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Container device for a motor vehicle, motor vehicle with a container device
and method for operating a container device

DESCRIPTION:

The invention relates to a container device for a motor vehicle, the container

device comprising a container housing for delimiting a cargo space and a
lifting device for moving cargo between the surroundings of the container
device and the cargo space. Furthermore the invention relates to a motor
vehicle with such a container device as well as to a method for operating a
container device. ‘ '

Container devices are well known from the prior art, whereat various kinds of
such container devices, such as e.g. roof boxes are used e.g. in the automo-
tive sector. EP 1 551 668 B1 discloses a roof box arrangement for mounting
on a vehicle. The roof box arrangement has a container comprising an under

~ part and an upper part in conjunction with which the roof box arrangement

has at least one open position for loading and unloading and one closed po- .
sition for the storage of objects. The roof box arrangement comprises a hoist-

ing device capable of being positioned internally within the container. The

hoisting device comprises a holder intended for engagement with an object.

The hoisting device is mounted in such a way as to be capable of being

caused. to pivot to either longitudinal side relative to the container. When the

roof box arrangement is in the open position and the hoisting arrangement is

in an outwardly pivoted position, the holder is capable of being lowered and

raised, whereby the lowering and hoisting of the object to either longitudinal

side of the roof box arrangement is permitted.

Document US 5803699 discloses an apparatus and a method for loading a
container onto a trailer for transport by a vehicle and for unloading the con-
tainer from the trailer. The trailer includes a frame mounted on to rear axies,
a lift device and front and rear securing pads. An adjustable and removable
spider is connected to the lift device and connects to the front end of the con-
tainer to allow the lift device to move the container onto the trailer. To load
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the container, the spider is adjusted to the correct height by adjusting the
length of the side members. ‘

It is the object of the present invention to provide a container device for a
motor vehicle and a method for operating a container device, which allow for
improved loading and unloading cargo.

This object is solved by a container device for a motor vehicle as well as by a
method for operating a container device for a motor vehicle having the fea-

“tures of the independent claims as well as by a motor vehicle with a con-
- tainer device. Advantageous embodiments of the invention are specified in

the dependent claims.

The container device for a motor vehicle comprises a container housing for
delimiting a cargo space and a lifting device for moving a cargo between the
surroundings of the container device and the cargo space.

According to the invention, the lifting device comprises at least two lifting
arms between which the cargo is clampable for moving the cargo between
the surroundings and the cargo space.

The at least two lifting arms may be arranged in a distance between each
other and may be mounted on the container housing. By clamping the cargo
between the two lifting arms, even unhandy cargo, which has a big size can

 be picked securely and moved between the surroundings and the cargo

space without the need for additionally securing the cargo during its move-
ment e.g. by means of clamping means or lifting hooks. Thus, in contrast to
e.g. a gripper with a single lifting arm, the lifting device with at least two lifting
arms for clamping the cargo allows for improved loading and unloading the

cargo.

An advantageous embodiment of the invention provides that at least one of
the lifting arms comprises a first arm member at least a second arm member
which is pivotably connected with the first arm member. In other words, at
least one of the lifting arms is designed as a multi-part lifting arm. This is of
advantage, because a multi-part lifting arm provides for more degrees of

freedom related to the movability in dependency on the number of single

parts of the respective lifting arm.
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An advantageous embodiment of the invention provides that at least one of

" the arm members is telescopable. This allows for picking up cargo even if the

cargo is situated in a greater distance to the container device.

In a further advantageous development of the invention, the second arm
member is pivotable into a stowed position, in which the arm members are
parallel with each other and in which the second arm member is situated in
an opening of the first arm member. In the stowed position the second arm
member is inserted into the opening of the first arm member and thus the
second arm member is nested within the first arm member. In the stowed
position, the arm members are arranged in an especially space saving man- |
ner.

According to a further advantageous embodiment of the invention, it is pro-
vided that at least one of the lifting arms is pivotably mounted at a sill of the .
container housing, the sill delimiting a boundary between the cargo space
and the surroundings. Mounting the lifting arm at the sill of the container
housing has several advantages. One advantage is, that the lifting arm is .
then mounted at the edge of the container housing and thus the container
housing hardly encumbers the movement of the lifting arm. Another advan-
tage is that the lifting arm can also be mounted translatory,movable along the
sill and thus by means of the lifting arms cargo, which is situated on different:
sides of the container housing can be easily lifted.

