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(57) Abstract: The present disclosure concerns a load carrying device (1) for the transport and balancing of loads placed on a vehicle
(100), fitted with two wheels (110, 120) and a saddle (G), to which it is reversibly fixed in a position rearward or forward with respect
to the saddle (G), the load carrying device (1) comprising a support structure (10) designed to support a load support element (20),
where the support element (20) is mounted mobile in relation to that support structure (10), and an actuator device (30) capable of
changing the position of the support element (20) in relation to the support structure (10) in a direction of traversal (S) orthogonal to
the forward direction (D) of the vehicle (100), and/or of rotating the load support element (20) in relation to the forward direction (D)
of the vehicle (100).
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LOAD CARRYING DEVICE FOR THE TRANSPORT AND BALANCING OF
LOADS PLACED ON A TWO-WHEELED VEHICLE

The present invention refers to a load carrying device for the transport of loads
placed on a two-wheeled vehicle such as, for example, a bicycle or a scooter, and in
particular to a load carrying device capable of automatically balancing the load
according to the dynamics of the vehicle.

In general, prior art load carriers that can be installed on two-wheeled vehicles are
made up of a number of bars, mechanically engaged with each other and with the
vehicle, so as to form the basis of support for the loads to be carried, which in turn are
secured to the carrier by the use of means of retention such as straps, elastics or ropes.

A different type of prior art load carrier, mainly used in two-wheeled motor
vehicles, consists of a trunk or rigid or flexible side bags with the aim of containing the
loads protected from the elements, also this type of load carrier being obviously fixed to
the vehicle.

In addition, bicycles can be equipped with a child seat secured to the frame of the
bicycle in a position forward of the bicycle saddle or in a position rearward of the
saddle.

All of the above types of carrier have a number of drawbacks, the most obvious of
which is that when the vehicle on which the carrier is mounted tilts to one side and/or
when the load on the carrier moves sideways. In these situations, in fact, two-wheeled
vehicles can become unbalanced, increasing the risk of a loss of balance and a
consequent fall for the rider of the vehicle.

Moreover, known load carriers do not allow the correct balancing of the weight of
the load even when it is firmly attached to the vehicle and the latter is in a stable vertical
position. For example, many of the loads carried are not uniform and, when placed on a
carrier, tend to unbalance the vehicle to the right or left of the direction of movement of
the vehicle. In other words, due to the uneven distribution of the weight of the load, the
centre of gravity of the vehicle may not be centred but displaced laterally to the centre
plane of the vehicle.

In this situation, in the absence of a load balancing device, the rider is forced to
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balance the asymmetry of the vehicle weights with part of his body in order to have an
overall balanced system along the direction of travel, and/or the rider is forced to tilt the
vehicle laterally in order to compensate for its lateral imbalance.

Systems for lateral displacement of the saddle of a two-, three- or four-wheeled
motor vehicle (i.e. motorcycle, tricycle, ATV) are already known to facilitate the
driving of the vehicle when cornering, examples of such systems being described in US
2015/061312, US 2012/126565, ES 2326764 and WO 2017/063008. However, these
prior art systems are complex and expensive systems that are integrated into the vehicle
structure and cannot be reversibly mounted as a common load carrier, moreover they act
only on the rider’s saddle but not on any load mounted on the vehicle in a rearward or
forward position with respect to the saddle.

The purpose of this invention is therefore to provide a load carrier that is free from
the drawbacks described above. This is achieved by means of a load carrier comprising
a support structure reversibly fixed to the vehicle, either in a rearward or forward
position with respect to the saddle, a support element capable of carrying the load and
mounted movable in relation to the support structure, an actuator device capable of
changing the position of the support element in relation to the support structure, motion
sensors capable of detecting the dynamics of the vehicle and a control unit capable of
driving the actuator device on the basis of data received from the motion sensors.
Further advantageous features of the device in question are specified in the dependent
claims.

