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The invention relates to a remote-controlled transporting device for load support

ing elements and to a method for controlling such a device.

In the prior art are known non-remote controlled lift carriages including a crane 

fork which is inserted into the pallet and lifted. The lift carriage is steered by 

means of a drawbar and is moved on manually or using external power.

Such devices are operated with remote control, as is described in DE 25 27 529 

C2, for example.

The publication "Trends bei Flurförderern und Nutzfahrzeugen - eine CeMAT- 

Nachlese", dhf 7/8, page 85 discloses a floor conveyor vehicle having a four- 

wheel steering. The publication "Vierrad-Fahrzeug für den Werkzeugwechsel", 

F+H Fördern und Heben 46 (1996) No. 6, page 478 presents a battery-powered 

four-wheel vehicle having a fully-electric four-wheel steering.

The European laid-open publication EP 1 506 902 A2 discloses a transport de

vice in the form of a lift carnage for a semitrailer. The lift carnage includes an 

electric drive for steering, moving and lifting the semitrailer. The lift carriage is 

steered under the semitrailer by an operator with the aid of a handle, and subse

quently, a lifting plate is moved under the coupling of the semitrailer to then raise 

the coupling. In the raised condition, the semitrailer may then be moved by the 

operator, in that the lift carnage is steered using a handle. Conveniently, the han

dle for controlling and steering the lift carnage by the operator needs to protrude 

from below the semitrailer.

In US 2004/0013505 A1 is described a lift carnage for pallets. The lift carriage 

includes a crane fork which is driven under a pallet and then lifted. A drive and a 

steering device for the lift carriage is arranged in the region of a control and steer

ing section of the lift carriage, which section is not driven under the pallet.
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The problem arises therefrom to propose a remote-controlled transporting device 

which has a more simple structure and occupies less space and a method for 

controlling such a transporting device.

The problem is solved by a transporting device having the features of claim 1 and 

a method having the features of claim 2. A transporting device according to the 

invention for a load supporting element taking on a load is provided with an ar

rangement for remote-controlled operation, an electric drive for steering, moving 

and lifting the load supporting element, a control unit and a power supply and a 

supporting part for accommodating the load supporting element, wherein drive, 

control unit and power supply are disposed within a space area of the supporting 

part and the supporting part completely underrides the load supporting element. 

In this context it is provided to embody the supporting part to have a U-shaped 

design in cross section and to accommodate the individual functional members 

in the space produced. In this manner, a supporting device in terms of a load fork 

of a lift carriage may be employed which can be inserted completely into the 

clearance gauge of a load supporting element, such as a pallet, for example, and 

accommodated therein even for storage purposes without additional space occu

pied. In this manner, the transporting device can be employed advantageously in 

case of limited space conditions, for example in trucks. For transporting individual 

load units without palletizing, it can be advantageous to use a transporting device 

which in its dimensions can accordingly be adapted to the size of the load units. 

For transporting pallets, the transporting device is used in pairs, wherein a corre

sponding control of the two transporting devices and remote control thereof can 

be carried out in a coordinated manner in that the two transporting devices are 

controlled, at least during transportation of the load supporting element, in parallel 

and at a fixed distance from each other as one piece, while during shunting with

out a load each transporting device can be controlled individually for simplified 

and faster maneuvers.

The transporting device preferably has two mutually spaced axles, preferably 

each including two wheels which are driven separately by an electric drive unit. 

Depending on the length of the transporting device and the load to be taken on 
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by said device, multiple axles and multiple wheels on one axle can be provided. 

Advantageously, it is provided that each wheel is driven by one respective drive 

unit. A gear unit for reduction gearing or transmission gearing can be provided 

between wheel and drive unit. The transmission of the force transferred from the 

drive units to the wheels is preferably in a form-fitting manner, however, may also 

be by frictional engagement. Each individual drive unit is controlled separately, 

according to a desired operation mode, by a central control unit which can also 

include a receiving and transmitting function for remote controlling of the trans

porting device.

