between the two
first flexible pull elements and facing the linear actuator.
A highly compact, balanced operating device is thus
achieved which is capable of positively operating the
movements of the mobile support and the bollard both
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upwards towards the extended position and downwards
towards the retracted position. The stationary structure
is preferably configured as a hollow column inside which
the linear actuator, the first and second flexible pull ele-
ments, the mobile drive element and the corresponding
pulleys are arranged. A longitudinal window facing the
path of the mobile drive element is formed in a wall of
said hollow column. The mobile drive element can thus
be connected to the mobile support and can be shifted
between the extended and retracted positions.

[0012] With this configuration, the stationary structure
constitutes an autonomous module integrating all the el-
ementsrelated to the operation of the bollard. The column
formed by the stationary structure is sized to fit in a ver-
tical support in the form of a channel integral with a base
box configured to be buried and fixed to the ground, with
an upper plate substantially flush with the ground,
through an opening of which is extended the bollard. The
stationary structure and said vertical support include re-
spective fixing configurations provided with openings
which, when the stationary structure is fitted in the vertical
support, face one another in order to allow inserting a
fixing pin. With this, the operating module formed by the
stationary structure and the components associated
therewith can be installed in the base box and disassem-
bled easily and quickly, without needing to use tools.
[0013] Thebollardis preferably hollow, and particularly
deformable, made from a known plastic or composite ma-
terial, and the mobile support has the shape of a casing
with an upper opening communicating the inside of the
mobile support with the inside of the bollard and a lower
opening facing the upper opening. The stationary struc-
ture, by virtue of its column form, is installed in a central
position in the base box and has a height selected so
that it does not protrude from the level of the ground,
such that when the bollard is in the retracted position,
the stationary structure is inserted through both upper
and lower openings of the mobile support and partially
penetrates the bollard. Nevertheless, when the bollard
is extended the stationary structure is inserted only
through the lower opening of the mobile supportand does
not penetrate the bollard.

[0014] The base box has side walls facing one another
in twos and provided with smooth inner surfaces, and the
mobile support has fixed in its outer part a plurality of
guiding elements, such as, for example, lugs made of a
synthetic material with a relatively low coefficient of fric-
tion, arranged to slide in contact with said inner surfaces
of the base box for guiding the upward and downward
linear movements of the mobile support with respect to
the base box, and accordingly the movements of the bol-
lard fixed to the mobile support with respect to the sta-
tionary structure fixed to the base box. These guiding
elements fixed in the mobile support in cooperation with
the walls of the base box provided a simple, reliable, in-
expensive and easy-to-install guiding system.

[0015] In an embodiment, the body of the bollard is
made of an already known- type flexible material used
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for this application, and has one or more projecting flang-
es extending outwardly from the perimeter of a lower end
of said flexible bollard. This flange is supported on and
attached to a platform of the mobile support. For attaching
the flexible bollard to the mobile support, said flange or
flanges comprise through orifices through which fixing
means, such as studs, pins or screws are arranged,
which are fixed by passing through orifices defined in
respective areas of an upper face of said mobile support
and through holes existing in metal plates configured to
be superimposed on said flange before said fixing means
are arranged therethrough. The mentioned flange is thus
trapped like a sandwich between the mentioned metal
plate and the upper face of the support and firmly retained
by the fixing means, generally threaded in the mentioned
orifices of the mobile support.

[0016] According to one embodiment of the invention,
a bollard has a single flange by way of a collar next to its
basal end. For the purpose of guaranteeing the stability
of the attachment between bollard and supporting plat-
form and preventing tears or breaks in the deformable
body of the bollard, the outer face of the lower end of the
deformable hollow body and the upper face, or visible
face of said flange, are attached forming arounded edge.

Brief Description of the Drawings

[0017] The previous and other features and advantag-
es will be more fully understood from the following de-
tailed description of an embodiment with reference to the
attached drawings, in which:

Figure 1 is a cross-sectional view of an operating
device for a retractable bollard according to an em-
bodiment of the present invention;

Figure 2is a perspective view of components forming
part of the operating device of Figure 1;

Figures 3 and 4 are perspective views showing op-
posite sides of the operating device of Figure 1;
Figure 5 is a cross-sectional view of a retractable
bollard provided with the operating device of Figures
1 to 4;

Figure 6 is a perspective view of the retractable bol-
lard of Figure 5, with some parts cut away and an
enlarged detail to better show the arrangement of
some of its components;

