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Transport vehicle for containers

The invention relates to a transport vehicle for containers, having a first set-down
surface on which a container can be set down, and having two mutually opposing
guide surfaces which extend towards one another in the direction of the first set-down
surface in order to guide a container during set-down on the transport vehicle in the
direction of the first set-down surface, wherein the first set-down surface is disposed

between the guide surfaces.

Typical areas of application of such transport vehicles are loading and unloading
plants for containers and in this connection in particular the transport of containers
within container terminals in sea ports or inland ports and in container terminals for

combined traffic between road and rail.

In this context, containers are understood to be ISO containers in the sense of large-
capacity or sea freight containers with standardised pick-up points or corner fittings for
load picking-up means which are used in the international transportation of goods.
The most widely used are ISO containers with a standard width of 8 feet or 2438 mm
and a length of 20, 40 or 45 feet.

Furthermore, containers also designated as pallet-wide or wide-body containers
should also be included, having a width of more than 2438 mm, in particular of about
2500 to 2550 mm but otherwise having the stated lengths and standardised corner

fittings of ISO containers.

A corresponding transport vehicle is arranged for a payload of at least 20 t and is
accordingly designed as a heavy-duty transport vehicle. Said containers can weigh up
to 45 t in the loaded condition. A transport vehicle which travels empty or transports
an empty container should also be understood in this way provided that this vehicle

can transport a payload of at least 20 t.

Such transport vehicles usually comprise wheels with tyres, e.g. air-filled rubber tyres,
and are also floor-bound but not rail-bound and can therefore travel freely.
Accordingly, the transport vehicles in the present case are to be distinguished from
rail vehicles and in particular railway wagons. Furthermore, the transport vehicles can
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be operated manually via an accompanying driver in the driver's cabin, in a semi-
automated manner or - in the case of so-called automated guided vehicles (AGVs)
which do not have to have a driver's cabin - in a fully automated manner and therefore
in a driverless manner. These transport vehicles are conventionally driven by diesel-
electric, diesel-hydraulic or fully electric means, in particular by battery.

Transport vehicles which correspond to one of the above-described types are known
e.g. from the German laid-open documents DE 10 2007 039 778 A1 and DE 10 2009

025 051 A1.

In the known transport vehicles, in particular the guide surfaces formed by so-called
position-adapters are arranged for the transportation of ISO-containers of standard
width. In this connection, the guide surfaces comprise a minimum and, in particular,
unchangeable distance from each other, which is somewhat greater than the standard
width of 2438 mm but less than the width of a wide-body container. Thus in particular
wide-body containers cannot be set down in a stable manner on a set-down surface
disposed in the region of the minimum distance between the guide surfaces.
However, this would be required for secure transportation since the containers are not
generally locked in their corner regions by means of twist locks in the case of such
transport vehicles. Secure and stable set-down on the regions of the guide surfaces
which are spaced widely enough apart and usually extend in an inclined manner is not
possible since in this case there is a risk of slipping down on the inclined guide
surfaces and of the container being in an unstable inclined position. Thus,
corresponding wide-body containers have previously not been transported with the
above-mentioned transport vehicles and in particular not loaded in an automated
manner on corresponding transport vehicles but have been handled and transported
using manually operated transport vehicles such as e.g. reach stackers.

On this basis, the object of the present invention is to provide an improved transport
vehicle for containers which permits particularly easy adaptation for secure and stable
transportation of differently designed containers including in automated container

terminals.

This object is achieved by a transport vehicle having the features of claim 1. Claims 2
to 9 provide advantageous embodiments of the invention and claim 10 provides an
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advantageous use of the invention.

A transport vehicle for containers, having a first set-down surface on which a
container can be set down, and having two mutually opposing guide surfaces which
extend towards one another in the direction of the first set-down surface in order to
guide a container during set-down on the transport vehicle in the direction of the first
set-down surface, wherein the first set-down surface is disposed between the guide
surfaces, is improved in that an adapter is provided which can be moved between a
standby position and an operating position in such a way that a container is guided
onto the first set-down surface during set-down on the transport vehicle when the
adapter is in the standby position, and is guided onto a second set-down surface,
which is formed by the adapter and disposed between the guide surfaces, when the

adapter is placed onto the transport vehicle in the operating position.