The supporting part is preferably raised and lowered by the drive units intended 

for driving the wheels. For this purpose, a gear mechanism is provided between 

the supporting part and a respective axle, for example in the simplest case a 

threaded rod or a spindle, which is turned in a nut fixed in the supporting part, or 

preferably in the axle, or a telescope spindle which ensures a higher transmission 

and lesser actuation forces, respectively. In order to prevent an upstroke of the 

supporting part with each steering procedure, which likewise provides turning of 

the axle relative to the supporting part, a free angle, for example ± 90°, can be 

provided in the gear mechanism, wherein no upstroke and merely steering by 

turning the axle in relation to the supporting part is effected and an upstroke 

starts, when the axle is turned beyond this angle up to repeated rotation about 

the hold point in the supporting part.

As an alternative to free-running, a coupling or a locking device with a locking bolt 

can be provided, which by means of a remote-controlled control command, for 

example, or actuator technology, for example, such as an electromagnet or the 

like, can block or enable the gear mechanism at a desired angle of turning. The 

coupling can be operative both in a frictional engagement and in a form-fitting 

manner. Herein, for example the portion of the gear mechanism fixed to the axle 

can be disposed to be turnable relative to said axle in that, for example, the spin

dle nut is disposed to be turnable along the vertical axis of the axle. In that con

text, a coupling operative between the axle and the gear mechanism or portion 

of the gear mechanism, like the spindle nut, is closed for lifting a load by means 
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of a turning move of the axle about its vertical axis by driving of the wheels in 

opposite directions, for example, in a force-fitting, frictional engagement or form

fitting manner. If the coupling is open, the axle can turn in relation to the gear 

mechanism without transmission of the turning movement. Thus, with an open 

coupling, steering is always allowed without a lifting movement occurring. If the 

coupling is closed, a turning movement in relation to a free run in the range of ± 

90° immediately causes a lifting movement. In a further exemplary embodiment, 

a corresponding coupling or a corresponding locking bolt can be provided also 

between gear mechanism and supporting part such that the gear mechanism in 

its entirety together with the axle turns during a steering procedure by turning of 

the axle about the vertical axis by different drive of the wheels, however, due to 

the internal resistance thereof does not make an internal movement, for example 

with a spindle gear, due to a relative turning of the spindle in relation to the nut.

Owing to the transporting devices, in particular in use as a lifting and transporting 

device for pallets composed of two jointly operative elements, a completely dif

ferent way of maneuvering as compared to lifting carnages is made possible. 

Thus, what is allowed thereby, for example, is lateral inserting into a pallet and 

then transporting the pallet after lifting perpendicular to the insertion direction, 

turning a pallet on place about its vertical axis, passing of transporting devices 

through a planar accumulation of pallets with according orientation of the clear

ance gauges. For adaptation of a supporting part to the length of the load sup

porting elements, it can be advantageous that the supporting part is composed 

of at least two mutually displaceable telescope parts. These two parts can each 

bear an axle with the wheels to be driven and shifted into each other in a tele

scopic move by means of respective guidings or longitudinal profiles provided in 

the telescope parts, whereby the transporting device is shortened or extended in 

length. It can be advantageous that the set positioning of the two telescope parts 

relative to each other is fixed by locking or the like after the adjustment.

According to the invention, the proposed transporting device is operated by re

mote control. Furthermore, for implementing the remote-controlled commands, 
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there is need for controlling of the functions of the transporting device. For exam

ple, the drive units for moving, steering and lifting the support part have to be 

controlled accordingly. The controlling can be understood in a literal sense to be 

a mere output of control parameters to the drive units and/or regulation, wherein 

during regulation corresponding actual values, like electric signals of the drive 

units and/or signals of respective sensors provided for monitoring, for example, 

are considered in a control loop. Furthermore, during the controlling procedure, 

for example, parameters received from the outside, like distance signals, a GPS 

signal and/or the like can be evaluated for orientation of the transporting device 

in space, in relation to obstacles, load supporting elements and/or other trans

porting units. For example, it can be advantageous to employ multiple transport

ing devices or multiple pairs of transporting devices for the purpose of transport

ing multiple load supporting elements in a throng one behind the other or side by 

side, for example, in order to load or unload a vehicle swiftly, wherein the load 

supporting elements are taken on, moved and taken off again at a predefined 

distance from each other by remote-control using group commands which control 

the entire throng.