A first fundamental advantage of the load carrier according to the present
invention is to realize a continuous and real-time redistribution of the weight of the load
in order to facilitate the user in driving the vehicle and reduce the risk of loss of balance
and, consequently, of falls. For example, the load carrier can carry a child seat and
allow the vehicle to be balanced according to the movements of the child, compensating
for these movements of the child by translating and/or rotating the seat in relation to the
direction of travel of the vehicle.

A second significant advantage of this load carrier is that it is made with compact
and lightweight components that allow it to be applied on any type of two-wheeled

vehicle, also as an accessory that can be applied or removed as needed.
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Further advantages and characteristics of the load carrier according to the present
invention will be evident to those skilled in the art from the following detailed and non-
limiting description of two embodiments thereof with reference to the annexed drawings
in which:

- Figure 1 represents a side view of a first embodiment of a load carrying device
according to the present invention mounted on a bicycle;

- Figure 2 represents a front perspective view of the load carrying device of Fig.1;

- Figure 3 shows a side view of the load carrying device of Fig.1;

- Figure 4 shows a front view of the load carrying device of Fig.1;

- Figure 5 shows a view similar to the previous one of the load carrying device
with the support element in a position translated laterally to the maximum travel,

- Figure 6 shows a partial rear perspective view of a second embodiment of a load
carrying device according to the present invention; and

- Figure 7 shows a partial rear view of the load carrying device of Fig.6 carrying a
child seat.

With reference to figures 1 to 5, there is seen that a load carrying device 1
according to the present invention comprises a support structure 10 on which a support
element 20 is mounted in a mobile way, capable of carrying a load and of being moved
with respect to said support structure 10 by means of an actuator device 30, typically an
electric motor.

In other words, the support structure 10 is a support frame for the elements that
make up the load carrying device 1 and typically includes cylindrical or plate-like
elements, preferably made of metal. The support structure 10 is also suitable for
attaching the load carrying device 1 to a frame 130 of a vehicle 100 equipped with two
wheels 110, 120 aligned along a forward direction D of the vehicle 100 (for example, a
bicycle or a scooter).

In the case of a bicycle, as shown in Fig.1, the load carrying device 1 can for
example be connected to the vertical seat tube of the frame, which supports the saddle
of the bicycle, by means of a fixing element 50 so as to mount the load carrier 1 in a
rearward position with respect to the saddle G on which the rider sits. Note that other

types of fixing are possible depending on the position of the load carrier 1 and/or the
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shape of the frame 130 of vehicle 100. For example, if the latter is already equipped
with a rear luggage carrier, the support structure 10 could be fixed directly to that
carrier, or if the load carrier 1 is positioned forward of saddle G it could be fixed to the
top tube connecting the seat tube at the rear to the head tube.

As mentioned above, the load carrying device 1 according to the present invention
includes a support element 20 for supporting loads such as, for example, panniers, bags,
parcels, boxes, crates, pet carriers, child seats or other.

According to a first embodiment of the present invention, shown in particular in
figures 2 to 5, the support element 20 comprises a pair of cylindrical elements,
specifically a first cylindrical element 21 and a second cylindrical element 22 joined by
a connecting element 23. Preferably, in use, these first and second cylindrical elements
21, 22 are arranged parallel to the surface on which the vehicle 100 moves and
perpendicular to the direction of travel D of the vehicle. Support element 20 may also
include a plate element (not shown in the figures) which is capable of connecting said
first and second cylindrical elements 21, 22 in such a way as to form a supporting plane
placed, in use, parallel to the surface on which the vehicle 100 moves.

The support element 20 is mounted movable in relation to the support structure 10
in such a way that their relative position can change and therefore, the support structure
10 being fixed to vehicle 100, the position of the support element 20 in relation to said
vehicle 100 can change. More specifically, the support element 20 can translate along a
direction of movement S perpendicular to the direction of travel D of the vehicle and
parallel to the surface on which the vehicle 100 moves (Fig.4).