According to a further advantageous embodiment of the invention, it is. pro-
vided that the lifting device comprises at least one flexible supporting ele-
ment, which is connected with both lifting arms. The flexible supporting ele- -
ment can be designed e.g. as a rubber band which may be used for keeping
the cargo within the cargo space. In other words, by means of the flexible
supporting element, the cargo can be kept in position within the cargo space
by means of the lifting arms of the lifting device.

A further advantageous embodiment of the invention provides that the con-
tainer device comprises at least one camera for observing the surroundings

- of the container device and/or for observing the cargo space. By means of

the camera an operating personnel of the container device can easily check,
weather there is still cargo within the cargo space, wherein it is clear, that the
container device comprises means for displaying the pictures taken by the
camera.
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The motor vehicle according to the invention includes a container device ac-

cording to the invention or an advantageous embodiment of the container
device according to the invention. ‘

In the method according to the invention for operating a container device, the
container device comprises a container housing for delimiting a cargo space
of a container device and the container device comprises a lifting device
which is used for moving cargo between the surroundings of the container
device and the cargo space. At least one lifting arm of the lifting device is
operated by means of a remote control device, and another lifting arm of the
lifting device is adjusted automatically in dependency on the operation of the
at least one lifting arm, and cargo is clamped between the lifting arms for
moving the cargo between the surroundings and the cargo space. This al-
lows for an especially ergonomic movement of the cargo between the sur-
roundings of the container device and the cargo space and thus unburdens
the operating personnel of the container device. Advantageous develop-
ments of the container device according to the invention are to be considered
as advantageous developments of the method according to the invention and
vice versa.

Further advantages, features and details of the invention are apparent from
the following description of a preferred embodiment as well as based on the
drawing. The features and feature combinations mentioned above in the de-
scription as well as the features and feature combinations mentioned below
in the description of figures and/or shown in the figures alone are usable not
only in the respective specified combination, but also in other comblnatlons
or alone without departlng from the scope of the invention.

The drawings show in:

Fig. 1a - a side view on an embodiment of a container device ac-
cording to the invention, wherein the container device is
mounted on a roof of a motor vehicle;

Fig. 1b a top view on the container device shown in fig. 1a;

Fig. 2a a side view on an embodiment of the container device,
wherein the container device comprises flexible support-
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Fig. 2b
Fig. 3a to fig 3d
Fig. 4

Fig. 5

Fig. 6a

Fig. 6b
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ing elements for keeping cargo, which is deposited in a
cargo space of a container housing of the container de-
vice in position; '

a top view on the embodiment of the container device
shown in fig. 2a;

a side view on a first lifting arm of the container device,
wherein the first lifting arm is shown in different positions;

a front view of the first lifting arm, wherein different arm
members of the first lifting arm are in a stowed position;

another side view on the container device, wherein cargo
is clamped between the first lifting arm and a second lift-
ing arm of a lifting device of the container device and
wherein the movement of the lifting arms is steered by
means of a remote control device; ‘

another side view on the container device, wherein the
lifting device is in a covering position in which the lifting
device prevents cargo from falling out of the cargo space
of the container housing; and in |

another side view on the container device, wherein the
first Iift_ing arm of the lifting device is equipped with a
camera.

In the figures the same elements or elements having the same functions are
designated with the same reference signs.

Fig. 1a shows a container device 10, which is mounted on a roof top of a mo-
tor vehicle 12. The container device 10 comprises a container housing 14
which delimits a cargo space 16. The cargo space 16 can be used in order to
stow cargo 46a, 46b. The container device 10 also comprises a lifting device
20 for moving the cargo 46a, 46b between the surroundings 18 of the con-
tainer device 10 and the cargo space 16. In fig. 1a, the lifting device 20 com-
prises two lifting arms 22a, 22b between which the cargo 46a, 46b is
clampable for moving the cargo 46a, 46b between the surroundings 18 and
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the cargo space 16. The first lifting arm 22a and the second lifting arm 22b
can be mounted on different mounting positions 21, which are shown in fig.
1b, as well as further lifting arms such as a third lifting arm 22c and a fourth
lifting arm 22d. The third lifting arm 22c and the fourth lifting arm 22d are not
shown in fig. 1a and fig. 1b but e.g. in fig. 2a and fig. 2b. Altogether, eight
different lifting arms, which are identical in construction, can be mounted on
the container housing 14 at the different mounting positions 21. The lifting
arms 22a, 22b each comprise a first arm member 24a, a second arm mem-
ber 24b and a third arm member 24c. In other words, the liting arms 22a,
22b are each designed as a multi-part lifting arm. The arm members 24a,
24b, 24c are pivotably connected with each other. This allows for an espe-
cially high movability of the lifting arms 22a, 22b. The movability of the lifting
arms 22a, 22b is further increased due to the fact that at least one of the arm
members 24a, 24b, 24c is telescopable. It is clear, that the movability of the
lifting arms 22a, 22b can be further increased by increasing the number of
the arm members 24a, 24b, 24c. The lifting arms 22a, 22b are pivotably
mounted at a sill 36 of the container housihg 14. The sill 36 delimits a
boundary 38 between the cargo space 16 and the surroundings 18.

