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Description

[0001] The present invention concerns an electrome-
chanical system for hindering vehicular traffic, compris-
ing a container that can be buried, preferably that can
be buried along a road of which it is wished to control
the transit and/or the stop of the vehicles, and a hinder-
ing assembly, provided with a hindering element, that
can be easily and quickly housable within the container,
the system being highly reliable with the different mete-
orologic and traffic intensity operative conditions, sub-
stantially not causing pollution, and being simple, fast,
economical and reliable to be installed and to be main-
tained.

[0002] It is well known that the number of vehicles
passing through the roads, particularly within the city, is
extremely high. This caused an increase of the traffic
and consequently the chemical and acoustic pollution,
mainly in some areas of the city, such as the central ar-
eas where, due to a high concentration of offices and/
or commercial activities, a corresponding concentration
of the traffic occurs.

[0003] In order to reduce the negative effects, admin-
istrator of many cities have adopted measures limiting
the vehicular traffic, creating areas with a rigidly control-
led access in function of the kind of vehicle, of the date
and of the time of access, of the specific needing of the
users (e.g. users residing or having the working seat or
having a load transported within the controlled areas).
Particularly, in some urban areas, access is allowed only
paying an hour payment or for each transit.

[0004] In order to limit said urban limited access are-
as, some column elements have been developed, that,
installed along the roads, hinder the access to the un-
authorised vehicles. Particularly, said column elements,
known as "hindering elements", can be either fix or mov-
able, in such a way to be retracted within a buried hous-
ing, under the road surface.

[0005] Further, said hindering elements can also be
used to allow only to authorised users the stop of a ve-
hicle within a parking area, for example in a payment
public parking area or in a private parking area.

[0006] Even if the retractable hindering elements can
be used in a much more easy way than the fix ones,
however also the retractable hindering elements have
some drawbacks.

[0007] First, their installation is complex and expen-
sive, since the hindering element is movably coupled
within its housing, requiring an accurate procedure
when installing the housing.

[0008] Analogously, in case of failure, maintenance of
the movable hindering elements is cumbersome, slow
and expensive, since it is necessary to extract also the
housing including the motion units of the hindering ele-
ment.

[0009] Moreover, usually, the operation electronic
units for the hindering element motion are separated
from the housing, making it necessary to make further
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works on the road to install an electric panel.

[0010] Furthermore, time necessary to the hindering
element to carry out the operative movements is long
and, in case of heavy traffic, dangerous situations can
occur for the following vehicles or situation where the
control is inaccurate.

[0011] Further, hindering element generally cannot
automatically discriminate the complete passage of a
vehicle, thus creating further danger situations for a ve-
hicle that, for example, would stop above the housing of
the hindering element.

[0012] Moreover, the operation control of the hinder-
ing element generally is not automatic, but it is delegat-
ed to an operator that can be reached by the users by
telecommunication means, such as cameras, or phone
apparatuses, in order to obtain the authorisation to the
access and the consequent withdrawal of the hindering
element within the housing, thus causing a consequent
increase of the operation time and costs of the hindering
element, and a discomfort for the users having the au-
thorisation to the access.

[0013] Furthermore, in case of adverse meteorologic
conditions, such as in case of heavy rain or low temper-
ature, water infiltration within the housing can jeopardise
the good operation of the devices, particularly of the
electronic devices, to actuate the hindering element,
particularly links and gears, thus hindering or preventing
the operation of the hindering device.

[0014] Finally, since hindering devices are operated
by oleodynamic actuators, in case of loss of hydraulic
circuits, they can cause oil infiltration within the ground,
and consequently a serious environmental pollution.
[0015] Therefore, the object of the present invention
is that of providing an electromechanical system for hin-
dering the vehicular traffic that is easy, fast, economic
and reliable to be installed and to be subjected to main-
tenance.

[0016] Still another object of the present invention is
that of providing a system of the above kind that is highly
reliable with the different operation conditions, both me-
teorologic conditions and traffic intensity conditions.
[0017] Further object of the present invention is that
of providing a system of the above kind that substantially
does not pollute.

