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Description
Technical domain

[0001] The present application describes a barrier me-
chanism for level crossing control systems.

Prior art

[0002] Currently mostofthe level crossing barriers use
as a balance system for the boom the conventional bulky
counterweights. The use of the counterweight is a widely
used method, whereby there exists more knowledge
about this technique and consequently trust in the sys-
tem. However, when increasing the length of the boom,
there is the need to have more robust, bulky counter-
weights, and/or which are placed further away from the
intermediary fixation point. This intrinsic need to occupy
more working space can lead to more inconvenient and
embarrassing situations, such as damaging material
goods of the passers-by and technicians and of causing,
inadvertently, damage to the physical integrity of the road
users and collaborators of the railway network.

[0003] The increase in the size of the counterweights
also leads to an increase in setbacks when the meteor-
ological conditions are not favourable, particularly when
there is precipitation of ice flakes and crystals, which
leads to the formation of solid crystalline layers that block
the regular movement of the boom.

[0004] Document CN2732824 discloses a luminous
railing of stop buffer. The railing body is provided with a
luminous sleeve made of the translucent material and
equipped with a luminescent device, the luminescent
device is connected with the corresponding output end
of the drive control circuit board arranged in the stop
buffer frame by conducting wires, and the luminescent
device is controlled by the drive control circuit board. The
utility model has a novel structure, beautiful shape, the
railing body is provided with a luminous sleeve made of
the translucent material and equipped with a luminescent
device, and the light emitted by the luminescent device
equipped in the luminous sleeve can correspondingly
prompt the state of the different running states of the
railing body. The variable luminous beltcan give adrivera
novel vision prompting effect in the night or in the dark-
ness, and provides the night scene decorative effect on
the parking lot and the residential district equipped with
the utility model. The utility model of the stop buffer can be
widely used as a modern management equipment for the
doorkeeper of the parking lot, the residential district and
the enterprises and institutions to warn and manage.
[0005] Document KR200448681 discloses a structure
for mounting lighting on a railing pipe. It is easy to install
when installing lighting on a railing pipe installed on a
bridge, etc. to guide the passage of vehicles or pedes-
trians, and allows for a more elegant night lighting func-
tion. Itis for. In order to realize this, the present invention
includes a plurality of support posts (50) installed verti-

10

15

20

25

30

35

40

45

50

55

cally on the ground at regular intervals, and a railing
horizontal to the ground while being supported at a
certain height on the support posts (50). In the railing
structure comprised of the pipe 10, an insertion groove 11
for inserting the lighting 30 is formed along the long-
itudinal direction on the side of the railing pipe 10; In
the insertion groove 11, supports 12 for supporting the
lighting 30 are fixed and installed at a plurality of locations
by fastening pieces 13, and the supports 12 are used to
support the lighting 30. It has an opening on one side that
is open so that it can be attached and detached; The
support 12 is characterized in that a lighting 30 that is
inserted and supported through the opening is coupled
and installed.

[0006] Document KR101451175 provides a vehicle
blocking bar (100) which includes an upper frame (110)
that forms an upper beam of the vehicle blocking bar; a
lower frame (120) that forms a lower beam of the vehicle
blocking bar; a middle frame (130) that allows a light-
emitting element (142) to be received inside the vehicle
blocking bar between the upper frame (110) and the lower
frame (120); a light-emitting element pad portion (140)
that is received by the middle frame (130), with the light-
emitting element (142) arranged, and a protective case
unit (150) that is coupled with an upper coupling portion
(A) between the upper frame (110) and the middle frame
(130) and with a lower coupling portion (B) between the
lower frame (120) and the middle frame (130) so as to
protect the light-emitting element pad portion (140) from
rainwater and foreign substances, in which the middle
frame (130) is provided with a supporting frame (132) that
is concave inside from a vertical central axis of the vehicle
blocking bar (100) with respect to an upper side plate
(116) of the upperframe (110) and alower side plate (126)
of the lower frame (120) in order for the light-emitting
element (142) to be received inside the vehicle blocking
bar between the upper frame (110) and the lower frame
(120).

