Vehicle for transporting cargo

The invention relates to a vehicle for transporting cargo, having a cargo holder that
is arranged on a chassis, wherein the cargo holder has a retaining element that
secures the cargo at the edge of the cargo holder, and wherein a vehicle control

system is provided.

In the case of transport systems, above all in the case of faster transport systems
(driverless transport vehicles or rail-guided systems), it is necessary to secure the
cargo so that it does not fall down during acceleration, braking and curve

maneuvers. In this regard, contradictory demands are made on load securing:

On the one hand, reliable load securing should be guaranteed toward all sides, and
on the other hand, load securing should be as simple as possible and thereby cost-
advantageous, and finally, load securing should be as compatible as possible with

simple weight transfer concepts and allow good accessibility to the cargo.

To solve these problems, vehicles are known that have a cargo holder having a low
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friction value and shape-fit load securing, which are formed by a metal sheet that
runs around the edge of the cargo holder, as a retaining element. Furthermore,
vehicles are known in which load securing takes place in that the support surface of
the cargo holder has a high friction value, which prevents unwanted slipping of the

cargo.

Fundamentally, movable lateral shape-fit load-securing elements can also be used,
which can be activated and deactivated, for example flaps that can be affixed
laterally and opened. However, such load-securing elements are complicated and

therefore not cost-advantageous.

From DE 10 2008 030 546 A1, an autonomous conveying vehicle is known, the
travel movements of which are adapted to the freight loaded onto it, so that slipping

or falling down is prevented.

It is the task of the invention to create a vehicle that allows reliable load securing

with the least possible effort and good accessibility to the cargo.

This task is accomplished, in the case of a vehicle of the type indicated initially,
according to the invention, in that the retaining element extends over only a partial
region of the circumference of the cargo holder, and is configured to rotate about a
vertical axis, wherein the vehicle control system is set up in such a manner that it

orients the retaining element, in each instance, on the basis of a current or expected
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acceleration or deceleration of the chassis, relative to the current direction of travel,
about the vertical axis, so that the retaining element is situated at least on the side
of the cargo holder toward which the cargo moves after overcoming the adhesion
friction between the surface of the cargo holder and the contact surface of the
cargo. In this regard, the retaining element can also be an integral component of
the cargo holder, which is then configured in one piece. This holder is then
configured in a cup shape, for example, wherein the formed-on retaining element

extends only over a partial region of the circumference of the cargo holder.

Load securing is thereby achieved with shape fit, by means of a retaining element
that extends only over a partial region of the circumference of the cargo holder, for
example is arranged only on one side of the cargo holder. In this regard, the
retaining element is positioned by the vehicle control system, by means of rotation
about the vertical axis, in such a manner that it is always situated on the side
toward which the cargo is moving on the basis of an acceleration or deceleration.
The vehicle control system thereby actively controls the orientation of the retaining
element; for example, the retaining element is situated at the rear, viewed in the
direction of travel, in the case of an expected strong positive acceleration, at the
front in the case of expected strong braking, and laterally on the outside in the
direction of centrifugal force in the case of rapid travel through a curve. In this
regard, the retaining element can be rotated about the vertical axis in different

ways.
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According to a first preferred embodiment, it is provided that the cargo holder can
be rotated about the vertical axis relative to the chassis. In this regard, the
retaining element is firmly connected with the cargo holder, and the cargo holder,
with the retaining element, is positioned by the vehicle control system in such a

manner that the retaining element is situated in the correct location.

In a second preferred embodiment, it is provided that the chassis is an omni-
directional chassis. In this embodiment, the chassis itself is controlled by the vehicle
control system, putting it into the corresponding position of rotation, in such a
manner that the retaining element is situated in the correct position without itself

being rotated relative to the chassis.

Alternatively, it is fundamentally also possible that the retaining element is arranged
so as to rotate relative to the cargo holder. Combinations of the embodiments

described above are also possible.