Figure 7 is a perspective view of the bollard associ-
ated with its supporting and housing box;

Figure 8 is a sectioned elevational view of the as-
sembly of the operating means associated with the
platform bearing the bollard for controlling its retrac-
tion and outward expansion movements;

Figure 9 is an enlarged view of detail IX of Figure 2
illustrating the form of attachment of the bollard to
the mentioned platform; and

Figure 10 is a perspective view showing the bollard
as well as one of the fixing plates used for fixing the
bollard to the platform.
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Detailed Description of Exemplary Embodiments

[0018] Referringfirstto Figures 5 and 6, there is shown
a retractable bollard provided with an operating device
20 according to the present invention. The retractable
bollard comprises a base box 14 configured to be buried
and fixed to the ground, with an upper plate 14a substan-
tially flush with the level of the ground. A mobile support
4 guided such that it can be shifted vertically upwards
and downwards is installed inside the base box 14. A
bollard 5 is fixed to the upper part of said mobile support
4 and inserted through an opening 14c of the upper plate
14a of the base box 14. The mentioned operating device
20 is fixed to a bottom wall 14b of the base box 14 and
connected to the mobile support 4 by means of a trans-
mission, such that the operating device can be activated
to move the mobile support 4 and the bollard 5 between
an extended position (shown in Figures 5 and 6), and a
retracted position (not shown) in which an upper surface
5a of the bollard 5 is substantially flush with the level of
the upper plate 14a of the base box 14 and of the ground.
[0019] Inrelationto Figures 1to4,the operating device
20 according to an embodiment of the present invention
is described in detail. The operating device 20 comprises
a stationary structure 2 which is configured as a hollow
column made of sheet metal inside which there is ar-
ranged a linear actuator 1, such as a hydraulic cylinder,
having a fixed body 1a connected to the stationary struc-
ture 2 by a pin 17 and an extendible rod 1b. A fork 18
supporting a shaft on which a pair of separate first mobile
pulleys 8 and a second mobile pulley 11 located between
them are rotatably assembled is fixed at the distal end
of the extendible rod. A shaft on which a pair of first sta-
tionary pulleys 9 is rotatably assembled is fixed in an
upper part of the stationary structure 2, close to an end
of the fixed body 1a opposite the extendible rod 1b. A
shaft on which a second stationary pulley 10 is rotatably
assembled is fixed at a lower part of the stationary struc-
ture 2, close to a limit position that can be reached by
the distal end of the extendible rod 1b when the same is
extended.

[0020] The operating device furthermore comprises a
pair of first twin flexible pull elements 3a and a second
flexible pull element 3b, which can be, for example, roller
chains, belts or the like. The two flexible pull elements
3a are arranged mutually parallel on either side of the
linear actuator 1 and the single second flexible pull ele-
ment 3b is arranged between the two first flexible pull
elements 3a and facing the linear actuator 1.

[0021] Each of the first flexible pull elements 3a has a
first end fixed to a first stationary anchor 6 located close
to the fixed body 1a of the linear actuator 1, a second
end fixed to a mobile drive element 7 configured to be
connected to the mobile support 4, and a section com-
prised between said first and second ends that is sup-
ported on one of said first mobile pulleys 8 and on one
of said first stationary pulleys 9. The second flexible pull
element 3b has a first end fixed to said mobile drive el-
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ement 7, a second end fixed to a second stationary an-
chor 12 located beyond said limit position that can be
reached by the distal end of the extendible rod 1b when
the same is extended, and a section comprised between
said first and second ends that is supported on said sec-
ond stationary pulley 10 and on said second mobile pulley
11 installed in the distal end of the extendible rod 1b.
[0022] The linear actuator 1 is arranged such that the
extendible rod 1b thereofis movable in a direction parallel
to the movement direction of the mobile support 4, and
the several spans of the first and second flexible pull el-
ements 3a, 3b between pulleys or between pulleys and
anchors are substantially parallel to said movement di-
rection of the mobile support 4. The first stationary an-
chors 6 are formed in an anchoring plate 19 fixed to the
stationary structure 2 by means of screws passed
through elongated holes 19a which allow adjusting the
position of the anchoring plate 19 so that the first and
second flexible pull elements 3a, 3b are suitably tensed.
An adjustable stop screw 21 is arranged to assure that
the anchoring plate 19 cannot be moved as a conse-
quence of the tension of the flexible pull elements.
[0023] The mobile drive element 7 is thus suspended
by the first and second flexible pull elements 3a, 3b and
can shift along a path between the respective first and
second stationary pulleys 9, 10. A longitudinal window
2a facing the mentioned path of the mobile drive element
7 is formed in a wall of the hollow column constituting the
stationary structure 2 and the mobile drive element 7 can
be connected to the mobile support 4, for example by
means of a pin 22, through said longitudinal window 2a.
The stationary structure 2 furthermore defines supports
for end-of-stroke detectors 23a, 23b to detect the limit
positions that can be reached by the mobile drive element
7.