[0007] Document KR101609770 discloses a barrier
gate for a car of the present invention comprises: a body
standing on the ground; and a barrier rod formed in the
shape of a pipe having a length in a horizontal direction,
whose one end in a longitudinal direction is combined
with the body to be able to rotate. The barrier rod com-
prises: a transparent pipe made from materials having a
light transmittance within the standard range; a reinfor-
cing beam combined with the top of the transparent pipe
over the transparent pipe in the longitudinal direction; a
circuit board formed to be extended to be parallel to the
reinforcing beam to be combined with the top of the inside
of the transparent pipe; and multiple light-emitting units
mounted on the bottom surface of the circuit board.
According to the present invention, in the barrier gate
for a car of the present invention: since the light-emitting
units are buried in the barrier rod, damage to the light-
emitting units can be prevented; the light emitted from the
light-emitting units is evenly dispersed over the barrier
rod, and the barrier rod identifying ability is remarkably
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improved; and since a wire connecting two barrier rods
combined with a hinge structure is buried in the barrier
rod, the exterior is improved and damage to the wire is
prevented.

[0008] Finally, document CN209538080 U provides a
barrier gate and a barrier gate for a vehicle, and relates to
the technical field of barrier gates, the barrier gate com-
prises two brake bar seats arranged side by side and a
brake bar rotationally connected to one of the brake bar
seats, and further comprises a sensing device and a
controller; the brake bar is a telescopic brake bar, and
the controller is electrically connected with the induction
device and the brake bar. The induction device can detect
the width of a vehicle, when the width is larger than a set
value, the controller drives the brake bar to rotate, and
when the width is smaller than the set value, the controller
drives the brake bar to stretch out and draw back, so that
the problem that vehicles with different widths cannot be
released is solved.

Summary

[0009] The presentapplication describes aboom com-
prising at least one outer profile comprising a lower
support rail, and at least one socket cavity, and at least
one inner profile comprising a lower projection socket,
and at least one socket rectangle, wherein the at least
one outer profile and the at least one inner profile are
coupled by means of the mechanical union between the
at least one socket cavity and the at least one socket
rectangle, and between the lower support rail and the
lower projection socket.

[0010] In one proposed embodiment of the invention,
the outer profile of the boom allows the installation of light
signals and/or a metallic skirt.

[0011] Yet in another proposed embodiment of the
invention, the inner profile of the boom allows the junction
of two modules of the outer profile and a length adjust-
ment of said boom.

Brief description

[0012] The presentapplication describes a barrier me-
chanism for level crossing control systems. Itis an equip-
ment that is designed to maximize the protection in level
crossings, mitigating risk behaviour and situations.
[0013] This is distinct from the overwhelming majority
of the competing counterpart products for level cross-
ings, since the stability of the movement is internally
guaranteed, resulting in the elimination of the workspace
of the vulgar counterweights and in the elimination of the
risks originating from the conventional solution. The sta-
tic and dynamic balance of the main shaft is obtained by
means of a set of mechanical elements comprised of
steel cams, chains, forks, and a set of compression
springs which, when compressed have the function of
compensating the moment of force caused by the boom
on the main shaft.
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[0014] The mechanism is controlled by an automaton
which, when it receives the information that the train is
approaching, it commands the barrier to lower (obstruct-
ing the passage of road vehicles or pedestrians to the
railway line), and when it receives the indication of the
effective passing of the train, again commands the bar-
rier, this time to rise, enabling once more the road and
pedestrian circulation.

[0015] The equalizer system of the main shaft was the
solution developed with the purpose of complying with
the requirement of absence of conventional counter-
weights, which are usually used in this type of application.
The fact that the counterweights are not used resultsin a
reduction of the working space of the arm of the mechan-
ism, and this reduction mitigates the risk of material
damage and harm to physical integrity, thus resulting in
a system that is conducive to the well-being of all the
passers-by on the road and the professionals in the area
of railway signalization. The function of the equalizer
system of the main shaft is to balance the moment of
force on the main shaft. This mechanical system com-
pensates the torque generated by the weight of the boom
when it is in the horizontal position and balances the
forces that are applied to the main shaft when the boom
is moving. This compensation of the force applied results
in a considerably stable movement of the boom.

[0016] The distinctive factor of the mechanism devel-
oped resides in applying a set of compression springs, to
guarantee the static balance and the dynamic stability of
the boom of the barrier mechanism of a level crossing.

[0017] The solution developed is designed as an inte-
gral part of the level crossing system, whereby it is
possible to configure lengths, types of signalling and
other secondary accessories to better adapt to each
scenario and type of installation.

Brief Description of the Figures

[0018] For an easier understanding of the present
application there are figures attached which represent
embodiments that, however, do not intend to limit the
technology herein disclosed.

Figure 1 shows a view of the barrier mechanism
(100) - perspective 1 - wherein the boom (101)
and the mechanism (102) are referenced.

Figure 2 shows a view of the barrier mechanism
(100) - perspective 2 - wherein the boom (101)
and the mechanism (102) are referenced.