In this way, existing transport vehicles can, if necessary, be adapted in a particularly
easy and flexible manner by the temporary provision of the adapter and an associated
temporary formation of a second set-down surface between the guide surfaces, in
order to be able to securely receive and transport a differently designed container
without, for this purpose, the arrangement of the guide surfaces having to be changed
or the width of the first guide surface having to be increased. By placement of the
adapter in its operating position, the second set-down surface thereby provided is - as
seen in a lowering direction of a container to be set down - operationally upstream of
the first set-down surface in such a way that the first set-down surface is deactivated
or is inoperative and can no longer be reached from the lower side, in particular the
lower corner fittings, of the container to be set down, in order to be set down on the
first set-down surface. Therefore, during lowering, a container is inevitably set down
on the second set-down surface instead of the first set-down surface and in this
connection is possibly correspondingly guided and orientated by at least one of the
two guide surfaces. In contrast, when the adapter is in the standby position, the first
set-down surface is activated and operative so that, during lowering, a container is
inevitably set down on the first set-down surface and in this connection is possibly
correspondingly guided and orientated by at least one of the two guide surfaces. The
second set-down surface is correspondingly deactivated and inoperative in the
standby position. A transport vehicle designed in this way permits secure and stable
transport of differently designed containers, in particular even when the transport



10

15

20

25

30

35

vehicle is guided in a fully automated manner and is accordingly designed and
operated as a driverless transport vehicle in the sense of an AGV. In this connection,
the adapter can thus be moved manually between the standby position and the
operating position. In this case, no permanent connection or guidance of the adapter

on the transport vehicle is required.

In an advantageous manner provision is made that the adapter is displaceably
mounted on the transport vehicle between the standby position and the operating
position. In this case, the adapter is thus connected to the transport vehicle via a
suitable bearing. In this way, the adapter can easily be moved and thus guided e.g. by
displacing and/or pivoting in such a way that the second set-down surface is activated

and the first set-down surface is deactivated and vice versa.

In an advantageous manner provision is made that the adapter has a planar upper
side which extends in a horizontal plane when the adapter is in the operating position,
in order to form the second set-down surface. For this purpose, the adapter is
designed in a constructionally simple manner, preferably in a plate-like or frame-like

manner and is produced from steel material.

In an advantageous manner provision is made that the first set-down surface and the
second set-down surface are disposed with respect to one another such that a
container set down on the first set-down surface is positioned with its lower side, in
particular with its lower corner fittings, between the guide surfaces in a preferably
horizontal first plane and a container set down on the second set-down surface is
positioned with its lower side, in particular with its lower corner fittings, between the
guide surfaces in a preferably horizontal second plane, the second plane is disposed
above the first plane, and, in the second plane, the guide surfaces are spaced apart at
a greater distance from each other than in the first plane. In this way, containers of
different widths, in particular wide-body containers, which cannot be set down in a
stable manner on the first set-down surface with a horizontally orientated lower side
between the guide surfaces, can be set down in a stable and therefore secure manner
on the second set-down surface in a horizontal orientation between the guide surfaces
on the temporarily provided second set-down surface. If then a container of standard
width is to be transported, the adapter can easily be moved into the standby position.
In this way, the second set-down surface is moved away or deactivated and the first
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set-down surface is activated and operative. This is advantageous since, for
containers of standard width which is narrower than wide-body containers, improved
orientation and positioning is effected by reason of the smaller minimum distance
between the guide surfaces in the region of the lower first plane.

In a constructionally simple manner provision is made that the adapter is placed, in
the operating position, on a support surface of the transport vehicle which is cleared in
the standby position. As a result, the adapter can be designed as a simple, passive
and, in particular, self-supporting element which, in its vertical position between the
guide surfaces, is held solely by its lower side of the preferably stationary support
surface, which is fixed in relation to the guide surfaces, being set down or placed with
surface contact without an active holding drive being required for holding in the
vertical position. The adapter merely has to comprise, in itself, suitable dimensions
and bearing capacity in order to keep the second set-down surface dimensionally

stable even under the effect of a container.