According to the invention, controlling of the advancement is realized in that the 

transporting device is advanced by concordant driving of all wheels and is steered 

by different driving of wheels using different speed and/or sense of rotation, whe

reby the axle is turned relative to its hold point on the supporting part. A lifting 

movement of the supporting part can be achieved advantageously in that upon 

driving of the wheels of one axle in opposite directions, the axle is driven in rota

tion and subsequently the spindle gear operative between axle and supporting 

part is driven, whereby the supporting part on the corresponding axle is lifted. 

Upon simultaneous actuation of the wheels of both axles, the load is lifted in a 

levelled manner. For example, in order to compensate an inclination of the load 

supporting element at a slope, it can be provided that an upstroke is adjusted 

differently at the two axles.

In case of using a supporting part with two or more telescope parts, said parts 

can be shifted relative to each other for variation of the length of the transporting
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device, when a blocking between the telescope parts, if present, is enabled in 

that the wheels of one axle are driven in the same sense of rotation and the 

wheels of the two axles are driven in a different sense of rotation.

A detailed explanation of exemplary embodiments of the invention is given below 

with reference to the Figures 1 to 4. In the drawings:

Figure 1 is a view obliquely from above on an exemplary embodiment with two 

transporting devices arranged in pairs in a schematic illustration;

Figure 2 is a view from below on a transporting device as illustrated in Figure 1;

Figure 3 is a front view of a transporting device with a supporting part not lifted; 

and

Figure 4 is a front view of a transporting device with a supporting part lifted.

Figure 1 shows in a schematic illustration two identical exemplary embodiments 

of two transporting devices 1,1' arranged in parallel to each other and spaced 

from accommodation openings of a load supporting element, for example a pallet, 

which transporting devices cooperate as a unit for taking on the load supporting 

element. In further exemplary embodiments, the transporting devices can be em

ployed individually for taking on loads, for example pieces of furniture or other 

loads having a clearance surface to the floor, into which the transporting device 

can be inserted. The transporting devices 1,1' communicate individually or toge

ther as a pair in a wireless and coordinated manner to a control station which is 

responsible in a centralized manner for controlling one or more units of transport

ing devices 1,1' individually or combined in pairs. Each individual transporting 

device 1,1' includes a supporting part 2 which has a U-shaped design in cross 

section and has a length in the range of the load supporting element or the load 

to be transported. If the length of the load supporting element is variable, or if a 

rectangular load supporting element is conveyed transversely or lengthwise, the 

supporting part 2 can be configured as a multi-part device, preferably a two-part 



DK/EP 2772407 T3

5

10

15

20

25

30

7

device, wherein the two telescope parts constituting the supporting part 2 can be 

varied in length by telescoping. The supporting parts 2 accommodate the remain

ing components on their bottom sides. The two axles (cf. Figure 2) for the wheels 

are accommodated by means of gearings 3, 15 which convert a rotational move

ment to an upstroke, for example telescope spindles or spindle gears or ball 

screw gears on the supporting parts 2.

Figure 2 shows the transporting devices 1,1' from below, wherein the description 

is directed only to the transporting device 1 and can be applied also to the trans

porting device 1' owing to the same construction thereof. The exemplary embod

iment as shown of the transporting device 1 is supported on two axles 4, 5, each 

of which has two wheels 6, 7 and 8, 9, respectively, rotatably fixed thereon, which 

axles are each received on a gear mechanism 3, 15 like a telescope spindle and 

turnable relative to the supporting part 2. The gear mechanisms 3, 15 can have 

a free angle, where during a turning move no upstroke results. The wheels 6, 7, 

8, 9 are dimensioned as to their width such that friction occurring during a rotation 

of the transporting device on the floor can be tolerated. If the friction is to be 

reduced further, the wheels can be configured to be two-part or multi-part de

vices, wherein the outer or inner part is driven and the inner and outer parts, 

respectively, merely have a bearing function. Each individual wheel 6, 7, 8, 9 is 

driven by a drive unit 10,11,12,13, for example an electric motor. The drive units 