In detail, the support element 20 comprises, according to this embodiment, a pair
of cylindrical shafts 24 fixed to the connecting element 23 in parallel with cylindrical
elements 21 and 22. These shafts 24 slide through corresponding guide elements 11,
integral with the support structure 10, including a through-hole with an axis parallel to
the above mentioned direction of movement S, so that the load carrying element 20
slides in the direction S. In particular, Fig.5 shows a rear view of a load carrying device
1 in which the load carrying element 20 is translated laterally with respect to the support

structure 10 up to the maximum of its travel.
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The support element 20 moves under the action of an actuator device 30, typically
an electric motor, fixed to the support structure 10 and connected to the support element
20 through motion transmission means. In this case, the load carrying device 1 further
includes a source of energy, such as a battery, to power the electric motor.

In the case of the first embodiment described above and represented in figures 2 to
5, the actuator device 30 comprises an electric motor, a system of pulleys, a belt
tensioner and a belt 31 as a means of transmitting motion. Other types of connections
known to the person skilled in the art to connect the actuator device 30 to the support
element 20 are obviously possible.

An algorithm, stored in a control unit 40, controls the motor actuation on the basis
of data coming from sensor means 60 including an inertial platform suitable to detect
accelerations and rotations (with accelerometers, gyroscopes, etc.), a vehicle speed
sensor, load cells to detect the weight distribution of the load on the support element 20
and a motor position sensor.

In other words, the actuator device 30 is controlled by a control unit 40, such as an
electronic control unit, which operates on the basis of the detection of the status of the
vehicle/load system. The control unit 40 can, for example, implement a system of
prediction of an unbalanced load or a fall of the user that allows an early identification
of the aforementioned event and a reliable prediction thereof by means of sensors 60
and a processing unit of the signals produced by said sensors. In this context, the control
unit 40 controls the activation of the actuator device 30 so that the latter moves the load
carrying element 20 with respect to the support structure 10 in order to rebalance the
vehicle/load system following an imbalance of the latter.

The sensor means 60 can be integrated into the load carrying device 1, typically
on the support structure 10, and/or placed outside the load carrying device 1 on vehicle
100, preferably on frame 130.

In the second embodiment illustrated in figures 6 and 7, the support element 20’ is
mounted mobile with respect to the support structure 10’ so that it can rotate around an
axis of rotation A parallel to the direction of travel D of vehicle 100, as indicated by

arrow R in figure 7. According to this embodiment, the support structure 10” is a
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cylindrical body with an axis coinciding with said axis of rotation A and containing the
actuator device, the control unit and the sensors (not shown).

The support element 20’ comprises a tubular body 25, concentric with respect to
the cylindrical body of the support structure 10’ and arranged externally thereto so that
it can rotate around axis A. A plate 26 is integral with said tubular body 25 and is
suitable for fixing the load, in the example shown a child seat B.

The actuator is preferably an electric motor in which the drive shaft is arranged
along the rotation axis A and is connected to the support element 20°, for example by
means of an arm that extends radially from the drive shaft and engages said support
element 20°, or a toothed wheel fixed to the drive shaft and engaged with a
corresponding crown gear inside the tubular body 25.

According to one aspect of the present invention, the two above-described
movements of the support element with respect to the support structure, i.e. the
movement in the direction S and the rotation around the rotation axis A, can be
envisaged in combination in a third embodiment of the load carrying device 1.

The present invention also concerns a method of balancing loads placed on a two-
wheeled 100 vehicle capable of moving in one direction of travel D. This method
includes in particular a phase of mounting of a load carrying device 1 as described
above and a phase of modification of the position of the support element 20, 20° with
respect to the support structure 10, 10’ by means of the actuator device 30. This change
in the position of the support element 20, 20” includes a translation in a direction of
displacement S perpendicular to the direction of travel D of vehicle 100 and/or a
rotation about an axis A parallel to said direction D.