In a further advantageous embodiment, it is provided that the vehicle control
system determines the acceleration or deceleration that is expected, in each
instance, from a route that is known to the vehicle control system. In the case of a
preferably driverless vehicle, then either the route or only the travel destination is
input into the vehicle control system, and from this the vehicle control system
determines the route on its own. Based on this route and the accelerations or

decelerations that are known from it, a corresponding orientation of the retaining
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element by means of the vehicle control system is then continuously possible.

In addition or alternatively, it is provided that the vehicle control system is
connected with an acceleration sensor placed on the vehicle, and controls the
orientation of the retaining element on the basis of the current acceleration or

deceleration, in each instance, as detected by the acceleration sensor.

In a further advantageous embodiment, it is provided that the retaining element is
configured so that it can be lowered at least to the level of the surface of the cargo
holder, which allows good accessibility of the cargo holder for removal of the cargo or

for placing cargo on the cargo holder.

In this regard, the retaining element can be articulated onto the cargo holder or, if

applicable, also onto the chassis (if it is omni-directional), so as to pivot or,

alternatively, so as to be moved vertically.

The retaining element can have fundamentally any desired shape, with adaptation

to the cargo holder; preferably it is configured so as to be C-shaped or rib-shaped in

cross-section.

Finally, the retaining element can also be configured in multiple parts.

The invention is explained in greater detail below, as an example, using the
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drawing. This drawing shows, in a perspective representation, in each instance, in

Fig. 1 a schematic representation of a vehicle according to the invention, in

Fig.
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Fig.

accordance with a first embodiment,

a schematic representation of a vehicle in accordance with a second

embodiment,

a schematic representation of a vehicle in accordance with a third

embodiment,

an exploded representation of the vehicle according to Fig. 3,

the vehicle according to Fig. 1, with the retaining element in the load-

securing position,

the vehicle according to Fig. 5, with the retaining element lowered by means

of pivoting,

the vehicle according to Fig. 5, with a modified retaining element in the

load-securing position,

the vehicle according to Fig. 7, with the retaining element moved vertically



downward,

Fig. 9 the vehicle according to Fig. 3 during acceleration,

Fig. 10 the vehicle according to Fig. 9 in normal travel,

Fig. 11 the vehicle according to Fig. 10 during travel along a curve, and

Fig. 12 the vehicle according to Fig. 11 after termination of the travel along a curve.

A preferably driverless vehicle for transport of cargo 1 is indicated, in general, with
2 in the figures. The vehicle 2 has a planar cargo holder 3, on which the cargo 1 is
placed for transport. The cargo holder 3 consists of metal or plastic, for example; its
surface is flat and not provided with an additional friction-increasing coating or the
like, so as to take on or give up the cargo 1 in a simple manner, preferably from the
side by means of shifting it. The vehicle 2 furthermore has a chassis, indicated in

general with 4, on the underside of which castors 5 or travel wheels are indicated.

In the case of the exemplary embodiments shown, the cargo holder 3 is not
arranged directly on the chassis 4, but rather an intermediate body 6 is arranged
between the top side of the chassis 4 and the underside of the cargo holder 3. This
intermediate body 6 is structured in such a manner that the cargo holder 3 is

configured so as to rotate about a vertical axis 7, relative to the chassis 4, by way of
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a pivot drive, not shown. For this purpose, either the intermediate body 6 can be
configured to rotate relative to the chassis 4, or the cargo holder 3 can be configured

to rotate relative to the intermediate body 6.

To secure the cargo 1 on the cargo holder 3, a retaining element 8 is provided,

which extends only over a partial region of the circumference of the cargo holder 3.

In the exemplary embodiment according to Fig. 1, the retaining element 8 is
configured with a rib shape in cross-section, and extends only on one side of the

cargo holder 3.

