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Heavy duty transport vehicle for ISO containers 

The invention relates to a heavy-duty transport vehicle for transporting ISO containers 

5 which, in an initial state, can be operated exclusively in a manual operating mode by 

an operator, is displaceable in a floor-bound and free manner by means of wheels 

having pneumatic rubber tyres, having a driver's cab which is provided with a manual 

control system for manual steering, manual movement control and manual braking. 

10 Systems for handling, i.e., loading and unloading of vehicles, ships and trains and the 

storage of containers, in particular ISO containers, are known. 

For the purposes of ISO container handling, known systems use on the one hand 

heavy-duty transport vehicles which are manually operated by an operator or a vehicle 

15 driver and on the other hand automatically operated heavy-duty transport vehicles 

which form a sub-group of automated guided vehicles (AGV) specifically designed to 

handle large loads. 

In terms of the invention, a heavy-duty transport vehicle is understood to be a floor-

20 bound vehicle which is freely displaceable by means of wheels having pneumatic 

rubber tyres and in this case can transport a payload of at least 15 t, preferably at least 

20 t. ISO containers and swap containers are considered as loads for such heavy-duty 

transport vehicles. Loaded swap containers can generally weigh up to about 16 t. 

ISO containers in their own right weigh up to 45 t in the loaded state. The 

25 transportation of ISO containers is preferred. ISO containers are understood generally 

to be standardised large containers having standardised pick-up points or corners for 

load picking-up means. A heavy-duty transport vehicle which is empty when 

travelling or transports an empty ISO container or swap container should also come 

into this category if this vehicle can transport a payload of at least 15 t, preferably at 

30 least 20 t. It can also be the case that such heavy-duty transport vehicles operate in a 

mixed operation, i.e., transport not only ISO containers or swap containers but also 
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other loads such as semi-trailers, swap trailers, trailers, heavy goods vehicles or motor 

tractors. 

In the case of the manually operated heavy-duty transport vehicles, such as e.g. 

5 articulated lorries or similar conventional heavy goods vehicles, the vehicle is 

operated and controlled by a vehicle driver from a vehicle driver's position or a 

driver's cab in a typical manner. This is a mode of operation which is suitable in 

particular for smaller plants and for public highway traffic. 

10 A corresponding conventional heavy goods vehicle which can be operated exclusively 

in a manual operating mode by an operator, is freely displaceable in a floor-bound 

manner by means of wheels and has a driver's cab which can be releasably attached to 

various points of the heavy goods vehicle is known e.g. from DE 1 153 641 B. 

15 The so-called driverless heavy-duty transport vehicles in the sense of an AGV include 

a dedicated traction drive and are operated automatically, i.e., without a vehicle driver 

or operator and for this purpose are controlled automatically from a control centre or a 

central computer with the aid of predetermined, programmed procedures. 

20 A driverless automated operation or automated mode in this sense does not include a 

remote-controlled operation, in which although there is no operator intervening 

directly at a vehicle driver's position or in a driver's cab, there is an operator 

intervening indirectly via a corresponding remote control and thus still in a manual 

manner to operate and control the heavy-duty transport vehicle. 

25 

However, in terms of the present invention "driverless" is to be understood to be 

"unmanned" or "fully automatic". This does not include faults and emergency 

interventions. The regular control of a corresponding heavy-duty transport vehicle is 

effected during normal operation in an automated mode and in this case via automatic 

30 means, i.e., programmable devices for automatic position detection and for the 

generation, transmission and evaluation of the required control signals. 
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Such driverless heavy-duty transport vehicles are defined e.g. in the VDI [association 

of German engineers] guideline 2510. These vehicles are particularly suitable for 

larger plants, in which the outlay for the infrastructure additionally required for 

automation is at least compensated for. 

5 

EP 0 302 569 B1 also discloses a heavy-duty transport vehicle for ISO containers 

which is freely displaceable in a floor-bound manner by means of wheels having 

pneumatic rubber tyres, and is provided exclusively for a fully automatic and 

driverless operation. For the purpose of fully automatic control, the heavy-duty 

10 transport vehicle includes a navigation system which is disposed in an installation 

space on the underside of the heavy-duty transport vehicle and is assisted by an 

additional positioning system. A transceiver unit of the positioning system is 

disposed on the underside of the installation space. 

15 Corresponding vehicles are also known from DE 10 2007 039 778 A1 which 

describes a floor-bound transport vehicle (AGV) for the transportation of ISO 

containers having at least one lifting platform which is disposed on a vehicle frame of 

the transport vehicle and can be raised from a lowered transport position via a lifting 

drive to a raised transfer position or lowered in converse fashion. The lifting platform 

20 is attached to the vehicle frame via at least one knee lever, the lifting platform can be 

raised or lowered via the at least one knee lever, the lifting drive acts upon the at least 

one knee lever and the lifting platform for the lifting and lowering movement is 

guided on the transport vehicle. 