Fig. 2a and fig. 2b show, that the lifting device 20 may also comprise at least
one flexible supporting element 40, which is e.g. designed as a rubber band.
By means of the flexible supporting element 40 the lifting arms 22a, 22b may
be connected with each other in order to provide a flexible load securing
when moving the cargo 46a, 46b, which is clampable between the two lifting
arms 22a, 22b. In fig. 2a and fig. 2b, one can see that the lifting device 20
comprises a plurality of flexible supporting elements 40, by means of which
the different lifting arms 22a, 22b, 22c, 22d are netlike connected with each
other.

Fig. 3a to fig. 3d show the movability of the first lifting arm 22a with its three

. arm members 24a, 24b, 24c.

Fig. 4 shows, that the second arm member 24b and the third arm member
24c are both pivotable into a stowed position 32, in which the arm members
24a, 24b, 24c are parallel with each other and in which the second arm
member 24b and the third arm member 24c are both situated in an opening
34 of the first arm member 24a. In other words, when looking at the lifting
arm 22a according to a viewing direction V, one can only see the first arm
member 24a, if the arm members 24a, 24b, 24c are in the stowed position
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32, since in the stowed position 32 the first arm member 24a covers the sec-

ond arm member 24b and the third arm member 24c from the view according
to the viewing direction V. Fig. 4 also shows, that the first lifting arm 22a (and
the other lifting arms 22b, 22c, 22d) is (are) pivotably and translatory mov-

‘able connected to the sill 36 of the container housing 14 by means of a sup-

port 48. The support 48 allows for a rotary motion of the first lifting arm 22a
according to different pivoting directions 50a, 50b. Furthermore, the support
48 allows for a translatory movement 56 of the first lifting arm 22a along the
sill 36 of the container housing 14. In order to move the first lifting arm 22a
according to the pivoting directions 50a, 50b and according to the translatory
movement ‘56, the lifting arm 22a comprises at least one actuator 58, which
may be steered by means of a remote control device 44, which is shown in
fig. 5.

Fig. 5 shows, that the container device 10 comprises a control unit 45 for
communicating with the remote control device 44. The control unit 45 adjusts
the actuator 58 of each of the lifting arms 22a, 22b, 22c, 22d according to
respective signals received from the remote control device 44. In order to
move the cargo 46a, 46b from the container housing 14 into the surrounding
18 or vice versa e.g. the lifting arm 22a of the lifting device 20 is operated by
means of the remote control device 44. The remote control device 44 can be
designed e.g. as a mobile phone, wherein an app (application software) of
the mobile phone can be used to operate the first lifting arm 22a. The second
lifting arm 22b can be adjusted automatically by means of the control unit 45
in dependency on the operation of the first lifting arm 22a. This means, that

~the first lifting arm 22a may be directly steered by means of operating per-

sonnel via the remote control device 44 and the movement of the second
lifting arm 22b is adapted to the manually steered movement of the first lifting
arm 22a. Alternatively, the lifting arms 22a, 22b, 22c¢, 22d can also be auto-
matically operated, wherein the operating personal uses the remote control
device 44 to transmit signal corresponding to an order of unloading or load-
ing the cargo 46a, 46b automatically. As a consequence the cargo 46a is
clamped between the first lifting arm 22a and the second lifting arm 22b and
the cargo 46b is clamped between the third lifting arm 22c and the fourth lift-
ing arm 22d, as it is shown in fig. 5. The container device 10 then'automati-
cally loads or unloads the cargo 46a, 46b, by using the lifting arms 22a, 22b,
22c¢, 22d.
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Fig. 6a shows, that the lifting device 20 is also moveable into a covering posi-

tion 60, in which the lifting arms 22a, 22b, 22c, 22d at least partially cover the

cargo 46a, 46b and thus prevent the cargo 46a, 46b from falling out of the
container housing 14 or the cargo space 16, respectively. In the covering
position 60, the third arm members of the lifting arms 22a, 22b, 22¢, 22d are
in contact with each other. In other words, in the covering position 60, the
free ends of the liting arms 22a, 22b, 22c, 22d are in contact with each
other. "