It is clear that above-described and illustrated embodiments of the load carrying
device according to the invention are only examples susceptible to numerous variations.
In particular, the exact shape and arrangement of the elements that make it up may vary
somewhat depending on specific construction requirements as long as the general
structure described above is maintained. Furthermore, it is obvious that even if the
actuator device 30 is generally of the electric type, it could be of any type suitable for

the purpose (hydraulic, pneumatic, magnetic, etc.), and that the means of transmission
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of motion between said actuator device 30 and the support element 20, 20’ will be

adapted accordingly.
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CLAIMS

1.  Load carrying device (1) for a vehicle (100) with two wheels (110, 120)
suitable to move in a forward direction (D) and centrally provided with a saddle (G) for a
rider, said load carrying device (1) comprising elements (50) for its reversible securing to
said vehicle (100), in a rearward or forward position with respect to said saddle (G), and a
support structure (10; 10’) capable of carrying a load, characterized in that it further
includes a support element (20; 20”) capable of carrying said load and mounted mobile on
said support structure (10; 10’), an actuator device (30) capable of modifying the position
of said support element (20; 20°) with respect to the support structure (10; 10°) by
translation in a direction of traversal (S) substantially orthogonal to said forward direction
(D) and/or rotation about an axis (A) substantially parallel to the forward direction (D),
sensor means (60) capable of detecting the dynamics of the vehicle (100) and the load
weight distribution, as well as a control unit (40) operatively connected to said sensor
means (60) and to said actuator device (30) and capable of driving the latter on the basis
of data received from the sensor means (60).

2. Load carrying device (1) according to claim 1, characterized in that the sensor
means (60) include one or more of accelerometers, gyroscopes, vehicle (100) speed
sensors, load cells, actuator device (30) position sensors.

3. Load carrying device (1) according to claim 1 or 2, characterized in that the
load support element (20) is mounted mobile on one or more guide elements (11) of
said support structure (10).

4. Load carrying device (1) according to claim 3, characterized in that each
guide element (11) includes a through hole having an axis orthogonal to the forward
direction (D) and suitable to receive a cylindrical shaft (24) of the load support element
(20), said cylindrical shaft (24) being capable of translating in said through hole of the
guide element (11).

5. Load carrying device (1) according to claim 4, characterized in that the
actuator device (30) includes an electric motor, a pulley arrangement, a belt tensioner
and a belt (31) as means of transmission of the motion to the support element (20).

6. Load carrying device (1) according to claim 1 or 2, characterized in that the
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support structure (10’) is a cylindrical body with an axis coinciding with the axis of
rotation (A) and containing the actuator device, the control unit and the sensor means,
while the support element (20°) includes a tubular body (25) mounted concentric with
respect to said cylindrical body of the support structure (10’) and arranged externally
thereto such that it can rotate around the axis of rotation (A), a plate (26) suitable for
securing the load being integral with said tubular body (25).

7. Vehicle (100) comprising a pair of wheels (110, 120), a frame (130) capable
of supporting said pair of wheels (110, 120) and a saddle (G) for a rider, as well as a
load carrying device (1) according to any of the preceding claims secured on said frame
(130) in a rearward or forward position with respect to said saddle (G).

8. Method for transporting and balancing loads placed on a vehicle (100) with
two wheels (110, 120) suitable to move in a forward direction (D) and centrally
provided with a saddle (G) for a rider, characterized in that it includes the steps of:

a) mounting on said vehicle (100), in a rearward or forward position with respect to
said saddle (G), a load carrying device (1) according to any of claims 1 to 6;

b)  modifying the position of the support element (20; 20’) with respect to the support
structure (10; 10°) by translation in a direction of traversal (S) substantially orthogonal
to the forward direction (D) and/or rotation about an axis (A) substantially parallel to
the forward direction (D), by actuating the actuator device (30) through the control unit

(40) on the basis of data received from the sensor means (60).
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