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(57) Abstract: The invention relates to an unload system to assist the unloading of a pallet (1) with stacked objects (2) on top of
the pallet (1) comprising a platform (41) suitable to carry at least one pallet (1) on top of the platform (41), lifting means (4) to lift
the vertical position of the platform (41) to an unload level (L2) for an topmost object (2) essentially equal to a loading level (L3)
of a transport means (3) to move the topmost objects (2) in an essentially horizontal direction (6) to the transport means (3), and at
least one position means (8, 81, 82) separate from the objects to indicate the unload level (L2) to the lifting means (4) and to a
method to unload a pallet (1) according to the present invention.
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System to load and unload pallets

Field of the invention
This invention relates to a system suitable to load and unload pallets with objects and to a

method for operating the system.

Background of the invention

Systems to load or unload a pallet with objects comprising a transport belt to carry objects
to load or unload the pallet are known. These systems operate at a certain loading or
unloading height of pallet and transport means suitable for workers of a particular height.
However, workers can have significantly different heights. For example small workers or
very tall workers have to work in an environment where the pallet and/or the transport

means operate on a height level eventually causing damage to workers health.

Summary of the invention
It is an object of the present invention to provide a system with a accelerated loading and

unloading process preventing damage to workers health.

The object is solved by a system to load pallets with objects or to unload objects stacked
on pallets comprising a platform suitable to carry at least one pallet, first lifting means to
adjust the vertical position of the platform, a transport means to carry objects to load or
unload the pallet with second lifting means to adjust the height of the transport means,
and at least one position means suitable to be attached to workers in order to indicate an
individual working height of the workers, wherein the vertical position of the platform and
the height of the transport means are adjusted by first and second lifting means in
accordance to the indicated working height. Working at an optimized working height will
protect the health of the workers and simultaneously result in an accelerated loading or
unloading process. An optimized working height is achieved, if the desired working height
is equal to the level, at which the work has to be done. The level at which the work has to
be done is determined by the height of the transport means and the vertical position of the
platform. By adjusting the height of the transport means and the vertical position of the
platform to a level, which equals the desired working height, the worker works at an
optimized working height. At optimized working height, the work can be performed faster

and the worker will not exhaust as fast as he would in case of working at a wrong working
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height. The invention provides a system not only making the simple working steps faster,
but also making the overall work more effective. The desired working height differs for
workers with different heights, therefore the desired working height is also denoted as the

individual working height.

The working height denotes the distance between the floor (or floor level) and usual
working area of the worker, preferably slightly below the height of the shoulder of the
worker, more preferred a height between shoulder and hip of the worker, most preferred
at a position of the elbow in case of a 90° bended arm (upper arm downwards, forearm
horizontal). The height of workers may vary between 1,50m and 2,00m requiring an
individual adjustment of the vertical position of the platform and the height of the transport
means to provide a system allowing the individual worker to work at an optimized working
height. The height of the transport means (loading level of the transport means) denotes
the distance to the floor or floor level (or height above the floor). The objects are carried
on top of the transport means. The movements of objects during loading or unloading the
pallet (moving of objects from the pallet on top of the transport means or vice versa) shall
be essentially horizontal in order to safe time per carried object and to lower the required
manual effort applied by the worker. A manual overloading of the worker may cause
damages to the health of the worker. Therefore the working height shall be slightly above
the loading level of the transport means and shall correspond to the pallet position. Here
the term “slightly above” denotes a distance in the range of a few centimeters, for example
2cm, 5¢m or 10cm. The pallet position denotes the position of the topmost surface. This is
the pallet surface in case of empty pallets or in case of loaded or partly loaded pallet
upper the surface of the topmost object on top of the pallet. The vertical height of the
topmost surface of the pallet may be controlled by a photo sensor, e.g. in a photoelectric
barrier. People skilled in the art may choose other techniques to determine the topmost
surface of the pallet within the scope of this invention. As a result of different heights of
the worker, the height of the loading level of the transport means and the pallet has to be
adapted to the height of individual workers. The working height can be indicated for
individual workers by a position means attached to the workers. The individual height of
the worker can be utilized to estimated the desired individual working height. Shoulder,
elbow and hip of a worker are approximately at 83%, 67% and 58% of his height. The
desired (or optimized) working level may be indicated by the position means itself or

derived from the height of the worker according to the previous disclosed dependencies
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provided as readable data by the position means.