[0018] It is therefore specific object of the present in-
vention an electromechanical system for hindering ve-
hicular traffic comprising a hindering system movable
between a first lower position and a second upper posi-
tion, characterised in that it comprises a container, suit-
able to house the hindering assembly, and guide means
suitable to guide the positioning of the hindering assem-
bly for fixing the container.

[0019] Always according to the invention, said guide
means can comprise self centring guides, preferably
having a conical profile, more preferably integrally cou-
pled with the container.

[0020] Preferably, according to the invention, the hin-
dering element comprises electromechanical means for
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operating the hindering element, more preferably com-
prising an oleodynamic motor.

[0021] Still according to the invention, the hindering
element can interact with elastic means, wheniitisin the
first lower position and/or the second upper position.
[0022] Furthermore, according to the invention, said
elastic means can be coupled with further guide means,
integral with the hindering assembly, along which at
least a sliding element can slide, integral with the hin-
dering element.

[0023] Preferably, according to the invention, said
elastic means comprises at least a spring and said fur-
ther guide means comprise at least one rod, more pref-
erably four rods.

[0024] Always according to the invention, said elastic
means can be within the hindering element.

[0025] Still, according to the innovation, the hindering
assembly can comprise a collection system, preferably
comprising a container, for the leakage of hydraulic oil
from the circuit of the oleodynamic motor.

[0026] Furthermore, according to the invention, said
operation electromechanical means can comprise a di-
rect current motor and a corresponding reduction unit.
[0027] Always according to the invention, said opera-
tion electromechanical means can comprise an alter-
nate current motor and a corresponding reduction unit.
[0028] Furthermore, according to the invention, the
system can also comprise sensing means, preferably
comprising at least a magnetic turn, for revealing the
presence of metallic masses close to the system. In this
case, the hindering element is kept lowered in the first
lower position, preventing any collision with the metallic
mass.

[0029] Preferably, according to the invention, the hin-
dering element is telescopically coupled with a guide el-
ement by sliding means, more preferably comprising at
least a profiled guide, integral with the guide element,
along which a corresponding wheel rotates, the axis of
said wheel being integral with the hindering element.
[0030] Always according to the invention, the system
can also comprise a pump and at least a reservaoir, suit-
able to collect liquids, the pump being suitable to evac-
uate outward the container the liquids collected within
said at least one reservoir.

[0031] Preferably, according to the invention, the sys-
tem comprises a first reservoir, integral with the hinder-
ing element, and a second reservoir, integral with the
container, a hydraulic circuit connecting the first reser-
voir with the second reservoir.

[0032] Still according to the invention, the system can
comprise a sensor revealing the presence of liquid in at
least of said reservoirs.

[0033] Furthermore, according to the invention, the
system can further comprise a thermal sensor and a
heating device, respectively for revealing the tempera-
ture and the heating of the hindering element.

[0034] Preferably, according to the invention, the sys-
tem also comprises a control and managing electric unit,
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more preferably said unit being closed within a sealed
housing, filled with dry inert gas.

[0035] Always according to the invention, the electric
unit can comprise a further thermal sensor element and
a further heating element, respectively for revealing the
temperature and the heating of the electric unit.

[0036] Still according to the invention, the electric unit
can also comprise a modem and/or radio communica-
tion means.

[0037] Furthermore, according to the invention, the
system can also comprise optical and/or acoustic sig-
nalling devices.

[0038] The present invention will be now described,
for illustrative but not limitative purposes, according to
its preferred embodiments, with particular reference to
the figures of the enclosed drawings, wherein:

figure 1 shows a lateral view of the container of the
preferred embodiment of the electromechanical
system according to the invention;

figure 2 is a top view of the container of figure 1;
figure 3 is a first perspective view of the hindering
assembly of the preferred embodiment of the elec-
tromechanical system according to the invention;
figure 4 shows a second perspective view of the hin-
dering assembly of figure 3;

figure 5 shows a top schematic view of the hindering
assembly of figure 3;

figure 6 shows a lateral view of the hindering ele-
ment of the hindering element of figure 3; and
figure 7 is a top view of the hindering element of
figure 6.