In a constructionally simple manner provision is made that the support surface is
formed on the first set-down surface. Therefore, in the operating position the adapter
is set down on the first set-down surface and, in its standby position, clears said set-
down surface. In this way the second set-down surface can be activated in a
particularly simple manner and the first set-down surface can be upstream of the first
set-down surface in order to deactivate the first set-down surface.

In an alternative embodiment provision can be made that the support surface is
formed outside, in particular next to and/or below, the first set-down surface. This can
be advantageous if the adapter in its standby position is disposed in such a way that,
starting from that point, it cannot be placed on the first set-down surface in its
operating position. In addition, the first set-down surface is not loaded and impaired by

the lowered adapter.

In a constructionally simple manner provision is also made that the adapter can be
moved by means of a positioning device with a positioning drive between the standby
position and the operating position, wherein the positioning drive is preferably
designed as a linear drive and in particular includes a lifting cylinder, preferably an
electric cylinder or hydraulic cylinder, or a belt drive, chain drive or rack-and-pinion
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drive.

In a constructionally simple manner provision is also made that the adapter is
disposed on a positioning arm of the positioning device and the positioning arm is
mounted on the transport vehicle in a movable, in particular pivotable, manner and is
drivingly connected to the positioning drive in order to move the adapter between the

standby position and the operating position.

A particularly advantageous use of a transport vehicle designed as described above is
produced in relation to the picking up and transportation of a container designed as a

wide-body container.

An exemplified embodiment of the invention is explained in greater detail with

reference to the following description. In the figures:

figure 1 is a perspective view of a transport vehicle designed as a lifting AGV,

figure 2a is a schematic cross-sectional view of a front side of the transport vehicle

according to figure 1,

figure 2b is a schematic cross-sectional view of a section of a long side of the
transport vehicle according to figure 1 with an adapter in a standby position,

figure 3a is the cross-sectional view according to figure 2a with two adapters in their

operating position and

figure 3b is the cross-sectional view according to figure 2b with one adapter in its

operating position.

Figure 1 shows a perspective view of a floor-bound transport vehicle 1 for containers
5, in particular ISO-containers and wide-body containers, which is designed in the
manner of an AGV, able to be operated in a fully automated driverless manner, and in
particular having no driver's cabin. However, the transport vehicle 1 can also be
operated manually or in a semi-automated manner and for this purpose can have a
driver's cabin. The transport vehicle 1 designed as a four-wheeled vehicle, comprises
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a vehicle frame 2 on which, on a common front axle 3a, two front wheels 4a and, on a
common rear axle 3b, two rear wheels 4b are mounted. The four wheels 4a, 4b are
provided with a tyre arrangement which is preferably an air-filled rubber tyre
arrangement in the sense of tyres. By means of the wheels 4a the floor-bound
transport vehicle 1 can travel freely and therefore in a non-rail-bound manner.

Furthermore, the transport vehicle 1 comprises a drive unit which substantially
consists of a front electric motor, a front power take-off gear, a rear electric motor and
a rear power take-off gear. As seen in the longitudinal direction L of the transport
vehicle 1, the front electric motor is attached below the vehicle frame 2 centrally and
in the region of the front axle 3a. As seen in the longitudinal direction L of the
transport vehicle 1, the rear electric motor is attached below the vehicle frame 2
centrally and in the region of the rear axle 3b. The front electric motor drives the two
front wheels 4a via the front power take-off gear, and the rear electric motor drives the
two rear wheels 4b via the rear power take-off gear. Therefore, the transport vehicle 1
has an all-wheel drive. The drive unit can be designed in a diesel-electric or fully

electric manner with a battery, in particular a lead battery.