[0024] WithreferencetoFigures5and 6, the stationary
structure 2 is secured to a vertical support 13, which is
in turn fixed to said bottom wall 14b of the base box 14
in a central position. The mentioned vertical support 13
has the form of a vertical channel and the stationary struc-
ture 2 is sized to fit in said channel of the vertical support
13. The stationary structure 2 and the vertical support 13
include respective fixing configurations 2b, 13a provided
with facing openings for inserting a fixing pin 15 with a
safety device (see the enlarged detail of Figure 6). As
can be seen in Figure 5, the bollard 5 is hollow and the
mobile support 4 has an upper opening 4a communicat-
ing with the inside of the bollard, 5 and a lower opening
4b aligned with said upper opening 4a, such that the sta-
tionary structure 2 in which the operating device 20 is
installed is partially inserted into the mobile support 4
through said lower opening 4b of the mobile support 4
when the bollard 5 is in the extended position (Figure 5).
When the bollard 5 is in the retracted position (not
shown), the stationary structure 2 is inserted in the mobile
support 4 and furthermore partially inserted in the bollard
5 through both upper and lower openings 4a, 4b of the
mobile support 4.
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[0025] For guiding the linear movements of the mobile
support 4 in relation to the base box 14, a plurality of
guiding elements 16 (Figure 5), formed for example by
lugs made of a synthetic material with a relatively low
coefficient of friction, are fixed externally to the mobile
support 4 and arranged to slide in contact with inner sur-
faces of side walls of said base box 14. In the embodiment
shown, the base box has four of said side walls facing
one another in twos, which are formed by four sheet el-
ements, where each sheet element configures two adja-
cent side half walls perpendicular to one another, and a
corresponding corner. One of the mentioned sheet ele-
ments has an opening 24 for the passage of cables and/or
conduits.

[0026] In relation with Figures 7 to 10, an embodiment
of the retractable bollard of the present invention is now
described, wherein the body of the bollard 5 is made of
a flexible material.

[0027] The flexible bollard 5 has a ring-shaped flange
44 extending outwardly from the perimeter of a lower end
5b of said flexible bollard 5. This flange 44 is placed
against and secured to a mobile support 4 that is shifta-
ble, by means of linear operating means, through the
inside of a base box 14 open at the top and installed in
a pit in an way analogous to that described above in re-
lation with Figures 1 to 6. The ring-shaped flange 44 has
first through orifices 43 distributed throughout it. Alterna-
tively, the flexible bollard 5 could have several separate
flanges 44 rather than a unique ring-shaped flange 44.
[0028] In an upper face of said mobile support 4 there
are second orifices 42 provided with an inner screw
threading. The mentioned second orifices 42 coincide in
opposition with the areas occupied by said first through
orifices 43 of the flange 44 of the bollard 5 when the later
is in an operative position. Over the flange 44 there are
arranged plates 47 (one of which is separately shown in
Figure 10) having dimensions and shape adequate to be
arranged over different portions of the ring-shaped flange
44, each plate 47 encompassing several of said first
through orifices 43. Each one of said plates 47 has a
series of holes 48 which in an operative position coincide
with the first through orifices 43 of the flange 44 of the
bollard 5 and with the second orifices 42 of the mobile
support 4.

[0029] Fixing elements 45, such as bolts or screws,
are inserted through the through holes 48 of the plates
47 and through the first through orifices 43 of the flange
44 ofthe bollard 5, and screwed in the inner screw thread-
ing of the second orifices 42 of the mobile support 4.
Alternatively, the second orifices 42 of the mobile support
4 could be smooth through orifices and the fixing ele-
ments 45 could be screwed or otherwise fixed to external
fixing parts, such as nuts or like elements.

[0030] By virtue of the fixing means of the present in-
vention, said flange 44 of the bollard 5, which is made of
a flexible material, is trapped like a sandwich between
the mentioned plate 47 and the mobile support 4, both
being made of a metallic material, such that stability in
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this attachment is guaranteed despite the bollard suffer-
ing different impacts and deformation stresses of a great-
er or lesser degree throughout its service life.