Figure 3 is a front view of the barrier mechanism
(100) wherein the boom (101) and the mechanism
(102) are referenced.

Figure 4 is arear view of the barrier mechanism (100)
wherein the boom (101) and the mechanism (102)
are referenced.
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Figure 5 shows a right lateral view of the barrier
mechanism (100) wherein the boom (101) and the
mechanism (102) are referenced.

Figure 6 shows a left lateral view of the barrier
mechanism (100) wherein the boom (101) and the
mechanism (102) are referenced.

Figure 7 shows a top view of the barrier mechanism
(100)) wherein the boom (101) and the mechanism
(102) are referenced.

Figure 8 shows a lower view of the barrier mechan-
ism (100)) wherein the boom (101) and the mechan-
ism (102) are referenced.

Figure 9 shows an upper view of the mechanism
(102) wherein there are represented: main shaft
(1020), wheel 5 (1021), connection cam (10201),
shaft 2 (10212), wheel 3 (10211), wheel 4 (10213)
and handle (1022).

Figure 10 shows a lower view of the mechanism
(102) wherein the support mass is represented
(1023).

Figure 11 shows a lateral view of the mechanism
(102) - profile A - wherein there are represented:
main shaft (1020), wheel 5 (1021), handle (1022),
support mass (1023), set of transmission chains
(1024), set of compression springs (1025), DC motor
(1028), shaft 2 (10212), shaft 1 (10214), connecting
profile (10253), upper fixed plate for spring compres-
sion (10254), mobile plate compression rod (10252)
and mobile plate for spring compression (10251).

Figure 12 shows a lateral view of the mechanism
(102) - profile B - wherein there are represented:
main shaft (1020), wheel 5 (1021), handle (1022),
support mass (1023), set of transmission chains
(1024), set of compression springs (1025), position
detection system (1026), anchor-fork for chains
(10241), mobile plate for spring compression
(10251), connecting profile (10253), and upper fixed
plate for spring compression (10254).

Figure 13 shows a lateral view of the mechanism
(102) - profile C - wherein there are represented:
main shaft (1020), wheel 5 (1021), handle (1022),
support mass (1023), set of transmission chains
(1024), set of compression springs (1025), position
detection system (1026), DC motor (1028), connect-
ing profile (10253), upper fixed plate for spring com-
pression (10254), mobile plate compression rod
(10252) and mobile plate for spring compression
(10251).

Figure 14 shows a lateral view of the mechanism
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(102) - profile D - wherein there are represented:
main shaft (1020), wheel 5 (1021), handle (1022),
support mass (1023), set of transmission chains
(1024), set of compression springs (1025), position
detection system (1026), and DC motor (1028),

Figure 15 shows an oblique lateral view of the me-
chanism (102) - profile E - wherein there are repre-
sented: main shaft (1020), wheel 5 (1021), support
mass (1023), set of transmission chains (1024), set
of compression springs (1025), position detection
system (1026), connecting profile (10253), mobile
plate compression rod (10252) and mobile plate for
spring compression (10251).

Figure 16 shows an oblique lateral view of the me-
chanism (102) - profile F - wherein there are repre-
sented: main shaft (1020), handle (1022), support
mass (102), set of transmission chains (1025), con-
necting terminal plate (1027), DC motor (1028), shaft
2 (10212), shaft 1 (10214), connecting profile
(10253), fixed plate for spring compression
(10254) and mobile plate for spring compression
(10251).

Figure 17 shows an oblique lateral view of the me-
chanism (102) - profile G - wherein there are repre-
sented: main shaft (1020), support mass (1023), set
of transmission chains (1024), set of compression
springs (1025), connecting terminal plate (1027) and
DC motor (1028).

Figure 18 shows an oblique lateral view of the me-
chanism (102) - profile H - wherein there are repre-
sented: main shaft (1020), wheel 5 (1021), handle
(1022), support mass (1023), set of transmission
chains (1024), set of spring compression chains
(1024), position detection system (1026), connect-
ing profile (10253), upper fixed plate for spring com-
pression (10254) and mobile plate for spring com-
pression (10251).

Figure 19 shows an oblique upper lateral view of the
mechanism (102) - profile | - wherein there are
represented: main shaft (1020), wheel 5 (1021),
handle (1022), set of transmission chains (1024),
set of compression springs (1025), position detec-
tion system (1026), wheel 4 (10213), connecting
profile (10253), upper fixed plate for spring compres-
sion (10254), mobile plate for spring compression
(10251), wheel 3(10211), shaft2 (10212) and shaft 1
(10214).