On an upper side 2d of its vehicle frame 2, the transport vehicle 1 comprises a first
set-down surface 2a, extending in a horizontal plane, on which a 45 foot long
container 5, designed as an ISO container, is set down. In the case of containers of
this length, in each case at the ends opposite each other in the longitudinal direction
L, corner fittings 5a are provided offset at a 45 foot position and additionally, also
starting from each end, offset by 2.5 feet with respect to the middle of the container at
a 40 foot position. Consequently, the first set-down surface 2a extends in the
longitudinal direction L between the two 45 foot positions. In this way, a 40 foot long
container 5 or two 20 foot long containers 5 one behind the other as seen in the
longitudinal direction L and designed as (an) ISO container(s), can be set down on the
first set-down surface 2a, in particular via its (their) lower corner fittings 5a. The corner
fittings 5a of a 40 foot long container 5 set down centrally in the longitudinal direction
L are disposed at the 40 foot position. 20 foot long containers 5 are disposed with
their corner fittings 5a at the 45 foot position, which corner fittings face the ends of the
transport vehicle 1 opposite each other in the longitudinal direction L. The corner
fittings 5a which face the centre of the vehicle as seen in the longitudinal direction L

are correspondingly disposed at a 20 foot position of the first set-down surface 2a.
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Furthermore, two mutually opposing guide surfaces 2c are provided on the vehicle
frame 2 of the transport vehicle 1, the first set-down surface 2a being disposed
between said guide surfaces. In this connection, the first set-down surface 2a is
disposed fixed with respect to the guide surfaces 2c. The preferably planar guide
surfaces 2c extend in each case in the longitudinal direction L between the two outer
45 foot positions. The guide surfaces 2c also extend in the direction of the first set-
down surface 2a in a funnel-like manner towards each other, but terminate at a
minimum distance d1 with respect to each other (see figure 2a). In other words, the
guide surfaces 2c are spaced apart from each other at their lower end facing the first
set-down surface 2a by the minimum distance d1 and, starting from this point, extend
upwards away from the first set-down surface 2a and away from each other, by which
extension the guide surfaces 2c¢ are increasingly mutually spaced apart in the
upwards direction. The minimum distance d1 therefore corresponds to a maximum
width of the first set-down surface 2a at a right angle to the longitudinal direction L. By
means of this design of the guide surfaces 2¢, a container 5 or the lower corner fitting
fittings 5a thereof can, during lowering effected for set-down on the transport vehicle
1, be guided by the guide surfaces 2c¢ in the direction of the first set-down surface 2a
and can be laterally orientated in a corresponding manner with respect to the first set-
down surface 2a. Furthermore, the guide surfaces 2c serve to secure containers 5 set
down on the transport vehicle 1 against slipping. This applies for all the container

lengths mentioned above.

Figure 1 shows that the first set-down surface 2a and each guide surface 2c is
composed of a plurality of separate mutually spaced partial surfaces which are each
formed by a guide element 2b also designated as a position adapter. For this purpose,
in the region of the corners of two notional rectangles disposed one behind the other
as seen in the longitudinal direction L, in each case one guide element 2b is disposed
on the vehicle frame 2. Therefore, at each of the two ends of the transport vehicle 1,
which are opposite each other in the longitudinal direction L, two outer guide elements
2b are disposed which cover the 45 foot positions and the 40 foot positions and
accordingly extend therebetween with their partial surfaces of the first set-down
surface 2a and of the associated guide surface 2c. Between the outer guide elements
2b, in the region of the centre of the vehicle, two further pairs of inner guide elements
2b are disposed which each cover one of the 20 foot positions with their partial
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surfaces. The inner guide elements 2b respectively allocated to one long side can
also be combined to form a single inner guide element 2b, of which the two 20 foot

positions are covered.

Figure 1 also shows that, on the vehicle frame 2, as seen in the longitudinal direction
L of the transport vehicle 1, a first lifting platform 8a and a second lifting platform 8b
are disposed one behind the other. The transport vehicle 1 is thus designed as a so-
called lifting AGV.

The lifting platforms 8a, 8b are disposed in particular between the guide surfaces 2c,
wherein a partial surface of the first set-down surface 2a extends between each lifting
platform 8a, 8b and each guide surface 2c (see figure 2a). Starting from the
respective guide surface 2c, each partial surface of the first set-down surface 2a
extends preferably approximately far enough in the direction of the lifting platform 8a,
8b that a corner fitting 5a can lie on the partial surface with full surface contact. The
lifting platforms 8a, 8b are formed in a cuboidal manner and can be raised and
lowered via their respective lifting drive independently of each other or in synchronism
relative to the guide surfaces 2c and between these and the partial surfaces of the
first set-down surface 2a adjoining same. By means of the lifting platforms 8a, 8b
containers 5 can thus be set down on the first set-down surface 2a and be raised

starting therefrom.