[0031] In order to guarantee a correct response of the
bollard to the impact stresses applied thereon, the outer
face of said lower end 5b of the flexible bollard 5 and the
upper face of said flange 44 are attached forming a round-
ed edge 51 having a radius calculated so as to allow the
flexible bollard 5 to resist an impact with a determined
force, being deformed without breaking.

[0032] The mobile support 4 has vertical walls 41 in
the outside of which there are attached guiding elements
16 made of an elastic material, which are also vertically
arranged for guiding in a sliding manner the movements
of the mobile support 4 with respect the inner wall of said
base box 14. There have also been provided cover plate
parts 14a delimiting a central opening 14c having a di-
ameter greater than that of said flexible bollard 5, which
are provided in order to be fixed to a perimetric wall 46
defining the upper opening of the base box 14 by means
of one or more nut and screw assemblies 49, 50. The
cover plate parts 14a cover the flange 44 but allow the
flexible bollard 5 to pass through said central opening
14c.

[0033] Itis to be understood that the operating device
according to the present invention described in relation
with Figures 1 to 6 can be alternatively applied to the
actuation of a rigid bollard or to the actuation of a flexible
bollard associated with a fixing device different from that
described in relation with Figures 7 to 10. Likewise, it is
to be understood that the fixing device associated with
the flexible bollard of the present invention described in
relation with Figures 7 to 10 can be applied to a flexible
bollard associated with an operating device different from
that described above in relation with Figures 1 to 6.
[0034] A person skilled in the art will be capable of
making modifications and variations from the embodi-
ments shown and described without departing from the
scope of the present invention as it is defined in the at-
tached claims.

Claims

1. An operating device for a retractable bollard, of the
type comprising a stationary structure (2), a mobile
support (4) guided linearly with respect to said sta-
tionary structure (2), abollard (5) fixed on said mobile
support (4), and wherein said operating device is of
the type comprising a linear actuator (1) with an ex-
tendible rod (1b) associated with a pulley system for
moving the mobile support (4) y said bollard (5) be-
tween extended and retracted positions, character-
ized in that said linear actuator (1) comprises a fixed
body (1a) connected to the stationary structure (2)
and said extendible rod (1b) is connected by means
of a transmission (3a, 3b) to the mobile support (4),
wherein the extendible rod (1b) of said linear actuator
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(1) is movable in a direction parallel to the movement
direction of said mobile support (4), and said trans-
mission (3a, 3b) comprises at least a first flexible pull
element (3a) and at least a second flexible pull ele-
ment (3b) connected to a mobile drive element (7)
configured to be connected to the mobile support
(4), wherein said first and second flexible pull ele-
ments (3a, 3b) are linked to a distal end of the ex-
tendible rod (1b) and supported on respective first
and second stationary pulleys (9, 10) installed in op-
posite sides with respect to said mobile drive element
(7), the first and second flexible pull elements (3a,
3b) comprising several spans substantially parallel
to said movement direction of the mobile support (4).

The device according to claim 1, characterized in
that the first flexible pull element (3a) has a first end
fixed to a first stationary anchor (6) close to said fixed
body (1a) of the linear actuator (1), a second end
fixed to the mobile drive element (7), and a section
between said first and second ends supported on a
first mobile pulley (8) installed in said distal end of
the extendible rod (1b) and on said first stationary
pulley (9), which is installed close to an end of the
fixed body (1a) opposite the extendible rod (1b).

The device according to claim 2, characterized in
that the second flexible pull element (3b) has a first
end fixed to said mobile drive element (7), a second
end fixed to a second stationary anchor (12) located
beyond a limit position that can be reached by the
distal end of the extendible rod (1b) when the latter
is extended, and a section between said first and
second ends supported on said second stationary
pulley (10), which is installed close to said limit po-
sition that can be reached by the distal end of the
extendible rod (1b) when the latter is extended, and
on a second mobile pulley (11) installed in the distal
end of the extendible rod (1b) coaxially with said first
mobile pulley (8).

The device according to claim 3, characterized in
that the fixed body (1a) of the linear actuator (1), the
first and second stationary pulleys (9, 10) and said
first and second stationary anchors (6, 12) are in-
stalled in fixed positions in the stationary structure

(2).