[0039] In the following specification, the same refer-
ence numbers will be used for the same elements in the
various figures.

[0040] The electromechanical system according to
the invention comprises a container and a hindering as-
sembly, the preferred embodiment of the electrome-
chanical system is shown in the figures, among which
figures 1 and 2 show the container 1 and figures 3 - 7
show the hindering assembly 2. Container 1, preferably
comprised of metal, acts as formwork for burying the
system and as housing frame of the hindering assembly
2. The container 1 can be preferably comprised of iron,
plastic reinforced by fibre glass, stainless steel, con-
crete, stone, cast iron.

[0041] Making reference to figures 1 and 2, it can be
noted that the container 1 is provided with conical pro-
filed self-centring guides 3, in such a way to allow the
proper positioning of the hindering assembly 2 to fix the
same to the container 1. Particularly, making also refer-
ence to figures 3 - 5, the hindering assembly 2 compris-
es a planar base 4, provided with holes 5 that, in the
fixing position of the hindering assembly 2 to the con-
tainer 1, are faced to corresponding holes 6 of the con-
tainer 1, in such a way that the coupling can be made
by screws, not shown. Advantageously, the screwing
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and unscrewing of the screws occurs by a suitable mag-
netic key: for example, in case of failure or maintenance,
extraction of the hindering assembly 2 from the contain-
er 1 requires less than 10 minutes, also thanks to the
fact that all the electrical connections of the components
of the hindering assembly 2 to the fixed networks or de-
vices are realised with connectors, preferably IP68 con-
nectors. It is well evident that the same container 1 can
also house hindering assemblies having different com-
ponents, provided that the integral coupling means
(holes 5) of the latter to the container 1 are the same.
[0042] Making particular reference to figures 3 - 5, it
can be noted that the hindering assembly 2 further com-
prises a cylindrical hindering assembly 7, actuated by a
oleodynamic motor 8, in such a way to be movable be-
tween a first lower position, as represented in the fig-
ures, substantially buried under the road level, and a
second upper position, substantially outside the road
level. Preferably, the hindering element 7 is singularly
removable from the hindering assembly 2, thus being
interchangeable. The hindering assembly 2 comprises
a pump 9, for draining the water eventually infiltrated in
the electromechanical system, and an electric unit 10 to
control all the components of the electromechanical sys-
tem.

[0043] Making also reference to figures 6 and 7, the
cylindrical hindering element 7 telescopically slides out-
side a square section guide 11, along which correspond-
ing wheels 13 rotate, coupled with the hindering element
7. The cylindrical hindering element 7, both in the first
lower position and in the second upper position interacts
with elastic means, preferably springs 14 coupled with
rods 15, along each one a corresponding slider 16 slides
integral with the hindering element 7. In the preferred
embodiment, the hindering assembly 2 comprises two
rods 15. Elastic means should reduce the stop speed of
the cylindrical hindering element 7 in its first and second
positions, storing kinetic energy that will be used again
to give a bigger starting acceleration to the movement
of the hindering element 7, thus reducing the operation
times of the system. In case of lack of automatic supply
by gravity within the container. Particularly, the opera-
tion of the cylindrical hindering element 7 can occur by
a reversible motoriduttore, suitable to automatically low-
er the hindering element in case of lack of supply.
[0044] Instead of the sliding system shown in figures
6 and 7, profiled guides 12, preferably integral with the
planar base 4 can be outside the hindering element 7,
to which the wheels 13 are coupled, slidable along the
guides 12.