Figure 20 shows an upper oblique lateral view of the
mechanism (102) - profile J - wherein there are
represented: main shaft (1020), wheel 5 (1021),
handle (1022), set of transmission chains (1024),
set of compression springs (1025), position detec-
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tion system (1026), connecting profile (10253),
upper fixed plate for spring compression (10254)
and mobile plate for spring compression (10251).

Figure 21 shows an upper oblique lateral view of the
mechanism (102) - profile K - wherein there are
represented: main shaft (1020), wheel 5 (1021),
handle (1022), support mass (1023), set of compres-
sion springs (1025), connecting terminal plate (1027)
and DC motor (1028).

Figure 22 shows an upper oblique lateral view of the
mechanism (102) - profile L - wherein there are
represented: main shaft (1020), wheel 5 (1021),
handle (1022), support mass (1023), set of compres-
sion springs (1025), connecting terminal plate (1027)
and DC motor (1028).

Figure 23 shows an exemplary view of the metallic
skirt (103) for optionally applying to the barrier boom
(101).

Figure 24 shows a view of the equalizer system (104)
of the mechanism (102), wherein there are repre-
sented: main shaft (1020), wheel 5 (1021), cam/con-
necting braces (10201), set of transmission chains
(1024), set of compression springs (1025), mobile
plate compression rod (10252), anchor-fork for
chains (10241), reinforcement profile (10242), fork
connecting profile (10253), upper fixed plate for
spring compression (10254) and mobile plate for
spring compression (10251).

Figure 25 shows an outer profile view (1011) of the
boom (101), lower support rail (10111) and socket
cavity (10112).

Figure 26 shows an inner profile view (1012) of the
boom (101), lower projection socket (10121) and
socket rectangle (10122).

Figure 27 shows a view of the main transmission
system of the mechanism (102) wherein the follow-
ing elements are represented: main shaft (1020),
wheel 5 (1021), DC motor (1028), flexible coupling
(10282), worm screw (10283), auxiliary motor shaft
(10284), reel (10285), crown wheel (10216), binary
limiter (10217), wheel 3 (10211), wheel 4 (10213),
shaft2(10212), shaft 1(10214)and wheel 2 (10215).

Description of embodiments

[0019] Referringtothe figures, some embodiments are
now described in a more detailed manner, which do not
intend, however, to limit the scope of the present applica-
tion.

[0020] The presentapplication describes a barrier me-
chanism (100) for level crossing control systems. The
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barrier mechanism (100), in one of the proposed embo-
diments, comprises the use of three components, the
mechanism (102) itself, the boom (101) and the metallic
skirt (103).

[0021] The main function of the barrier mechanism
(100) is to protect users in circulation on the road from
a situation of imminent danger whenever it is necessary
to cross the railway lines. The mechanism (100) is char-
acterized by the conventional movement, wherein a
boom (101) describes a circular movement of 0° (barrier
in closed position - horizontal position) to 90° (barrier in
open position - vertical position), there existing a boom
fixation point (101) to the main shaft (1020) of the me-
chanism. The torque and the speed provided on the main
shaft (1020) of the mechanism are resulting from the
transmission of the mechanical power of a DC motor
(1028), and of a reduction set, comprised by a three-floor
reduction, resulting in the mechanical efforts necessary
to generate the boom movement. However, this mechan-
ism differs from the overwhelming majority of the equip-
ment in this field of application since the balance system
of the main shaft is not made in the conventional manner,
resorting to the use of bulky and heavy solid counter-
weights on the opposite side of the road, which is a
solution that is used worldwide. This traditional solution,
due to its robustness and the volume of working space of
the counterweights, can cause certain inconveniences to
the passers-by and workers that are skilled in the me-
chanism. These constraints can result in harm to the
physical integrity of a passer-by/maintenance technician
and in material damages. In the mechanism that is devel-
oped the stability of the movement is internally guaran-
teed, resulting in the elimination of the volume of working
space of the counterweights and in the elimination of the
risk deriving from the conventional solution. The static
and dynamic balance of the main shaft is obtained by
means of a set of mechanical elements (steel cam,
chains, forks, and spring pack) which have the function
of compensating the moment of force caused by the
boom on the main shaft.

[0022] The boom (101), used together with the me-
chanism (102), consists in two profiles that are compa-
tible with each other: the outer profile (1011) and the inner
profile (1012).