25 DE 81 03 755 U1 discloses a conventional forklift truck for pallets and small to 

medium containers which can be operated predominantly without a driver but also 

manually. For the manual operation which is used merely in exceptional cases, e.g. in 

an emergency operation, a driver's cab having control devices is provided for an 

operator. During driverless operation, the driver's cab is positioned and attached in a 

30 holding space on the forklift truck and is simultaneously moved in a permanent 

manner by the moving forklift truck. Only during manual operation is the driver's cab 
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releasably attached to the forks of the forklift truck, in order then to be driven 

vertically up and down with the forks via a lifting structure. 

International patent application WO 2009/019330 A1 discloses a vehicle for 

5 transporting ISO containers which has a modular construction. The vehicle can be 

operated optionally as a conventional, motorised heavy-duty transport vehicle or as a 

mere trailer. For operation as a motorised heavy-duty transport vehicle, the vehicle is 

controlled by an operator, for whom a driver's cab can be mounted on the vehicle. 

Automated operation is not provided for the vehicle. 

10 

International patent application WO 2011/023868 A1 also discloses a vehicle, which 

has a modular construction, for transporting ISO containers. In this case, the vehicle 

can be equipped in its initial operating state with an automatic control system or with 

a driver's cab. 

15 

US patent application US 2005/131645 A1 relates to an automatically operated 

transport system, inter alia for freight and containers which additionally comprises 

optional control devices for steering, accelerating or braking by a driver. The initial 

operating state of the transport system is designed from the outset for automated 

20 operation. 

However, there is still the desire for a manually operated heavy-duty transport vehicle 

for ISO containers which can optionally also be used in an automated operation. 

25 This object is achieved by the heavy-duty transport vehicle described in claim 1. 

By virtue of the fact that the heavy-duty transport vehicle can be operated in an 

automated mode without a driver by means of a conversion, for the automated mode 

has at least one second installation space for antennas, the second installation space 

30 for antennas is disposed in the front or rear region below a vehicle frame between a 

front axle and the front end side of the heavy-duty transport vehicle or between a rear 

axle and a rear end side of the heavy-duty transport vehicle, for the automated mode 
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antennas are disposed in the second installation space, the heavy-duty transport 

vehicle is equipped with a vehicle control which is in operative connection with the 

traction drive and/or steering and/or braking system, the heavy-duty transport vehicle 

has an interface for coupling the manual control system and the antennas to the 

5 vehicle control, the vehicle control has an automatic means, which can be activated 

for driverless automated operation, for inputting and storing possible travel routes and 

a transport assignment, for automatically determining the vehicle position in space, 

for controlling the movement of the vehicle in dependence upon its position in space 

and upon the specified transport assignment and for braking the vehicle when 

10 obstacles are present and the driver's cab is releasably attached to the heavy-duty 

transport vehicle, in particular to a front end side of the heavy-duty transport vehicle, 

it is possible in a simple manner to convert the container transport vehicle at a later 

stage for automated operation. Operators of smaller plants can thus initially start with 

manual vehicles and then convert these vehicles for automated operation at a later 

15 stage, e.g. owing to growth. During manual operation, the vehicle driver controls the 

container transport vehicle from the driver's cab by means of the manual control 

system for manual steering, manual movement control and manual braking. The 

driver's cab can be detached for use in automated operation. 

20 It is also particularly advantageous that the manual control system can be activated or 

deactivated via a safety circuit. 

In a further advantageous embodiment, it is provided in this case that the automatic 

means is configured in order, after activation of the automated mode, to intervene into 

25 the control of the heavy-duty transport vehicle and to assume this control during 

driverless automated operation. 

In other words, the heavy-duty transport vehicle includes a vehicle control which is 

able to ensure automatic operation but which, during manual operation, is deactivated 

30 or "overruled" by the manual control system (in the driver's cab). This embodiment 

significantly facilitates subsequent upgrading or converting. 



In the case where more than only one second installation space for antennas is 

provided, it is advantageous corresponding to the arrangement of the one second 

installation space for antennas that an additional second installation space for antennas 

is disposed in the rear or front region below the vehicle frame between the rear axle 

and the rear end side of the heavy-duty transport vehicle or between the front axle and 

the front end side of the heavy-duty transport vehicle. Therefore, at least one second 

installation space for antennas is consequently provided in each case in the front 

region as well as in the rear region. 

Further details, features and advantages of the invention will be apparent from the 

description hereinafter of an exemplified embodiment with reference to the single 

drawing which shows a schematic side view of a heavy-duty transport vehicle which 

can originally be operated exclusively in a manual operating mode, but on the basis of 

the manual operation can be converted for a driverless, fully automatic operation. 