10, 11, 12, 13 are each disposed before and behind the axles 4, 5, in the exem

plary embodiment as shown, and a gear mechanism for reduction gearing of the 

speed can be integrated in the drive units 10, 11, 12, 13. It is clear that the drive 

units rotate jointly with the axles 4, 5 upon a rotation thereof, that is, they are 

fixedly connected to the axles or received thereon. The drive - not illustrated - 

between drive units 10,11,12,13 and the wheels 6, 7, 8, 9 can be effected via a 

gear mechanism in a form-fitting manner, for example by means of a gearwheel 

or belt drive or the like, or by frictional engagement via a friction wheel drive. The 

drive units 10, 11, 12, 13 are controlled by a control and supply unit 14 provided 

between the axles 4, 5, and supplied with energy, for example electric power, 

respectively. The control and supply unit 14 is composed of a control unit which 
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receives commands in a wireless manner via a data transmission line, for exam

ple based on radio, infrared or ultrasound technology, and converts them to con

trol signals of the drive units 10, 11, 12,13 using an internal computer and imple

mented software, and a power supply unit including batteries or accumulators 

and providing the electric power for the drive units and the control unit. Necessary 

control and supply lines between the individual electric components are not illus

trated.

Figure 3 shows the transporting device 1 in a front view and with the supporting 

part 2 not lifted. In this condition the transporting device 1 underrides a load in 

that both wheels 6, 7 of the axle 6 are driven concordantly, that is, in the same 

sense of rotation. In the same manner, the wheels of the second (not illustrated) 

axle are driven. The gearing 15 for lifting the load remains unactuated during a 

linear run. Upon a turning of the axle 5 during non-linear maneuvers, like driving 

in curves, a slight lifting of the supporting part 2 can be prevented in that the 

gearing is provided with a free angle, wherein the gearing 15 is not yet activated. 

A free angle of ± 90°, for example, can ensure maneuverability without lifting of 

the supporting part 2. In order to lift the supporting part 2 and a load located 

thereon, if present, the drive units 10, 11 (Figure 2) of the axle 5, intended for 

driving the wheels 6, 7, are operated in opposite directions such that the axle 5 

is set in a screwing motion due to the opposed sense of rotation of the wheels 6, 

7 and the gearing 15 is activated at an angle exceeding the free angle, for exam

ple upon one or more complete rotations of the axle 5, and the supporting part 2 

is lifted. In the same manner, the second axle 4 (Figure 2) is operated such that 

the supporting part 2 is lifted preferably in a uniform manner. The same procedure 

is performed with the transporting device 1', in order to lift a pallet using two trans

porting devices 1,1', for example.

Figure 4 shows the transporting device 1 with lifted supporting part 2 after multiple 

rotations of the axle 5 about the vertical axis thereof by driving of the drive wheels 

6, 7 in opposite directions. As a result, the gearing 15 is turned and lifts the sup

porting part and a load located thereon, if present. In that context, the transporting 

device 1 is operable exclusively by means of the drive units 10,11,12,13 (Figure 
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2) driving the wheels 6, 7, 8, 9 (Figure 2). It can be operated using these drive 

units without any further connecting rods and articulations by simple wheel drive, 

wherein lifting of the supporting part 2 can likewise be effected by a wheel drive. 

Therein, the axle 5 can be arranged on the supporting part 2 by means of the 

gear mechanism 15. In this respect, a steering gear in terms of a four-wheel drive, 

wherein steering is effected by turning a vertical axis upon force application, on 

which vertical axis the axle for one or more wheels is received, is omitted. Rather, 

steering of the proposed transporting device is effected by turning the axle 5 (and 

the axle 4 as shown in Figure 2) by different drive speeds or different sense of 

rotation of the wheels 6, 7 and 8, 9, respectively, (Figure 2).