In this connection, raising and lowering between a raised lifting position, in which a
lower side 8d of the lifting platform 8a, 8b is spaced apart from the upper side 2d of
the vehicle frame 2, and a transportation position is possible. In the lifting position the
lifting platforms 8a, 8b support the containers 5 standing on their upper side 8c. The
lifting platforms 8a, 8b are lowered into the transportation position in order for
containers 5 to be set down on the first set-down surface 2a. Figure 1 shows the two
lifting platforms 8a and 8b both in the lowered transportation position. In the
transportation position, the lower side 8d is in each case lowered on the upper side
2d, whereby the lifting drive disposed between the vehicle frame 2 and the
corresponding lifting platform 8a, 8b is in each case bridged in relation of a force flow
between the associated lifting platform 8a, 8b and the vehicle frame 2. Alternatively or
additionally, for the purpose of set-down on the vehicle frame 2, in the transportation
position the upper side 8¢ of the lifting platform 8a, 8b can additionally be spaced
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apart from the lower side of the set-down container 5 and therefore not be in contact
therewith. In this way it is achieved that the lifting drives and also the lifting platforms
8a, 8b are not loaded by set-down containers 5 since all loads applied by set-down
containers 5 and the corresponding force flow via the first set-down surface 2a are
dissipated or introduced into the vehicle frame 2. The lifting platforms 8a, 8b are thus

located in the transportation position during transportation of containers 5.

Furthermore, the length of each individual lifting platform 8a, 8b is in each case
chosen so that on the upper side 8c of the corresponding lifting platform 8a, 8b in
each case a 20 foot long container 5, not illustrated, can be picked up. The first lifting
platform 8a and the second lifting platform 8b also complement each other for the
case where they are raised and lowered in synchronism to form a large lifting platform
on which a 40 foot long container 5 or the 45 foot long container 5 illustrated in figure
1 can be received. The transport vehicle 1 is thus designed as a heavy-duty transport
vehicle in the sense defined in the introduction and is arranged for a corresponding

payload.

The transport vehicle 1 has a total of four plate-like adapters 6, of which in each case
one adapter 6 is allocated to one of the outer guide elements 2b. Figure 1 accordingly
illustrates two adapters 6 which are disposed on the illustrated long side of the
transport vehicle 1. Each adapter 6 is movable in the same way between a standby
position and an operating position. For this purpose, the adapters 6 are mounted on
the transport vehicle 1 in a correspondingly movable manner, e.g. in each case via a
positioning device 7. In particular, the adapters 6 are able to move in synchronism and
in an automated manner between the respective standby position and operating
position. When the adapters 6 are in the standby position, a container 5 is inevitably
guided onto the first set-down surface 2a and set down thereon during set-down on
the transport vehicle 1. This situation is illustrated in figure 1 and figures 2a and 2b
described below. When the adapters 6 are in the operating position in which the
adapters 6 are set down on the transport vehicle 1, a container 5 is inevitably guided,
during set-down on the transport vehicle 1, onto a second set-down surface 6a formed
by the adapters 6 and disposed between the guide surfaces 2¢ and is set down
thereon. This situation is illustrated in figures 3a and 3b described below.

Figure 2a shows a schematic cross-sectional view of a front side of the transport
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vehicle 1 according to figure 1. The first lifting platform 8a facing the front side is
illustrated in the transportation position lowered onto the vehicle frame 2. Also shown
are the two outer guide elements 2b facing the front side. The two outer guide
elements 2b facing the rear side and shown in figure 1 are, like the inner guide
elements 2b shown in figure 1, concealed and therefore not illustrated in figure 2a.

The container 5 illustrated in figure 2a and set down on the first set-down surface 2a
has a width b1 of 2438 mm which corresponds to the standard width of ISO
containers and which can be received in the region of the minimum distance d1
between the guide surfaces 2c. The container 5 is in this connection set down with its
lower corner fittings 5a on the first set-down surface 2a and in particular on the partial
surfaces thereof which are formed by the outer guide elements 2b. The lower corner
fittings 5a also designated as corner-castings and disposed on the iower side of the
container 5 are in this way positioned in a horizontal plane E1 which extends in
parallel with the horizontal first set-down surface 2a and is, in particular, formed
thereby. The lower side of the container 5 is also orientated horizontally and in parallel

with the first plane E1.