Fig. 6b shows, that each of the lifting arms 22a, 22b, 22¢, 22d can comprise
a clamping pad 62, which is arranged at each free end of the respective third
arm member 24c. Furthermore,'at the free end of the respective arm member
24c, each of the lifting arms 22a, 22b, 22c, 22d can comprise a sensor 64 by
means of which a clamping force for clamping the cargo 46a, 46b can be
determined and adjusted e.g. by means of the respective actuator 58 of each
of the lifting arms 22a, 22b, 22c, 22d. Fig. 6b also shows, that the container
device 10 comprises at least one camera 42 for observing the surroundings
18 of the container device 10 and additionally or alternatively for observing
the cargo space 16. In the embodiment shown in fig. 6b, the camera 42 is
mounted on the second arm member 24b of the first lifting arm 22a. It is
clear, that the camera 42 or a plurality of cameras 42 can be mounted on
different positions on the container device 10.

By means of the container device 10, an especially safe mechanic fixing de-
vice is provided in order to fix luggage, such as the cargo 46a, 46b. Since the
lifting device 20 may be moved into the covering position 60, a fast fixing sys-
tem is provided which is not only usable for loading or unloading the cargo
46a, 46b but also for securing the cargo 46a, 46b in the container housing
14. The container housing 14 can e.g. be designed as a roof top box with
e.g. eight different lifting arms, although only four lifting arms 22a, 22b, 22c,
22d are used in the described embodiment. The lifting arms 22a, 22b, 22c,
22d and their gears (arm members 24a, 24b, 24c) can be moved and fixed
by e.g. an electro -hydraulic pressure system inside the roof top box, wherein
this electric hydraulic pressure system is illustrated by means of the respec-
tive actuators 58.
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CLAIMS:

Container device (10) for a motor vehicle (12), the container device (10)

- comprising

— a container housing (14) for delimiting a cargo space (16) and.
— a lifting device (20) for moving cargo (46a, 46b) between the sur-
roundings (18) of the container device (10) and the cargo space
(16),
characterized by
the lifting device (20) comprising at least two lifting arms (22a, 22b) be-
tween which the cargo (46a, 46b) is clampable for moving the cargo
(46a, 46b) between the surroundings (18) and the cargo space (16).

Container device (10) according to claim 1,

characterized by

at least one of the lifting arms (22a, 22b) compfising a first arm member
(24a) and at least a second arm member (24b) which is pivotably con-
nected with the first arm member (24a). |

Container device (10) according to claim 2,
characterized by '

‘at least one of the arm members (24a, 24b) being telescopable.

Container device (10) according to claim 2 or 3,

characterized by

the second arm member (24b) being pivotable into a stowed position
(32), in which the arm members (24a, 24b) are parallel with each other
and in which the second arm member (24b) is S|tuated in an opening (34)
of the first arm member (24a).

Container device (10) according to any one of the preceding claims,
characterized by '

at least one of the lifting arms (22a, 22b) being pivotably mounted at a sill

(36) of the container housing (14), the sill (36) delimiting a boundary (38)
between the cargo space (16) and the surroundings (18).

Container device (10) according to any one of the preceding claims,
characterized by
the lifting device (20) comprising at least one erX|bIe supporting element
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(40), which is connected with both lifting arms (22a, 22b).

Container device (10) according to any one of the preceding claims,
characterized by _ |

the container device (10) comprising at least one camera (42) for observ-
ing the surroundings (18) of the container device (10) and/or for observ-
ing the cargo space (16).

Motor vehicle (12) with a container device (10) according to any one of _

claims 1to 7.

.

Method for operating a container device (10), the container device (10)
comprising a container housing (14) for delimiting a cargo space (16) of
the container device (10) and the container device (10) comprising a lift-
ing device (20) which is used for moving cargo (46a, 46b) between the
surroundings (18) of the container device (10) and the cargo space (16),
characterized by the steps of

— operating at least one lifting arm (22a) of the lifting device (20) by
means of a remote control device (44),

— adjusting another lifting arm (22b) of the lifting device (20) auto-
matically in dependency on the operation of the at least one lifting
arm (22a), and

— . clamping cargo (46a, 46b) between the lifting arms (22a, 22b) for
moving the cargo (46a, 46b) between the surroundings (18) and
the cargo space (16).
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