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DESCRIPTION

Description

[0001] This invention relates to an assisted centring device for a tower of an operator vehicle.

[0002] In operator vehicles equipped with rotating towers, the tower must be locked in a
central position during road travel. Typically, in this central position, the operator arm or the
tool supported by the rotating tower faces forwards or backwards, in such a way as not to
exceed the overall transversal dimensions of the vehicle.

[0003] Currently, the centring of the tower is performed in an empirical manner by the
operator, with the aid of sensors which, upon reaching the central position, alert the operator.
In short, the operator controls the rotation of the tower towards the central position. Upon
reaching the central position, the operator receives a visual signal, for example a warning light.

[0004] As it is not possible to instantaneously stop the rotation of the tower upon receiving the
signal, the operator exceeds the central position, and is therefore forced to correct the position
of the tower several times, reversing the rotation. It is therefore a rather laborious and
inefficient procedure. Moreover, in the current vehicles, once the central position of the tower
has been reached, the operator must manually activate a locking device, to prevent the tower
from abandoning the central position due to inertial loads due to the driving of the vehicle. An
example of prior device, which does not solve the above summarised drawbacks, is disclosed
in document EP3228761.

[0005] The aim of the invention is to overcome the above-mentioned drawbacks, by providing
an operator vehicle, equipped with a rotating tower, for which the positioning of the tower and
the locking of the tower in the central position is simple, rapid and precise.

[0006] Further features and advantages of the invention are more apparent from the detailed
description which follows of an embodiment of the invention, illustrated by way of a non-limiting
example in the accompanying drawings in which:

« Figure 1 is an isometric view of an operator vehicle according to the invention;

e Figure 2 is a top view of the vehicle of Figure 1, equipped with an arm and with the tower
in a rotated position;

« Figure 3 shows the vehicle of Figure 2, with the tower in a central position.

[0007] The operator vehicle comprises a platform (2). In short, the platform (2) is the part of
the vehicle which comprises the load-bearing frame, to which the wheels, the engine and other



DK/EP 3838829 T3

devices for driving and controlling the vehicle are associated. Depending on the type of vehicle,
the size and the tools carried, the platform (2) has different features, known in the sector.

[0008] The platform (2) comprises a seat (3) arranged to couple with a coupling part (4) of the
tower (T), in a rotatable fashion about a main rotation axis. For example, the main axis is
perpendicular to the supporting surface of the vehicle, that is to say, the supporting surface of
the wheels is perpendicular.

[0009] According to the embodiment illustrated, the coupling part (4) defined by the rear
portion of the tower (T) is the lower support of a telescopic arm (A), equipped with two or more
extendable sliding members. The telescopic arm (A) is also provided with the possibility of
rotating relative to the coupling part (4) about an rotation axis perpendicular to the main axis.
The tower (T) also supports the driver's cab of the vehicle.

[0010] Motor means, of type known in the sector, are arranged to rotate the tower (T) about
the main axis; To favour the rotation of the tower (T), between the latter and the seat (3)
rotatable coupling means are provided, for example a rack known in the trade. The motor
means comprise, for example, a hydraulic motor or an electric motor.

[0011] The vehicle according to the invention comprises a detector, arranged to detect the
movement of the angular position of the tower (T) towards a reference angular position relative
to the main axis, and to emit a corresponding proximity signal.

[0012] According to the embodiment illustrated, the reference angular position corresponds
substantially to an angular position in which a longitudinal axis (S) of the tower (T) is parallel to
the direction of travel (F) of the vehicle. For example, the reference angular position is the
central position of the tower (T), that is to say, of the coupling part (4). In that position, the
driver's cab faces forwards, in the direction of travel (F), and the arm (A) is positioned parallel
to the direction of travel (F). Obviously, in other vehicles, the reference angular position may be
referred to different axes and directions, depending on the shape of the vehicle and of the tool
supported. One skilled in the trade is able to select the reference axes or directions according
to requirements.