[0023] The outer profile (1011) is constructively de-
signed to resist the adverse meteorological conditions
and has the function of being sufficiently visible to the
road users to indicate the presence of a level crossing
barrier, allow the installation of light signals as well as the
installation of a metallic skirt to obstruct the passage of
passers-by through the lower part of the boom.

[0024] The outer profile (1011) of the boom (101) pre-
sents, inthe lower area, alower supportrail (10111) which
is destined to the fixation of accessories, namely, the
metallic skirt (103).

[0025] The inner profile (1012) of the boom (101) has
two functions: the first one is to unite two modules of the
outer boom profile (1011), so that it is possible to config-
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ure the boom (101) in several lengths, and the second
function is to guarantee that, apart from the fixed length
originating from each boom configuration (101), there
exists the possibility of customizing and adjusting the
final length of the boom (101) at the location of the
installation.

[0026] Since to fulfil each function the inner boom
profile (1012) must have different lengths, while a phy-
sical part will have two distinct names: Profile Union and
Telescopic Point.

[0027] The metallic skirt (103) acts as an accessory
and it is conceived to supplement the obstruction of
passage exerted by the boom preventing the road users
from passing through the lower part of the boom. This
component is optional and the fixation thereof to the
boom can be made by means of screws.

Main transmission system

[0028] Main transmission system is the designation
given to the set of mechanical elements of the mechan-
ism which has the primary function in the movement of
the level crossing barrier. This set is permanently de-
manded, whether during automatic drive, whether during
the manual drive of the mechanism.

[0029] The movement of the mechanism is generated
from the electric drive of a motor organ (1028) (CC Motor,
24V, 1500rpm, >1.2 N.m), which has the flange vertically
fixed to the metallic structure that gives body to the
mechanism. This motor organ is responsible for creating
the rotation movement (the translation movement is re-
stricted to the three shafts and the rotation axis is per-
pendicular to the XZ plan) necessary for the automatic
operation of the barrier mechanism (101).

[0030] After generating this first movement, itis neces-
sary to transmit it to a second shaft, the auxiliary motor
shaft. This transmission is made with a shaft union joint,
which has three purposes: transmit rotation, mitigate
vibrations, and compensate axial or angular misalign-
ments. The auxiliary motor shaft is a propelled element
which has a rotation speed and rotation direction that is
equal to that debited by the motor. The worm screw is
fixed to the auxiliary shaft of the motor, since it is neces-
sary to transmit the movement to the shaft 1, by means of
the semi-globoid crown wheel, wheel 5, which is fixed to
the binary limiter that is found keyed to the shaft 1. The
movement transmission is transversal, irreversible, and
has a 40:1 transmission relation. This transmission cor-
responds to a movement by direct contact by means of a
gear joint.

[0031] In shaft 1, there is a pinion installed which has
the function of a motor on the second transmission floor
(4:1 ratio), when transmitting the movement of shaft 1 to
shaft 2, by means of a cylindrical gear joint with straight
teeth. The third transmission floor is the last step in the
main transmission, and it guarantees that the upwards
movement and the declining movement of the boom are
executed, according to the swaying movement of the
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main shaft. Apart from the welding of the cylindrical gear
joint with straight teeth there is also fixed to shaft 2 a
pinion for transmitting the rotation movement to the main
shaft, which as in the second transmission floor, has a 4:1
transmission relation.

Main shaft equalizer system - set of springs

[0032] The equalizer system of the main shaft is the
solution developed with the purpose of meeting the re-
quirement of absence of conventional counterweights,
which are commonly used in this type of application. The
fact that the counterweights are not used results in a
reduction in the working space of the mechanism. This
reduction has the main effect of mitigating the risk of
material damage and damage to the physical integrity,
thus resulting in a system that is conducive to the well-
being of all the road passers-by and the workers in the
area of railway signalling. The function of the main shaft
equalizer system is to balance the moment of force in the
main shaft. This mechanical system compensates the
torque generated by the weight of the boom when it is in
the horizontal position and balances the forces applied to
the main shaft when the boom is moving. This instanta-
neous compensation of the moment of force in the main
shaft results in a considerably stable movement of the
boom.

[0033] This equalizer system consists in a set of cy-
lindrical compression springs with a configurable distri-
bution, whereby the number thereof can vary between
the use of 0 and 14 springs, always in even numbers and
distributed in a specific manner, so that the exertion of the
springs is always distributed symmetrically and uniformly
in the structure that surrounds them. By submitting each
spring to an axial exertion in the direction of the mass of
the component, a deformation is originated, which has an
elastic constant of 18,9 N/mm, which allows creating a
force in the main shaft that can vary between 0 kgf up to
2500 kgf to compensate all the exertion resulting from the
weight of the boom, weight of the metallic skirt and by the
illumination sources installed along the boom.