Figure 2b is a schematic cross-sectional view of a section of a long side, extending in
the longitudinal direction L, of the transport vehicle 1 according to figure 1 with an
adapter 6 in the standby position. The section shows the end, facing the front side of
figure 2a, of the transport vehicle 1, with one of the two outer guide elements 2b
allocated to this end. The opposite long side, not illustrated, is designed in an identical
manner. In the same way, two corresponding guide elements 2b and two adapters 6
are also disposed in the standby position at the rear-side end of the transport vehicle
1 which is opposite the front side, said guide elements and adapters are moveable
from said position into the operating position via corresponding positioning devices 7.
For reasons of symmetry the statements made in relation to the adapters 6 and
positioning devices 7 illustrated in figures 1, 2b and 3a and 3b apply for all adapters 6

and positioning devices 7 which are not illustrated.

Figure 2b also illustrates a positioning device 7 for the adapter 6 with a positioning
arm 7a which is designed as a pivoting arm and is rotatably mounted on the long side
of the vehicle frame 2. In this connection the positioning arm 7a is rotatable about an
axis of rotation disposed at a right angle to the longitudinal direction L. The plate-like
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adapter 6 is disposed substantially at a right angle to the positioning arm 7a at an
upper end of the positioning arm 7a, and a positioning drive 7b in the form of a lifting
cylinder preferably designed as an electric cylinder or hydraulic cylinder engages at
an opposing lower end in order to move the adapter 6 between the standby position
and the operating position (see figure 3b) preferably in the longitudinal direction L and
in the direction of the vehicle frame 2. Other linear drives can also be used as the
positioning drive 7b such as e.g. a belt drive, chain drive or rack and pinion drive.

A wide-body container with a width b2, which amounts to about 2500 to 2550 mm and
is therefore wider than the minimum distance d1 cannot be set down in a stable
manner on the first set-down surface 2a with its lower side or its corner fittings 5a
horizontally orientated since there is a risk of slippage along the guide surfaces 2a
and therefore of the container 5 being in an inclined position which is to be avoided
(see figure 3a). For secure and stable set-down of a container 5 designed as a wide-
body container the adapters 6 provided on the transport vehicle 1 must be moved into
the operating position. In this way the first set-down surface 2a is deactivated or
becomes inoperative and the second set-down surface 2b is activated or becomes

operative.

Figure 3a illustrates the side view according to figure 2a with two adapters 6 in the
operating position. In the same way, on a rear side, not illustrated, of the transport
vehicle 1 two adapters 6 are provided which are likewise in the operating position. In
the operating position each adapter 6 is placed with its lower side 6b onto the first set-
down surface 2a which therefore serves as a support surface of the transport vehicle
1. The support surface is cleared by the adapter 6 in the standby position (see figures
2a and 2b). The second set-down surface 6a, which is disposed upstream of the
deactivated first set-down surface 2a, is formed by the planar upper sides 6¢ of the
adapters 6 which extend in a common horizontal plane and preferably in parallel with
their lower side 6b when the adapters 6 are in the operating position. The second set-
down surface 6a is therefore, like the first set-down surface 2a, composed of partial
surfaces which are formed by the respective adapters 6. The adapters 6, and in
particular the partial surfaces formed thereby, of the second set-down surface 6a are
for this purpose each dimensioned in such a way that they can be placed in the
operating position completely on the partial surface of the associated first set-down
surface 2a without protruding therebeyond in the direction of the lifting platform 8a, 8b
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in the movement region thereof.