[0013] The detector may consist of or comprise any sensor (or plurality of sensors), capable of
detecting the angular position of the tower (T), such as, for example, and without limiting the
scope of the invention, a proximity sensor, associated with the tower or the seat (3) or with the
platform (2) or an encoder or any other sensor suitable for the purpose. If the proximity sensor
is used, a reference part can, if necessary, according to a possible embodiment, be associated
with the tower (T), with the seat (3) or with the platform (2) to interact with the proximity sensor,
in a position signifying the reference angular position. For example, the reference part may be
integral with the seat (3), whilst the proximity sensor may be associated with the tower (T), or
vice versa. Instead of the seat (3), the proximity sensor or the reference part could be
associated with the platform (2).
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[0014] The detector is configured to detect and signal the approach to the reference angular
position starting from a predetermined initial angle. In other words, according to the
embodiment illustrated, the detector signals the approach to the reference angular position
when the angle formed between the longitudinal axis (S) of the tower (T) (in detail, of the main
base structure of the tower (T) with bears the above-mentioned coupling part (4) at the rear)
and the feed direction (F) falls below a predetermined initial angle.

[0015] When it detects the approach to the reference angular position, the detector sends a
corresponding proximity signal which may be configured in such a way as to vary with the
reduction in the angle between the angular position of the coupling part (4) and the reference
angular position. This signal may be communicated in a visual or acoustic manner to the
operator who, by rotating the tower (T), may slow down and consequently stop the rotation
once the reference angular position is reached. The exact reaching of the reference angular
position may be signalled in a specific and different manner with respect to the proximity signal.
For example, the signal is transmitted to the operator in a variable form when the central
position is approached. In the case of an acoustic signal, the signal may vary its intensity
and/or frequency when the central position is approached. In the case of a visual signal, the
signal may vary in colour and/or shape when the central position is approached.

[0016] For example, the frequency of the acoustic signal may increase progressively with the
approach towards the centred position of the tower (T), if necessary until becoming continuous
when the angle falls below a predetermined proximity threshold and the visual signal may be
an index represented on a display, the colour and/or shape of which change progressively in
proportion to the degree of vicinity to the centring condition, such as a series of bars of
different heights, or a bar which changes in length and colour and so on.

[0017] Thanks to the presence of the detector, the manoeuvre for finding the reference
angular position of the tower (T) is thus made more precise and easier.

[0018] The vehicle is equipped with a control module, connected to the motor means to adjust
and control the operation.

[0019] According to a manner known in the sector, the control module mentioned in this
description and in the subsequent claims is indicated generically as a single unit, but in effect it
may be equipped with separate functional modules (memory modules or operating modules),
each designed for controlling a predetermined device of the operator vehicle and/or for a cycle
of operations. For example, in addition to the motor means, the control module is designed for
controlling the pumps and actuators present on board the vehicle, as well as the main motor of
the vehicle. In short, the control module may consist of a single electronic device, programmed
to perform the functions described, and the various functional modules can correspond to
hardware units and/or software routines forming part of the programmed device. Alternatively
or in addition, the functions can be performed by a plurality of electronic devices on which the
above-mentioned functional modules can be distributed. The processing units may also have
one or more processors for the execution of the instructions contained in the memory modules.
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The units and the above-mentioned functional modules may also be distributed on different
computes, either locally or remotely, on the basis of the architecture of the network on which
they are housed.

[0020] According to the invention, the detector is arranged to detect at least a first approaching
position, separated by a first operating angle relative to the reference angular position, and at
least a second approaching position, separated relative to the reference angular position by a
second operating angle, less than the first operating angle. According to this embodiment, the
control module is arranged to slow down the rotation produced by the motor means upon
receiving the proximity signal at the first approaching position, and to stop the rotation
produced by the motor means upon receiving the proximity signal at the second approaching
position. In that case, the second approaching position is very close to the reference angular
position.

[0021] According to a possible embodiment, the control module is arranged to autonomously
activate the motor means, after a corresponding command, for positioning the tower (T) in the
reference angular position. In short, the control module is equipped with an algorithm which,
after receiving a command from the operator, activates the motor means for rotating the
coupling part in the reference angular position, using the sensor according to the methods
described above.