[0034] The movement responsible for the compres-
sion of the set of springs is initiated by the DC motor
and is transmitted by the main shaft to the spring pack by
means of a flexible intermediary connection, using a set
of four transmission chains, which are bolted to the con-
necting braces, which are components that are directly
welded to the main shaft. The connecting brace transmits
the swaying movement of the main shaft to the chains by
means of a dowel which operates as a mechanical joint
pin. This swaying movement of the connecting brace cam
is converted in the translation movement in height of the
sliding plate, which is the component that compresses
the springs when it is subjected to the exertion of the
chains in the upwards direction. The movement of the
sliding plate is made possible and conducted by two M20
rods, which operate with a translation jointand guarantee
the lightness and uniformity of the movement.
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[0035] The compression springs, in one of the pro-
posed embodiments, present 410mm length, 73mm out-
er diameter and one compresses 1mm when 18,915 N
are applied in the direction of the spring shaft.

[0036] The movementthat originates the compression
of the spring set is generated in the main shaft and
transmitted to the spring set by means of a semi-flexible
chain of mechanical elements (connecting brace welded
to the shaft, chains, forks, connecting profile and M20
rods), particularly dimensioned and designed for this
application. The resulting force of this compression main-
tains the flexible part in constant traction and allows
balancing the moment of force in the main shaft.

Manual drive system

[0037] To manually drive the system, it is necessary to
attach the handle on the horizontal shaft of the manual
drive and apply a rotation movement, whereby this move-
ment is transmitted by a conical set with a 2:1 transmis-
sion ratio for the respective vertical shaft. The wheel 2 is
fixed to the main shaft of the drive which transmits the
movement of the manual drive to a reel which is fixed to
the auxiliary motor shaft. By transmitting the movement to
the auxiliary shaft, we have the main transmission of the
mechanism in operation. This transmission corresponds
to a direct contact movement by a gear joint.

Position detection system of the boom

[0038] For the position detection of the boom, the
movement of the main shaft is used to mechanically
validate the position of the boom. The connecting braces
are eccentric fixed components having a thickness thatis
capable of mechanically driving the microswitches. The
movementthatis made by these eccentriccomponents is
an alternating curvilinear shuttle movement. Itis an upper
contact, since the contactis made by means of a line that
corresponds to the intersection of the microswitch rolling
head and the outer perimeter of the connecting brace.

Automatic mechanism movement sequence

[0039] In the automatic driving of the mechanism, the
movement is originated after receiving an electric com-
mand from the control system, this command initiates the
succession of movements described sequentially:

I. The movement of the mechanism is produced by
the DC motor (1028), which transmits the rotation
movement to the auxiliary shaft of the motor (10284),
by means of a flexible coupling (10282). Fixed to the
auxiliary shaft ofthe motor (10284)is the worm screw
(10282) and on the upper part of this shaft is the reel
(10285) which makes the interconnection of the
manual drive with the main transmission system.
All these components (10282, 10283, 10284 and
10285) have their rotation speed and torque com-
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manded by the motor;

Il. After the movement is produced by the motor
(1028), there is the first step of the mechanical
transmission, by means of a reduction with a 40:1
ratio to the crown wheel (10216) installed in the shaft
1 (10214). In order to enable the maximum admis-
sible binary calibration in the system a binary limiter
is installed (10217) and to continue the reduction in
speed and the progressive increase of the available
torque, the wheel 2 is used (10215), part of the set of
gearings responsible for the second step of the
mechanical power transmission;

lll. After the second transmission step, the rotary
movement remains available in the shaft 2
(10212), where the wheel 3 (10211) receives the
movement of wheel 2 (10215) and by means of
the shaft 2 (10212) that transmits the rotary move-
ment to the wheel 4 (10213);

IV. The wheel 4 (10213) transmits the rotation of the
shaft2 (10212)to the main shaft (1020) which, due to
the geometry of the gearwheel 5 (1021), will not have
a rotation movement - since none of the points of the
main shaft describe a circular trajectory around the
rotation axis - in this case the movement of the main
shaft (and consequently of the boom) must be char-
acterized as being a swaying movement, since it is
limited within a certain amplitude (approximately 0° -
90°, and not the usual 360° that characterizes the
rotation movement). In the main shaft (1020) there
are welded four connecting braces (10201) which
are responsible for interconnecting the exertion of
the boom on the main shaft to the equalizer system
(104), comprised of the spring set (1025);