The Figure shows a corresponding heavy-duty transport vehicle 1 having a driver's 

cab 2 which is floor-bound and is freely displaceable by means of wheels 8 having 

pneumatic rubber tyres. In an initial state, the heavy-duty transport vehicle 1 can be 

operated exclusively in a manual manner. For the manual operation of the heavy-duty 

transport vehicle 1, the driver's cab 2 is provided with a manual control system 3 for 

manual steering, manual movement control and manual braking. A driverless, fully 

automatic operation of the heavy-duty transport vehicle 1 is not possible in the initial 

state. 

The driver's cab 2 is releasably attached to the front end side 12 of the heavy-duty 

transport vehicle 1. To this end, the driver's cab 2 is disposed on an elevated support 

platform 13 which is releasably bolted at the front end side 12 of the heavy-duty 

transport vehicle 1. The support platform 13 is elevated to the extent that the driver in 

the driver's cable 2 has a good overview. It is located at about the same level as the 

upper side of the vehicle frame 9. 
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The heavy-duty transport vehicle 1 also includes a loading surface 4 having two 

lifting platforms 5 which can be raised and lowered in each case independently of 

each other and by means of which up to two ISO containers can be picked up. 

5 Furthermore, the heavy-duty transport vehicle 1 has a front axle 6 and rear axle 7 

which are each electrically driven and whose wheels 8 can each be steered 

hydraulically. Therefore, the heavy-duty transport vehicle 1 is able to perform not 

only the normal "straight ahead" and "cornering" steering modes but also the so-called 

backward movement and all-wheel steering, in which all of the wheels are steered. 

10 

Provided between the axles 6 and 7 below the vehicle frame 9 is a first installation 

space 10, in which not only a drive unit, a transmission and a diesel tank but also a 

vehicle control 11 are disposed. 

15 It is understood that the configuration of the drive unit is not important within the 

scope of the invention. So-called zero-emissions drive units, such as e.g. batteries, 

can also be used. Mixed, hybrid operating modes are also feasible. 

The parts of the drive train are disposed in the transverse direction of the vehicle 

20 approximately along the longitudinal centre axis of the heavy-duty transport vehicle 1 

and the components of the vehicle control 11 are disposed laterally next to them so as 

to be accessible from the outside behind flaps in a rack-like installation frame. 

The vehicle control 11 is in operative connection with the traction drive, the hydraulic 

25 steering and the braking system and the manual control system 3. 

In the initial state of the heavy-duty transport vehicle 1, the manual control system 3 

is connected via an interface to the vehicle control 11. This can be a plug-in 

connection for the corresponding cables which, in use, activates the manual control 

30 system 3 for the vehicle control. An additional safety circuit for activating or 

deactivating the manual control system 3 can also be provided in the driver's cab 2. 
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In order to convert the heavy-duty transport vehicle 1 starting from the initial state 

such that a driverless, folly automatic operation is also possible, the heavy-duty 

transport vehicle 1 is equipped with antennas 14 which are connected via a 

corresponding interface to the vehicle control 11. As a result, corresponding control 

5 signals can be exchanged, in a wireless manner via radio communication, e.g. GPS, or 

other suitable electromagnetic waves, between a central, typically computer-assisted 

control room, not illustrated, and the antennas 14 which are connected to the vehicle 

control 11. In this case, the exchange of control signals is understood to be the 

transmission and/or reception of the corresponding control signals. Therefore, the 

10 control signals no longer have to be generated by the direct action of an operator via 

the manual control system 3, instead various operating scenarios or sequences run 

automatically. In other words, after conversion for a driverless, fully automatic 

operation, the functions of the manual control system 3 are assumed by the central 

control room and the antennas 14 connected to the vehicle control 11. 

15 

The vehicle control 11 thus likewise includes an automatic means for an automated 

operation or for a driverless operation of the heavy-duty transport vehicle 1 in the 

sense of an AGV, e.g. a navigation system connected to the antennas 14, in particular 

a navigation computer system. The automatic means is connected via the 

20 corresponding interface to the antennas 14. During manual operation, the automatic 

means is deactivated, during automatic operation it is overridden by the manual 

control system 3. The latter is the case in particular, if e.g. during ongoing driverless 

automated operation, manual intervention by an operator necessitates an emergency 

stop of the heavy-duty transport vehicle 1 on account of a fault. 

25 

In a corresponding manner, it is also possible to activate the vehicle control 11 or the 

means for an automated operation, in order to change from the manual operation of 

the heavy-duty transport vehicle 1 to the driverless, fully automatic operation. 

30 If the manual control system 3 is deactivated or removed, the heavy-duty transport 

vehicle 1 is controlled and operated by the then activated automatic means of the 
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vehicle control 11. The automatic means can be activated via a corresponding circuit 

in the driver's cab 2 or by the removal thereof. 