[0022] The invention, both in the manual version and in the automatic version, constitutes an
aid for the operator for centring the tower (T), that is to say, its alignment with the axis (S) of
the chassis of the vehicle, for any type of use or aim, whether it is required by the working
operations or for road transport, described, by way of example, during the discussion of the
prior art.

[0023] The operator vehicle according to the invention may also be equipped with an
automatic locking device, for locking the tower (T) in the reference angular position.

[0024] The locking device, known in its general structure to an expert in the trade, is equipped
with an actuator connected to the control module. The actuator is controlled by the control
module to adopt an operating configuration, in which it actuates the locking device in an active
position, for locking the tower (T) in the reference angular position, and a non-operating
configuration, in which it actuates the locking device in an inactive position, for freeing the
tower (T) relative to the rotation about the main axis.

[0025] The control module is configured for activating the locking device in the active position,
after a command, when the tower (T) is in the reference angular position and it is stationary.
The control module moves the locking device to the inactive position when it receives a
command for rotation of the tower (T) from the operator.
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Patentkrav

1. Arbejdskgretgj, omfattende:

en platform (2), udstyret med et saede (3);

et roterende tarn (T), koblet til seedet (3) pa en roterbar made omkring en

hovedrotationsakse;

motororgan indrettet til at bestemme rotationen af tarnet (T) omkring

hovedaksen;

en detektor, indrettet til at detektere bevaegelsen af vinkelpositionen af

tarnet (T) mod en referencevinkelposition i forhold til hovedaksen og til at

udsende et tilsvarende naerhedssignal;

et styremodul, der er konfigureret til at modtage naerhedssignalet udsendt

af detektoren og til at styre drevet af motororganet som en funktion af det

modtagne naerhedssignal;

kendetegnet ved, at:
detektoren er indrettet til at detektere mindst en fagrste tilneermende
position, adskilt af en fgrste arbejdsvinkel i forhold til
referencevinkelpositionen, og mindst en anden tilnaermende
position, adskilt i forhold til referencevinkelpositionen af en anden
arbejdsvinkel, mindre end den farste arbejdsvinkel;
styremodulet er indrettet til at saenke rotationen frembragt af
motororganet ved modtagelse af naerhedssignalet ved den ferste
tilneermende position og til at standse rotationen frembragt af
motororganet ved modtagelse af naerhedssignalet ved den anden

tilneermende position.

2. Kgretgijet ifglge krav 1, hvor styremodulet er indrettet til uafhaengigt at
aktivere motororganet, efter en tilsvarende kommando, til positionering af

koblingsdelen (4) i referencevinkelpositionen.

3. Kgretgjet ifglge krav 1, hvor detektoren (5) omfatter mindst en

naerhedssensor, der er knyttet til tarnet (T) eller til seedet (3) eller til platformen

(2).
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4. Kgretgjet ifglge et hvilket som helst af kravene 1 til 3, hvor styremodulet er
indrettet til uafhaengigt at aktivere motororganet, efter en tilsvarende kommando,

til positionering af tdrnet (T) i referencevinkelpositionen.

5. Kgretgjet ifglge krav 4, hvor styremodulet er udstyret med en algoritme, som
efter modtagelse af en kommando fra operatgren, aktiverer motororganet til at

rotere koblingsdelen i referencevinkelpositionen ved hjaelp af sensoren.

6. Kgretgjet ifglge et hvilket som helst af kravene 1 til 5, omfattende en
automatisk l8seindretning udformet til at 1ase tarnet (T) i referencevinkel-

positionen.

7. Koretgiet ifglge krav 6, hvor I8seindretningen er udstyret med en aktuator
forbundet til styremodulet, og hvor aktuatoren styres af styremodulet til at antage
en arbejdskonfiguration, hvor den aktiverer I3seindretningen i en aktiv position, til
I&sning af tarnet (T) i referencevinkelpositionen, og en ikke-arbejdskonfiguration,
hvor den aktiverer Idseindretningen i en inaktiv position, for at friggre tarnet (T) i

forhold til rotationen omkring hovedaksen (X).



DK/EP 3838829 T3

DRAWINGS

Drawing
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Fig.2
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Fig.3
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