[0045] Particularly, motor 8 is realised in an enbloc
structure, also comprising the tank, the pump and the
valves of the circuit of the hydraulic oil. Motor 8 prefer-
ably has a power of about 1.5 kW. The circuit of the hy-
draulic oil is protected by a collection system that, in the
preferred embodiment, comprises a tank 17; in this way,
in case of possible losses, the risk of environmental pol-
lution is substantially prevented.
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[0046] Particularly, electric unit 10 can control the limit
positions that preferably can be adjusted by the soft-
ware. In this way every installation mistaken can be re-
regulated at the end of the installation: the above allows
a perfect co-planarity of the cylindrical hindering ele-
ment 7 with the road level, when in the first lower posi-
tion. Preferably, the operation of the cylindrical hindering
element 7 is of the counter-reaction loop vectorial type,
allowing defining the optimum acceleration and decel-
eration curves for the applied load. Further, it is possible
also to independently adjust by software the operative
speed for the ascent and the descent. Since the char-
acteristic curves are pre-defined, the electric unit 10 can
automatically detect every unexpected variation due to
mechanical problems, such as obstructions or anoma-
lous overcharges.

[0047] Rainwater is collected within a first tank 18, in-
tegrally coupled with the cylindrical hindering element
7, and is canalised and stored within a second bigger
tank 19, shown in figure 1, provided in a double bottom
of the container 1. A sensor detects the presence of wa-
ter and operates the pump 9 for the forced scavenging.
[0048] A special sensor - heater system detects the
temperature within the container 1, preventing the cre-
ation of ice about the cylindrical hindering element 7,
that could prevent the motion, and in the discharge cir-
cuit of the rainwater, thus assuring the perfect function-
ality of the pump 9 even with very low temperatures.
[0049] The electric unit 10, that during the standard
operation is integrally coupled with the planar base 4
buried along with the container 1, could be subjected to
infiltration of humidity and to temperature jumps. In or-
der to avoid inconvenient, the electric unit 10 is prefer-
ably closed within a sealed container, which is filled with
inert gas. Further, the inner temperature is constantly
maintained at a constant value by a sensor and a special
heater.

[0050] The electric unit 10, preferably comprising a
programmable logic controller or PLC, can also control
the presence of humidity within the container 1 and/or
in the hindering element 7, thus activating: particular de-
vices preventing the formation of condense; a correct
circulation of the air (for example by pressure switches
verifying the correct forced circulation of the air); and a
series of filters for cleaning air entering within the elec-
tromechanical system to cool it. The air circulation con-
trol system can, for example, detect anomalous depres-
sions indicating a malfunctioning of the cooling system
of a dirty filter.

[0051] Particularly, electric unit 10 can manage all the
exercise and alarm functions and is preferably connect-
ed by modem, cable, or radio channel, to a remote sta-
tion for the off-line or on-line signalling of the system
state. The connection with the remote station is possible
either upon request of the electric unit 10, on the basis
of pre-set parameters, or upon request of the remote
station. Every parameter and/or activity of the electric
unit 10 can be verified in real time by the remote station.
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The electric unit 10 preferably has an inner memory able
to memorise the identificative alphanumerical codes of
users authorised to the access to the area controlled by
the electromechanical system of vehicular hindering. Al-
ternatively, the electric unit 10 can interrogate a file pro-
vided in the remote station and containing a list of al-
phanumerical codes identifying authorised users. In this
way, the electric unit 10 can automatically operate the
cylindrical hindering element 7, for example following
the recognition of a code transmitted by a transponder
mounted on the vehicle. All the operative parameters of
the electric unit 10, as well as the software, can be up-
dated in every moment, preferably from the remote sta-
tion. Advantageously, the electric unit 10 comprises an
emergency feeding system, provided with reserve bat-
tery.

[0052] Particularly, in the preferred embodiment of the
system according to the invention, the electric unit 10
carries out the following functions and controls: switch-
ing on of the flashing lights 20, provided above the cy-
lindrical hindering element 7; acoustic emission, for ex-
ample by double intermittent and continuous bell, as
warning of the movement of the cylindrical hindering el-
ement 7; control of a two or three outer road lights, as
warning to the drivers (and from which it can be extract-
ed the air to be circulated in the electromechanical sys-
tem); control of effractions, on the basis of a alarm sys-
tem and a siren, with contemporaneous alarm commu-
nication transmitted to the remote station; revealing
shocks and violations, control of the water level in the
second tank 19, with possible start of the pump 9; control
of the hydraulic oil circuit, revealing the level and the
temperature of the oil; control of the presence of hydrau-
lic oil in the tank 17; managing a modem; managing a
radio apparatus for the communication with a trans-
ponder.