The device according to claim 4, characterized in
that the stationary structure (2) is configured as a
hollow column inside which the linear actuator (1),
the first and second flexible pull elements (3a, 3b),
the mobile drive element (7) and the corresponding
pulleys (8, 9, 10, 11) are arranged, a longitudinal
window (2a) being formed in a wall of said hollow
column facing the path of the mobile drive element
(7) and through which the mobile drive element (7)
is connectable to the mobile support (4).
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The device according to claim 5, characterized in
that said bollard (5) is hollow and the mobile support
(4) has an upper opening (4a) communicating with
the inside of the bollard (5) and a lower opening (4b)
aligned with said upper opening (4a), the stationary
structure (2) in the form of a hollow column being
inserted through at least said lower opening (4b) of
the mobile support (4) when the bollard is extended
and through both upper and lower openings (4a, 4b)
when the bollard is retracted.

The device according to claim 6, characterized in
that the stationary structure (2) is sized to fit in a
vertical support (13) in the form of a channel integral
with a base box (14) configured to be fixed to the
ground, the stationary structure (2) and said vertical
support (13) including respective fixing configura-
tions (2b, 13a) provided with facing openings for in-
serting a fixing pin (15).

The device according to claim 7, characterized in
that the mobile support (4) has externally fixed there-
to a plurality of guiding elements (16) arranged to
slide in contact with inner surfaces of said base box
(14) for guiding linear movements of the mobile sup-
port (4) with respect to the base box (14) and to the
stationary structure (2) fixed to the base box (14).

The device according to any of the previous claims,
characterized in that the transmission (3a, 3b)
comprises two of said first flexible drive elements
(3a) parallel arranged on either side of the linear ac-
tuator and a single second flexible pull element (3b)
arranged between the two first flexible pull elements
(3a) and facing the linear actuator (1).

The device according to any of the previous claims,
characterized in that said bollard (5) is made of a
flexible material and has at least one flange (44) ex-
tending outwardly from at least part of the perimeter
of a lower end (5b) of said flexible bollard (5), said
flange (44) being secured to the mobile support (4)
by fixing means comprising:

-first through orifices (43) defined in said at least
one flange (44),

-second orifices (42) defined inrespective areas
of an upper face of said mobile support (4), co-
inciding with the areas occupied by said first
through orifices (43),

- at least one plate (47) having a series of
through holes (48) and provided for being ar-
ranged over said at least one flange (44) making
each of said through holes (48) coincide with a
respective one of said first through orifices (43);
and

- fixing elements (45) passed through said
through holes (48), first through orifices (43) and
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second orifices (42) and fixed to the mobile sup-
port (4) or to an external fixing parts, such that
the mentioned flange (44) is trapped like a sand-
wich between said plate (47) and the mobile sup-
port (4).

The device according to claim 10, characterized in
that said fixing elements (45) are screws and said
second orifices (42) comprise inner screw thread-
ings where said screws are fixed by screwing.

The device according to claim 10, characterized in
that said fixing elements (45) are screws and said
external fixing parts are nuts where said screws are
fixed by screwing.

The device according to any of claims 10, 11 and
12, characterized in that it comprises a single
flange (44), which is ring-shaped and extends out-
wardly from the entire perimeter of said lower end
(5b) of the flexible bollard (5), said first through ori-
fices (43) being distributed throughout the ring-
shaped flange (44).

The device according to claim 13, characterized in
that the fixing means comprise several of said plates
(47) for being arranged above different portions of
said ring-shaped flange (44), each of them encom-
passing several of said first through orifices (43).

The device according to any claim 10 to 14, char-
acterized in that the outer face of said lower end
(5b) of the flexible bollard (5) and the upper face of
said at least one flange (44) are attached forming a
rounded edge (51).



17

1a

3a

19

21

1b
3a

3b
12

EP 2 267 226 A2

m;\\ AN (D
~

1L~3b

/20

-

1b—

AV 4

18\\£

11

10)

Fig.2

L~3a




EP 2 267 226 A2

23b

10



14a

16 —

14—

14c

EP 2 267 226 A2

e

<

13

3b

14b

— 16

C

Fig.5

11



EP 2 267 226 A2

13

14b

24

12



EP 2 267 226 A2

ToRTT77777707

41 4 18

Fig.9

13



EP 2 267 226 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.
Patent documents cited in the description
« [ES 2168841 T3[0002] ¢ FR 2768756 A1[0005]

* GB 2421974 A[0003] » FR 2774404 B1[0007]
 EP 0989237 A2 [0004]

14



	bibliography
	description
	claims
	drawings