A container 5 designed as a wide-body container is set down on the now operative
second set-down surface 6a. For this purpose, the lifting platforms 8a, 8b have been
lowered into the transportation position analogously to figure 2a. It is also possible to
see that the container 5 set down on the second set-down surface 6a is positioned
with its lower side, in particular with its lower corner fittings 5a, between the guide
elements 2b in a horizontal second plane E2. The second plane E2 is disposed above
the first plane E1. By appropriate dimensioning of the thickness or height of the
identically formed adapters 6 the second plane E2 is disposed in a region between the
guide surfaces 2c of a height at which the guide surfaces 2c no longer extend in
parallel to one another at the minimum distance d1 but are spaced apart from one
another at a greater distance d2 than in the first plane E1. In this way, a wide-body
container can be set down in a secure and stable horizontal orientation on the second
set-down surface 6a formed by the adapters 6 without the risk of slippage of its lower

corner fittings 5a on the inclined guide surfaces 2c.

Figure 3b shows the side view according to figure 2b with one of the two adapters 6 in
the operating position. In this connection, by actuation of the positioning drive 7b the
positioning arm 7a is pivoted in such a way that the adapter 6 is placed on the first
set-down surface 2a serving as a support surface. In this connection, the two set-
down surfaces 2a, 6a extend in mutually parallel horizontal planes. The positioning

arm 7a extends substantially at a right angle thereto.

When a container 5 of the standard width b1 is to be set down on the transport vehicle
1 the adapters 6 can be moved back into their standby position in order to deactivate
the second set-down surface 6a. The container 5 is then inevitably guided onto the
first set-down surface 2a which has thereby become operative and can be guided and

reliably set down thereon.

By means of the arrangement of the adapters 6 and in particular of the associated
positioning devices 7 shown in the figures and described above along the two long
sides of the transport vehicle 1 and in particular above the vehicle frame 2 thereof,
particularly simple retrofitting of transport vehicles 1 is possible in particular in order to
use same for automated transportation of wide-body containers. The raising and
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lowering movement of the lifting platforms 8a, 8b is also advantageously not hindered
since the adapters 6 are disposed, in both the standby position and also in the
operating position, outside the movement region of the lifting platforms 8a, 8b,
extending between the adapters 6. In this way, lifting AGVs fitted with corresponding
adapters 6 can discharge containers 5 at a passive transfer station or pick them up
therefrom as described e.g. in DE 10 2007 039 778 A1.

Preferably in the case of the above-described transport vehicles 1, for each container
5 to be set down four plate-like adapters 6 are provided, of which each one is
positioned and lowered in the operating position in the region of a guide surface 2¢
and adjacent thereto in such a way that a lower corner fitting 5a can be guided onto
the corresponding adapter 6 or the partial surface, formed thereby, of the second set-
down surface 6a and can be set down thereon. When two 20 foot long containers 5
are to be set down on the transport vehicle 1 one behind another in the longitudinal
direction L, preferably eight adapters 6 are thus provided so that four corner fittings 5a
of each container 5 can be set down on corresponding set-down surfaces 6a. As only
one inner guide guide element 2b can be provided on each long side, for the 20 foot
positions also only one adapter 6 of corresponding length can be disposed on each
long side so that a total of six adapters 6 with corresponding positioning devices 7 can

suffice.

In the present exemplified embodiment, adapters 6 with positioning devices 7 are
disposed only at the 40 foot positions. However, in addition, at each 20 foot position
and at each 45 foot position corresponding adapters 6, thus a total of twelve adapters
6, can be provided. In this way, for each container length for each lower corner fitting
5a at each of the above-mentioned positions an adapter 6 can be provided onto which
the corner fittings 5a can be supported when the adapters 6 in the operating position

can be placed onto the respective support surface.

However, it is also fundamentally possible that only one plate-like or frame-like
adapter 6 is provided which is placed onto the transport vehicle 1 in the operating
position, e.g. on the upper side 8c of the lifting platforms 8a, 8b when these are
lowered in the transportation position on the vehicle frame 2. In this connection, the
support surface, via which the adapter 6 in the operating position is placed and
supported on the transport vehicle 1, is formed outside the first set-down surface 2a,
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namely by the upper side 8c of the lifting platforms 8a, 8b lowered on the vehicle
frame 2 below and adjacently. In order to move the adapter 6 into the standby
position, the adapter 6 can be moved away from the upper side 8c so that the support

surface formed by the upper side 8c is cleared.