[0053] Furthermore, the electric unit 10 can also con-
trol the carrying out of multi media performances, being
in this case preferably provided with a computer.
[0054] Infact, usual lamps of the light can be replaced
by a LED variable message panel that, beside visualis-
ing the lights (red, green and eventually yellow), is able
to show a real time warning variable message. For ex-
ample, it is possible to inform the users of particular sit-
uations and/or diffusing advertising messages.

[0055] Furthermore, traditional acoustic alarm can be
replaced by a bi-directional audio digital channel (I/O or
Inlet/Outlet): the user can communicate with an assist-
ance central or can ask informative or useful services,
while the audio exit can be used to diffuse any other kind
of message, as well as a sound during its operation.
[0056] Still, in the outer light that can be provided in
the electromechanical system, or in another suitable po-
sition, one or more cameras can be installed, that are
useful to control the system from a central area.
[0057] Furthermore, a keyboard on the light can allow
to the users to require a specific assistance at a deter-
mined service or emergency centre.
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[0058] The connection between a user and a service
centre can thus use a graphic display, or an I/O audio
channel to speak, a visual connection by camera, and/
or a keyboard to select the centre providing the required
service.

[0059] The electromechanical hindering system ac-
cording to the invention can also be provided with some
connection devices, beside the modem.

[0060] Particularly, the system can include an infrared
gate or IrDA, able to establish a connection with other
local devices. For example, an occasional user not pro-
vided with an authorised transponder can pass through
the gate controlled by the system according to the in-
vention, using the cellular phone. Particularly, it is pos-
sible to ask the authorisation to the passage by SMS,
WAP or other, to pay a charged payment on the SIM-
card or WAP by e-commerce procedures, and be "rec-
ognised" by the connection IrDA between the cellular
phone and the relevant gate of the system according to
the invention. In this way, the cellular phone is read by
the network as a kind of transponder with activation up-
on request. Another application of the IrDA gate is the
connection with a local PC, for example for diagnosis,
control and/or maintenance purposes of the electrome-
chanical hindering system, without the need of opening
the electromechanical system.

[0061] Still, the system can comprise a standard serial
gate allowing an emergency back-up connection, by an
analogic modem or GSM, GPRS, with a control or safety
centre.

[0062] Furthermore, the system can comprise a fast
internet connection ADSL. This connection can be used
for the multi media performances (audio, video), for pro-
viding services (for example, information provided to the
user of advertising), and the remote control of the elec-
tromechanical hindering system (that is also possible,
in case of emergency, by the GSM-GPRS). The electro-
mechanical hindering system has an |IP address in the
Internet, and can thus be reached by every services pro-
vider in the network. Therefore, itis also possible to con-
figure the system according to the invention as a real
PCinaLAN, MAN, WAN or Wireless network. The same
network can be shared by more than one service pro-
viders (for example: an advertising provider, a tourist in-
formation service centre, police central to control the ac-
cess). The standard password and user-id technolo-
gies, that are standard in the Internet world, allow the
contemporaneous access of more than one service pro-
viders, without any conflict. In case it is necessary a
more performing connection (of the CDN or LAN kind),
the hindering system can be provided with a 10 Mbs
standard ethernet gate. The internet connection also al-
lows to make a diagnosis and control service of the hin-
dering system directly from an assistance remote cen-
tre.

[0063] The present invention has been described for
illustrative but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
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modifications and/or changes can be introduced by
those skilled in the art without departing from the rele-
vant scope as defined in the enclosed claims.

Claims

10.

1.

Electromechanical system for hindering vehicular
traffic comprising a hindering assembly (2) includ-
ing a hindering system (7) movable between a first
lower position and a second upper position, char-
acterised in that it comprises a container (1), suit-
able to house the hindering assembly (2), and guide
means (3) suitable to guide the positioning of the
hindering assembly (2) for fixing the container (1).

System according to claim 1, characterised in that
said guide means can comprise self centring guides

).