Alternatively, in accordance with Fig. 2, it can also be provided that the retaining
element also indicated with 8 is configured in C shape in cross-section, in other
words it is extended in arc shape, in the corner regions, relative to the retaining
element 8 in accordance with Fig. 1, and thereby extends into the adjacent side

walls of the cargo holder 3 in certain regions.

In the embodiment in accordance with Fig. 3 and 4, the retaining element 8 is also
configured in C shape in cross-section, but it has two lateral recesses 9. These
recesses 9 allow access to the cargo holder 3 even from the side on which the

retaining element 8 is situated.

Furthermore, the retaining element 8 can also be configured so that it can be
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lowered at least to the level of the surface 3a of the cargo holder 3. For this
purpose, in the embodiment in accordance with Fig. 5 and 6, the retaining element
8 is arranged on the cargo holder 3 so as to pivot; the pivot axis is indicated with
10. Alternatively, the retaining element 8 can also be articulated onto the
intermediate body 6 or onto the chassis 4, as long as the chassis 4 is omni-

directional.

From the travel position shown in Fig. 5, in which the retaining element 8 fulfills its
load-securing function, the retaining element 8 can be pivoted down into the
position shown in Fig. 6, to the level of the surface 3a of the cargo holder 3, thereby
making unhindered access to the cargo holder 3 and thereby to the cargo 1 possible

even from the side on which the retaining element 8 is situated.

Alternatively, according to the embodiment in accordance with Fig. 7 and 8, it can
be provided that the retaining element 8 is arranged on the cargo holder 3 so as to
be vertically displaceable. The retaining element 8 can then be vertically lowered out
of the cargo-securing position or travel position in accordance with Fig. 7, and is
then in the position shown in Fig. 8. Alternatively, the retaining element 8 can also
be arranged on the intermediate body 6 or on the chassis 4 so as to be vertically

displaceable, as long as the chassis 4 is omni-directional.

The vehicle 1 has a vehicle control system, not shown, as is usual for driverless,

self-driving vehicles. The vehicle control system is set up in such a manner that it
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orients the retaining element 8, on the basis of a current or expected acceleration or
deceleration of the chassis 4, in each instance, in such a manner, relative to the
current direction of travel, about the vertical axis 7, that the retaining element 8 is
situated at least on the side of the cargo holder 3 toward which the cargo 1 moves
after overcoming the adhesion friction between the surface 3a of the cargo holder 3
and the contact surface 1a of the cargo 1. For this purpose, the vehicle control
system controls the pivot drive, not shown, which can rotate the cargo holder 3

relative to the chassis 4 or the intermediate body 6 about the vertical axis 7.

Alternatively, it can also be provided that the chassis 4 is an omni-directional
chassis. In this case, the vehicle control system controls the travel wheels or castors
5 of the chassis 4 accordingly, so that the chassis 4 itself rotates about the vertical
axis 7, into the required position, with the result that the retaining element 8 is then
in the correct position without a relative rotation with regard to the chassis 4.
Fundamentally, it is also possible that only the retaining element 8 is configured so

that it can rotate relative to the cargo holder 3, about the vertical axis 7.

The correct positioning of the retaining element 8 as a function of the route can be
implemented in different ways. The vehicle control system can determine the
acceleration or deceleration that is expected, in each instance, from a route that is
known to the vehicle control system. In this regard, it is possible that only one
destination is input into the vehicle control system. Then the vehicle control system

itself determines the route and the accelerations or decelerations expected from it.
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Alternatively, the entire route can also be input into the vehicle control system or
stored in its memory. From this known route, the vehicle control system then
determines the accelerations or decelerations to be expected, in each instance, and
controls the retaining element 8 so as to bring it into the currently required

rotational position, in each instance.

In addition or alternatively, the vehicle control system can be connected with an
acceleration sensor arranged on the vehicle 1, which sensor is not shown. The
vehicle control system then controls the orientation of the retaining element 8 on
the basis of the current acceleration or deceleration, as detected by the acceleration

sensor, in each instance.