V. The main shaft (1020) is one of the components
with most mechanical demand, since there is the
combination of the last step of the reduction (where
there is the highest binary of the transmission sys-
tem), the exertion of the boom and the effect of the
counterweight by the spring set. Due to the geometry
of the connection braces (10201) there is a conver-
sion of the swaying movement of the boom to the
translation movement in height (YY’ axis) by means
of a mixed mechanical interconnection which in-
cludes a flexible intermediary chain connection
(1024) and a rigid connection with M20 steel rods
(10252). The interface between these two types of
connection is made by two components: the fork
connection profile (10253) and the reinforcement
stainless steel plate (10242).

VI. The M20 rod (10252) together with the chains
(1024) raises the sliding plate (10251), which
presses the compression spring set (1025) when
the boom (101) makes the downward movement
(90° / vertical position — 0° / horizontal position).
When the boom makes the upwards movement (0° /
horizontal position — 90° / vertical position) the
spring set (1025) must return to the LO length (the
length of the springs when they are not under the
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effect of any force).
Manual mechanism movement sequence

[0040] To manually drive the mechanism, it is neces-
sary to follow the established procedure and carry out the
gear manoeuvre, which comprises the following steps:

- Electrically turning off the mechanism (to avoid elec-
tric command during manual use by the user);

- Unblocking the passage of the handle for the manual
drive;

- Engaging the manual drive system to the main trans-
mission system, so that it is possible to transmit the
movement to the boom;

[0041] Subsequently to the gear manoeuvre, the han-
dle is installed in the horizontal shaft of the manual drive,
and by means of the application of a rotation in the
horizontal shaft it is possible to operate the mechanism.
In the manual drive of the mechanism, the movement is
originated by the user (maintenance technician of the
railway network). The engagement point is made by
means of a direct transmission using cylindrical gears
with straight teeth.

[0042] The rotation movement is transmitted from the
reel (10285) to the auxiliary shaft of the motor (10284).
The components (10282, 10283, 10284 and 10285) have
a rotation speed and torque commanded by the user.
From the worm screw (10283), the sequence of move-
ments remains the same as that of the automatic drive.
[0043] The present description is not, naturally, in any
way restricted to the embodiments presented in this
document and a person skilled in the art can foresee
many possibilities of altering the same without moving
away fromthe generalidea, such as defined in the claims.
The preferred embodiments described above are ob-
viously changeable among themselves. The following
claims additionally define preferred embodiments.

Claims

1. Boom (101) with adjustable length comprising at
least one outer profile (1011) and at least one inner
profile (1012), the inner profile (1012) being suitable
to unite two outer profiles (1011) by means of a
mechanical fitting and being mechanically coupled
to said at least one outer profile (1011), character-
ized by

the at least one outer profile (1011) comprising

a lower support rail (10111), suitable to fix
accessories such as a metallic skirt (103)
thereto, and

three socket cavities (10112), the first sock-
et cavity (10112) being positioned in the
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inner surface of the outer profile and in an
opposite position with regard to the lower
support rail (10111), and the second and
third socket cavity (10112) being positioned
in an opposite manner to each other in the
inner surface of the outer profile (1011) and
positioned at a 90 degree angle with regard
to the first socket cavity (10112) and the
lower support rail (10111), and

the at least one inner profile (1012), being com-
patible with the at least one outer profile (1011)
and comprising a lower projection socket
(10121), and

three socket rectangles (10122), the first socket
rectangle (10122) being positioned in the outer sur-
face of the inner profile and in an opposite position
with regard to the lower projection socket (10121),
and the second and third socket rectangle (10122)
being positioned in an opposite mannerto each other
in the outer surface of the inner profile (1012) and
positioned at a 90 degree angle with regard to the
first socket rectangle (10122) and the lower projec-
tion socket (10121), wherein the at least one outer
profile (1011) and the atleast one inner profile (1012)
are coupled by means of the mechanical union be-
tween the three socket cavities (10112) and the three
socket rectangles (10122), and between the lower
support rail (10111) and the lower projection socket
(10121).

2. Boom (101)according to the previous claim, wherein
the accessories comprise light signals and/or a me-
tallic skirt (103).