With reference to the example illustrated, the method for performing the most 

important maneuvers of the transporting device 1, 1' is explained in more detail:

Driving

For driving all drive units 6, 7, 8, 9 are powered in the same sense of rotation and, 

thus, all wheels 10, 11, 12, 13 are driven concordantly in the corresponding di

rection of motion.

Steering

For steering the wheels 7, 8 and 6, 9, respectively, disposed on the same sides 

of the axles 4, 5 are driven faster or slower than the wheels 6, 9 and 7, 8, respec

tively, on the other side of the axles 4, 5, according to the direction. In this man

ner, an angle between the axles 4, 5 and the supporting part 2 is obtained. In the 

range of a steering angle of preferably ± 90°, a free angle can be provided in the 

gear mechanisms 3, 15 such that steering without an upstroke is allowed. Fur

thermore, the axles 4, 5 can be turned about the vertical axis thereof if the wheels 

6, 7 and 8, 9, respectively, of one axle 4 and 5, respectively, are driven in an 

inverse sense of rotation. Thereby, both the axles 4, 5 individually or in pairs can 

be rotated about the vertical axis thereof. For example, in a parallel arrangement 

of two transporting devices 1, T, said devices can be turned about a common
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vertical axis, for example with a pallet taken on, in that all axles 4, 5 of the two 

transporting devices are oriented to the common center point.

Lifting

By turning of the wheels 6, 7 and 8, 9, respectively, disposed on one axle 4, 5 in 

opposite directions, the axles 4, 5 can be turned and, as a result, the respective 

downstream gear mechanism 3, 15 be driven, whereby depending on the direc

tion of rotation of the drive units 10, 11, 12, 13 and upon overcoming the free 

angle, if present, a lifting or lowering of the supporting part 2 is obtained.

Length variation

With a two-part supporting part composed of two telescope parts, wherein each 

telescope part bears one axle 4, 5, a length variation is achieved in that the 

wheels 6, 7 of the axle 5 are driven concordantly as to their sense of rotation, but 

are driven in opposite directions in relation to the wheels 8, 9 of the axle 4, which 

likewise are driven concordantly. When the wheels 6, 7, 8, 9 of the two axles 4, 

5 run towards each other, the length is shortened, when the wheels run diver

gently, the length of the supporting part is increased.

List of reference numerals

1 : transporting device

1': transporting device

2 : supporting part

3 : gear mechanism

4: axle

5 : axle

6 : wheel

7: wheel

8 : wheel

9 : wheel

10: drive unit
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11 : drive unit

12: drive unit

13: drive unit

14 : control and power supply unit

5 15: gear mechanism
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Patentkrav

1. Transportindretning (1, 1’) til et lastbæreorgan, som kan optage en last, og 

som er egnet til læsning og aflæsning af køretøjer, og som har en indretning til

5 fjernstyret drift, en elektrisk drivindretning til fjernstyring, kørsel og hævning af 

lastbæreorganet, en styreindretning og en strømforsyning samt en bæredel (2) til 

optagelse af lastbæreorganet, og hvor drivindretning, styreudstyr og strømforsy

ning er indrettet inden for bæredelens (2) rumlig område, og hvor bæredelen (2) 

er fuldstændigt anbragt under lastbæreorganet, og hvor bæredelen (2) set i tvær- 

10 snit er U-formet tildannet, og hvor de enkelte funktionselementer er anbragt i et 

tildannet rum, og hvor transportindretningen (1,1’) er egnet til at kunne anvendes 

parvis til transport af lastbæreorganet.

2. Fremgangsmåde til styring af en transportindretning (1) ifølge krav 1, ken- 
15 detegnet ved, at transportindretningen har to aksler (4, 5) med indbyrdes af

stand, hvor hver aksel har to hjul (6, 7, 8, 9), og at transportindretningen (1) frem

føres ved ensartet drift af hjulene (6, 7,8, 9) og styres ved forskellig drift af hjulene 

(6, 7, 8, 9) på en aksel (4, 5), idet der anvendes forskelligt omdrejningstal og/eller 

forskellig omdrejningsretning.
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Figur 3

Figur 4