The automatic means of the vehicle control 11 includes e.g. means for inputting and 

5 storing possible travel routes and a transport assignment, for automatically 

determining the vehicle position in space, for controlling the movement of the heavy-

duty transport vehicle 1 in dependence upon the position thereof in space and upon 

the specified transport assignment, and for braking the heavy-duty transport vehicle 1 

when obstacles are present, as known within the domain of driverless AGVs. In this 

10 manner, the heavy-duty transport vehicle 1 can exchange, evaluate and be controlled 

by corresponding data via the antennas 14 and the vehicle control 11, which includes 

the automatic means or the navigation system, from the central control room. 

In order to ensure that, during driverless automated operation, the heavy-duty 

15 transport vehicle 1 or vehicle control 11 thereof can receive and evaluate 

corresponding data or control signals from the control room, or transmit them to the 

control room, it requires the antennas 14 which are connected to the vehicle control 

11. 

20 They can be installed in a second installation space 15 during conversion to automated 

operation. The second installation space 1 5 for the antennas 14 is located in the front 

or rear region below the vehicle frame 9 between the front axle 6 and the front end 

side 12 of the heavy-duty transport vehicle 1 or between the rear axle 7 and the rear 

end side 16 of the heavy-duty transport vehicle 1. It is also possible to have two 

25 second installation spaces 15 which are disposed correspondingly in the front and rear 

region. 

Moreover, a mountable buffer region 18 can be added at the rear end side 16 of the 

heavy-duty transport vehicle 1. The mountable buffer region 18 can additionally also 

30 be used to receive a buffer cross member 17 which serves as a protective device and 

emergency shut-off device during automated operation. During automated operation, 

the activation of the buffer cross members 17 effects an emergency braking procedure 
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in the event of unwanted contact with obstacles, which results in the cessation of all 

travel movements. 



List of reference numerals 

1 heavy-duty transport vehicle 

2 driver's cab 

3 manual control system 

4 loading surface 

5 lifting platform 

6 front axle 

7 rear axle 

8 wheels 

9 vehicle frame 

10 first installation space 

11 vehicle control 

12 front end side 

13 support platform 

14 antennas 

15 second installation space 

16 rear end side 

17 buffer cross member 

18 mountable buffer region 
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Claims 

1. Heavy-duty transport vehicle (1) for transporting ISO containers which, in an 

5 initial state, can be operated exclusively in a manual operating mode by an operator, is 

displaceable in a floor-bound and free manner by means of wheels (8) having 

pneumatic rubber tyres, having a driver's cab (2) which is provided with a manual 

control system (3) for manual steering, manual movement control and manual 

braking, the driver's cab (2) being releasably attached to the heavy-duty transport 

10 vehicle (1), in particular to a front end side (12) of the heavy-duty transport vehicle 

(1), 

characterised in that the heavy-duty transport vehicle (1) can be operated in an 

automated mode without a driver by means of a conversion, for the automated mode 

has at least one second installation space (15) for antennas (14), the second 

15 installation space (15) for antennas (14) is disposed in the front or rear region below a 

vehicle frame (9) between a front axle (6) and the front end side (12) of the heavy-

duty transport vehicle (1) or between a rear axle (7) and a rear end side (16) of the 

heavy-duty transport vehicle (1), for the automated mode antennas (14) are disposed 

in the second installation space (15), the heavy-duty transport vehicle (1) is equipped 

20 with a vehicle control (11) which is in operative connection with the traction drive 

and/or steering and/or braking system, the heavy-duty transport vehicle (1) has an 

interface for coupling the manual control system (3) and the antennas (14) to the 

vehicle control (11), the vehicle control (11) has an automatic means, which can be 

activated for driverless automated operation, for inputting and storing possible travel 

25 routes and a transport assignment, for automatically determining the vehicle position 

in space, for controlling the movement of the vehicle in dependence upon its position 

in space and upon the specified transport assignment and for braking the heavy-duty 

transport vehicle (1) when obstacles are present. 

30 2. Heavy-duty transport vehicle (1) as claimed in claim 1, characterised in that the 

manual control system (3) can be activated or deactivated via a safety circuit. 
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3. Heavy-duty transport vehicle (1) as claimed in claim 1 or 2, characterised in that 

the automatic means is configured, in order, after activation of the automated mode, to 

intervene into the control of the heavy-duty transport vehicle (1) and to assume this 

control during driverless automated operation. 

5 

4. Heavy-duty transport vehicle (1) as claimed in any one of claims 1 to 3, 

characterised in that an additional second installation space (15) for antennas (14) is 

disposed in the rear or front region below the vehicle frame (9) between the rear axle 

(7) and the rear end side (16) of the heavy-duty transport vehicle (1) or between the 

10 front axle (6) and the front end side (12) of the heavy-duty transport vehicle (1). 