System according to claim 2, characterised in that
said self centring guides (3) have a conical profile.

System according to claim 2 or 3, characterised in
that said self centring guides (3) are integrally cou-
pled with the container (1).

System according to one of the preceding claims,
characterised in that the hindering assembly (2)
comprises electromechanical means (8) for operat-
ing the hindering element (7).

System according to claim 5, characterised in that
the hindering element (7) interacts with elastic
means (14), when itis in the first lower position and/
or the second upper position.

System according to claim 6, characterised in that
said elastic means (14) are coupled with further
guide means (15), integral with the hindering as-
sembly (2), along which at least a sliding element
(16) slides, integral with the hindering element (7).

System according to claim 7, characterised in that
said elastic means comprises at least a spring (14)
and said further guide means comprise at least one
rod (15)

System according to claim 8, characterised in that
said further guide means comprises four rods (15).

System according to each one of the claims 6 - 9,
characterised in that said elastic means (14) can
be within the hindering element (7).

System according to each one of the claims 5 - 10,
characterised in that said operation electrome-
chanical means comprises an oleodynamic motor
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

10

(8).

System according to claim 11, characterised in
that the hindering assembly (2) comprises a collec-
tion system for the leakage of hydraulic oil from the
circuit of the oleodynamic motor (8).

System according to claim 12, characterised in
that said collection system for the leakage of hy-
draulic oil comprises a vessel (17).

System according to each one of the claims 5 - 13,
characterised in that said operation electrome-
chanical means comprises a direct current motor
and a corresponding reduction unit.

System according to each one of the claims 5 - 14,
characterised in that said operation electrome-
chanical means comprises a alternate current mo-
tor and a corresponding reduction unit.

System according to each one of the claims 5 - 15,
characterised in that it also comprises sensing
means for revealing the presence of metallic mass-
es close to the system.

System according to claim 16, characterised in
that said sensing means for revealing the presence
of metallic masses comprises at least a magnetic
turn.

System according to each one of the preceding
claims, characterised in that the hindering ele-
ment (7) is telescopically coupled with a guide ele-
ment (11) by sliding means (12, 13).

System according to claim 18, characterised in
that said sliding means comprises at least a profiled
guide (12), integral with the guide element (11),
along which a corresponding wheel (13) rotates,
said wheel being coupled with the hindering ele-
ment (7).

System according to each one of the claims 5 - 17,
characterised in that hindering element (7) is mov-
able between a first lower position and a second up-
per position by sliding means (12, 13) outside the
hindering system (7).

System according to claim 20, characterised in
that said sliding means comprises at least a profiled
guide (12), integral with the guide element (11),
along which a corresponding wheel (13) rotates,
said wheel being coupled with the hindering ele-
ment (7).

System according to each one of the preceding
claims, characterised in that it further comprises
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27.

28.

29.
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a pump (9) and at least a reservoir (18, 19), suitable
to collect liquids, the pump (9) being suitable to
evacuate outward the container (1) the liquids col-
lected within said at least one reservoir (19).

System according to claim 22, characterised in
that the system comprises a first reservoir (18), in-
tegral with the hindering element (7), and a second
reservoir (19), integral with the container (1), a hy-
draulic circuit connecting the first reservoir (18) with
the second reservoir (19)..

System according to claim 22 or 23, characterised
in that comprises a sensor revealing the presence
of liquid in at least of said reservoirs (18, 19).

System according to each one of the preceding
claims, characterised in that it further comprises
a thermal sensor and a heating device, respectively
for revealing the temperature and the heating of the
hindering element (7).

System according to each one of the preceding
claims, characterised in that it further comprises
a control and managing electric unit (10).

System according to claim 26, characterised in
that said electric unit (10) is closed within a sealed
housing, filled with dry inert gas.

System according to claim 26 or 27, characterised
in that the electric unit (10) comprises a further ther-
mal sensor element and a further heating element,
respectively for revealing the temperature and the
heating of the electric unit (10).

System according to each one of the claims 26 - 28,
characterised in that the electric unit (10) also
comprises a modem and/or radio communication
means.
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