Alternatively, a further exemplified embodiment is feasible which substantially differs
from the exemplified embodiment illustrated in the above-mentioned figures in that the
transport vehicle 1 is not designed as a lifting AGV and accordingly does not comprise
any lifting platforms 8a, 8b. The set-down of containers 5 on the set-down surfaces

2a, 6a can then not be effected by the transport vehicle 1 itself.
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List of reference signs

2a
2b
2c
2d
3a
3b
4a
4b

5a

6a
6b
6¢c

7a
7b
8a
8b
8c
&d

b1
b2
d1
d2
E1
E2

transport vehicle
vehicle frame

first set-down surface
guide element

guide surface

upper side

front axle

rear axle

front wheels

rear wheels
container

corner fitting

adapter

second set-down surface
lower side

upper side
positioning device
positioning arm
positioning drive

first lifting platform
second lifting platform
upper side

lower side

width

width

distance

distance

first plane

second plane
longitudinal direction
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Claims

1. Transport vehicle (1) for containers (5), having a first set-down surface (2a) on
which a container (5) can be set down, and having two mutually opposing guide
surfaces (2¢) which extend towards one another in the direction of the first set-down
surface (2a) in order to guide a container (5) during set-down on the transport vehicle
(1) in the direction of the first set-down surface (2a), wherein the first set-down surface
(2a) is disposed between the guide surfaces (2c), characterised in that an adapter (6)
is provided which can be moved between a standby position and an operating position
in such a way that a container (5) is guided onto the first set-down surface (2a) during
set-down on the transport vehicle (1) when the adapter (6) is in the standby position,
and is guided onto a second set-down surface (6a), which is formed by the adapter (6)
and disposed between the guide surfaces (2c), when the adapter (6) is placed onto

the transport vehicle (1) in the operating position.

2. Transport vehicle (1) as claimed in claim 1, characterised in that the adapter (6) is
movably mounted on the transport vehicle (1) between the standby position and the

operating position.

3. Transport vehicle (1) as claimed in claim 1 or 2, characterised in that the adapter
(6) has a planar upper side (6¢) which extends in a horizontal plane when the adapter
(6) is in the operating position, in order to form the second set-down surface (6a).

4. Transport vehicle (1) as claimed in any one of claims 1 to 3, characterised in that
the first set-down surface (2a) and the second set-down surface (6a) are disposed
with respect to one another such that a container (5) set down on the first set-down
surface (2a) is positioned with its lower side, in particular with its lower corner fittings
(5a), between the guide surfaces (2c) in a preferably horizontal first plane (E1) and a
container (5) set down on the second set-down surface (6a) is positioned with its
lower side, in particular with its lower corner fittings (5a), between the guide surfaces
(2c) in a preferably horizontal second plane (E2), the second plane (E2) is disposed
above the first plane (E1), and in the second plane (E2), the guide surfaces (2c) are
spaced apart at a greater distance (d2) from each other than in the first plane (E1).

5. Transport vehicle (1) as claimed in any one of claims 1 to 4, characterised in that
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the adapter (6) is placed, in the operating position, on a support surface of the
transport vehicle (1) which is cleared in the standby position.

6. Transport vehicle (1) as claimed in claim 5, characterised in that the support

surface is formed on the first set-down surface (2a).

7. Transport vehicle (1) as claimed in claim 5, characterised in that the support
surface is formed outside, in particular next to and/or below, the first set-down surface
(2a).

8. Transport vehicle (1) as claimed in any one of claims 1 to 7, characterised in that
the adapter (6) can be moved by means of a positioning device (7) with a positioning
drive (7b) between the standby position and the operating position, wherein the
positioning drive (7b) is preferably designed as a linear drive and in particular includes
a lifting cylinder, preferably an electric cylinder or hydraulic cylinder, or a belt drive,

chain drive or rack-and-pinion drive.

9. Transport vehicle (1) as claimed in claim 8, characterised in that the adapter (6) is
disposed on a positioning arm (7a) of the positioning device (7) and the positioning
arm (7a) is mounted on the transport vehicle (1) in a movable, in particular pivotable,
manner and is drivingly connected to the positioning drive (7b) in order to move the
adapter (6) between the standby position and the operating position.

10. Use of a transport vehicle (1) as claimed in any one of claims 1 to 9 for

transportation of a container (5) designed as a wide-body container.