Patentanspriiche

1. Ausleger (101) mit einstellbarer Lange, der mindes-
tens ein AuRenprofil (1011) und mindestens ein In-
nenprofil (1012) umfasst, wobei das Innenprofil
(1012) geeignet ist, zwei AuRenprofil (1011) mittels
einer mechanischen Verbindung zu vereinigen und
mechanisch mit dem mindestens ein AulRenprofil
(1011) gekoppelt ist, dadurch gekennzeichnet,
dass

das mindestens eine Aufenprofil (1011) eine
untere Stltzschiene (10111) umfasst, die ge-
eignet ist, Zubehdrteile wie eine Metallschirze
(103) daran zu befestigen, und

drei Sockelhohlrdume (10112),

der erste Sockelhohlraum (10112) in der Innen-
flache des AuRenprofils und in einer gegenuber-
liegenden Position in Bezug auf die untere
Stltzschiene (10111) positioniert ist, und der
zweite und dritte Sockelhohlraum (10112) in
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der Innenflache des AuRenprofils (1011) einan-
der gegeniberliegend und in einem 90-Grad-
Winkel in Bezug auf den ersten Sockelhohlraum
(10112) und die untere Stitzschiene (10111)
positioniert sind, und das mindestens eine In-
nenprofil (1012) mit dem mindestens einen Au-
Renprofil (1011) kompatibel ist und

einen unteren Projektionssockel (10121), und
drei Sockelrechtecke (10122), umfasst

wobei das erste Sockelrechteck (10122) in der
AuRenflache des Innenprofils und in einer ge-
geniberliegenden Position in Bezug auf den
unteren Projektionssockel (10121) positioniert
ist, und das zweite und dritte Sockelrechteck
(10122) in einer gegenliberliegenden Weise zu-
einander in der AuRBenflache des Innenprofils
(1012) und in einem 90-Grad-Winkel in Bezug
auf das erste Sockelrechteck (10122) und den
unteren Projektionssockel (10121) positioniert
sind, wobei das mindestens eine AuRenprofil
(1011) und das mindestens eine Innenprofil
(1012) durch die mechanische Verbindung zwi-
schen den drei Sockelhohlrdumen (10112) und
den drei Sockelrechtecken (10122) sowie zwi-
schen der unteren Stltzschiene (10111) und
dem unteren Projektionssockel (10121) gekop-
pelt sind.

2. Ausleger (101) nach dem vorhergehenden An-
spruch, wobei die Zubehorteile Lichtsignale und/o-
der eine Metallschiirze (103) umfassen.

Revendications

1. Fleche (101) a longueur réglable comprenant au
moins un profil externe (1011) et au moins un profil
interne (1012), le profil interne (1012) étant appro-
prié pour réunir deux profils externes (1011) au
moyen d’un raccord mécanique et étant accouplé
mécaniquement audit au moins un profil externe
(1011), caractérisée en ce que

I'au moins un profil externe (1011) comprend un
rail de support inférieur (10111), approprié pour
fixer des accessoires tels qu’une jupe métallique
(103) a celui-ci, et

trois cavités d’emboitement (10112),

la premiére cavité d’'emboitement (10112) étant
positionnée dans la surface interne du profil
externe et dans une position opposée par rap-
port au rail de support inférieur (10111), et les
deuxiéme et troisieme cavités d’emboitement
(10112) étant positionnées de maniere opposée
'une a l'autre dans la surface interne du profil
externe (1011) et positionnées a un angle de 90
degrés par rapport a la premiére cavité d’em-
boitement (10112) et au rail de support inférieur
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(10111), et 'au moins un profil interne (1012),
étant compatible avec I'au moins un profil ex-
terne (1011) et comprenant

un emboitement de projection inférieur (10121),
et

trois rectangles d’emboitement (10122),

le premier rectangle d’emboitement (10122)
étant positionné dans la surface externe du profil
interne etdans une position opposée par rapport
a'’emboitement de projection inférieur (10121),
et les deuxiéme et troisieme rectangles d’em-
boitement (10122) étant positionnés de maniere
opposeée I'un al'autre dans la surface externe du
profilinterne (1012) et positionnés a un angle de
90 degrés par rapport au premier rectangle
d’emboitement (10122) et a 'emboitement de
projection inférieur (10121), dans lesquels l'au
moins un profil externe (1011) et I'au moins un
profil interne (1012) sont accouplés au moyen
de l'union mécanique entre les trois cavités
d’emboitement (10112) et les trois rectangles
d’emboitement (10122), et entre le rail de sup-
port inférieur (10111) et 'emboitement de pro-
jection inférieur (10121).

2. Fleche (101) selon la revendication précédente,
dans laquelle les accessoires comprennent des si-
gnaux lumineux et/ou une jupe métallique (103).
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