For further clarification, different travel states are shown in Fig. 9 to 12, wherein the
route of the vehicle 1 is shown by means of side posts 11, which are indicated. In
the travel position in accordance with Fig. 9, the vehicle 2 travels straight ahead and
accelerates. On the basis of this acceleration, the cargo 1 has the tendency to move
toward the rear on the cargo holder 3. For this reason, in this position the retaining
element 8 is arranged in such a manner that it is situated on the rear side of the

vehicle 1.

Fig. 10 shows a travel position without acceleration or deceleration, i.e. in normal

travel. In this position, the retaining element 8 is situated on the front side of the
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cargo holder 3, so that in the event of a sudden braking process or collision process,

the cargo 1 cannot fall down at the front.

Fig. 11 shows travel along a curve. During travel along a curve, the retaining
element 8 is situated on the outer curve side of the cargo holder 3, while during
travel along a curve, after overcoming the adhesion friction, the cargo 1 has the

tendency, on the basis of centrifugal force, to move radially outward.

Fig. 12 shows a travel situation in which travel along a curve has ended, and the
vehicle 1 is traveling normally straight ahead once again. In this position, the

retaining element 8 is situated at the front, once again.

Of course the invention is not restricted to the exemplary embodiments shown.
Further embodiments are possible without departing from the basic idea. The
retaining element 8 can also be an integral component of the cargo holder 3, which
is then configured in one piece. The holder is then configured in a cup shape, for
example, wherein the formed-on retaining element 8 extends only over a partial

region of the circumference of the cargo holder 3.
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Claims:

1. Vehicle for transporting cargo (1), having a cargo holder (3) that is arranged on a
chassis (4), wherein the cargo holder (3) has a retaining element (8) that secures
the cargo (1) at the edge of the cargo holder (3), and wherein a vehicle control
system is provided,

characterized in that

the retaining element (8) extends only over a partial region of the circumference of
the cargo holder (3) and is configured so as to rotate about a vertical axis (7),
wherein the vehicle control system is set up in such a manner that it orients the
retaining element (8), on the basis of a current or expected acceleration or
deceleration of the chassis (4), in each instance, relative to the current direction of
travel, about the vertical axis (7), in such a manner that the retaining element (8) is
situated at least on the side of the cargo holder (3) toward which the cargo (1)
moves after overcoming the adhesion friction between the surface (3a) of the cargo

holder (3) and the contact surface (1a) of the cargo (1).

2. Vehicle according to claim 1,
characterized in that
the cargo holder (3) can be rotated about the vertical axis (7), relative to the

chassis (4).

3. Vehicle according to claim 1 or 2,
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characterized in that

the chassis (4) is an omni-directional chassis.

4. Vehicle according to claim 1, 2 or 3,
characterized in that
the vehicle control system determines the acceleration or deceleration to be

expected, in each instance, from a route known to the vehicle control system.

5. Vehicle according to claim 1, 2, 3 or 4,

characterized in that

the vehicle control system is connected with an acceleration sensor arranged on the
vehicle (2), and controls the orientation of the retaining element (8) on the basis of
the current acceleration or deceleration, in each instance, as determined by the

acceleration sensor.

6. Vehicle according to one or more of claims 1 to 5,
characterized in that
the retaining element (8) is configured so that it can be lowered at least to the level

of the surface (3a) of the cargo holder (3).

7. Vehicle according to claim 6,
characterized in that

the retaining element (8) is articulated onto the cargo holder (3) or the chassis (4)
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so as to pivot.

8. Vehicle according to claim 6,
characterized in that
the retaining element (8) is arranged on the cargo holder (3) or the chassis (4) so

as to be vertically displaceable.

9. Vehicle according to one or more of claims 1 to 8,
characterized in that

the retaining element (8) is configured in C shape or rib shape in cross-section.

10. Vehicle according to one or more of claims 1 to 9,
characterized in that

the retaining element (8) is configured in multiple parts.