The first and second lifting means may be any suitable means to move the platform and/or
the transport means upwards or downwards. In an embodiment the first and/or second
lifting means comprise at least one element of the group of hydraulic actuators, electric
actuators, spindle, hoist motor. In a preferred embodiment, the second lifting means
should be able to lift also heavy pallets of at least 900 kg (loadable weight of an EU pallet)
and/or the first lifting means should be able to lift a transport means loaded with objects
having a total weight of at least 900kg. People skilled in the art are able to choose suitable
lifting means within the scope of this invention. The vertical adjustment of platform and
transport means is controlled by the interaction of the position means indicating the
desired working height and the first and second lifting means changing the vertical
position of the platform and the transport means in accordance to the indication provided

by the position means. .

The transport means is at least one element of the group of conveyor belts (e.g. rubber
conveyor belts), roller belts, chutes or combinations thereof as used in automatic

distribution systems as a labor saving system that allows large volumes to move rapidly.

In an embodiment the position means comprises suitable attaching means such as a
fixing pin, a clip, a holder, an adhesive layer, a glue layer or a Velcro fastener to be
attached to the workers. The clothes of the worker may comprise suitable counterparts,
also denoted as attaching means, to allow a secure attachment of the position means to
the worker. The counterpart may be adhesive areas, glue areas, areas equipped with
Velcro fasteners or the like. The flexible attachment via attachment means and the
corresponding counterparts allows a fast change of position means in case of different

working places or an easy and fast change of the indication of the desired working height.

In an embodiment the position means is suitable to provide a control signal to first and
second lifting means comprising control means suitable to receive the control signal and
to control the first and second lifting means to adjust the vertical position of the platform
and the height of the transport means according to the control signal. A position means (or
position sensor) may be any device that permits a position measurement or provides

information about the desired working height and/or the height of the worker. It can either
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be an absolute position means or a relative one (displacement means). Here the control
signal may comprise predetermined information of the desired working height and/or the
height of the worker or provides the possibility to detect the position, where the position
means is attached to the worker, e.g. the height indicating the desired working height. The
control signal may be an electrical, optical or electromagnetic signal or any other kind of
suitable signals. The control means is any means suitable to control the first and second

lifting means.

In another embodiment the control means comprise a transducer to receive the control
signal and to provide an adjustment signal, and preferably further comprising a computer
to analyze and/or to process the adjustment signal. The transducer may denote any kind
of transducer as a receiver for the control signal provided by the position means further
converting the control signal or a physical attribute of the control signal into an adjustment
signal to adjust the vertical position of the platform and the height of the transport means.
The adjustment signal may be transferred directly to the first and second lifting means or
preferably be analyzed and further processed by a computer as part of the control means
to control the lifting means in order to adjust the vertical position of the platfiorm and the
height of the transport means. The control signal may comprise coded information of the
desired working height and/or height of the worker to be processed into the corresponding

adjustment signal by a computer or a transducer.

In another embodiment the position means is at least one emitter of the group of IR
emitters, RF emitters, light reflectors, LED arrays, or transponders, especially RFID
transponders. The position of the position means can be detected, if the position means
emits a control signal, for example an optical or electromagnetic signal. The optical or
electromagnetic signals can be a radio frequency (RF) signal, an infrared (IR) signal,
visible light reflected from a reflector as the position means, a light signal emitted from a
light source like a LED or an array of LEDs or a signal emitted from a transponder. The
control signal is received by the control means or by receiving means as part of the
control means, for example by three or more transducers. The transducers for example
are antennas, photo sensors, RF sensors or IR sensors. The signal received by the
receiving means or transducers is analyzed in order to determine the position of the
position means. This procedure allows to determine of the desired working height for any

worker individually. It also enables to change the desired working height, e.g. as a result
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of getting tired during working at a certain working height. The worker simply attaches the
position means at a different location on his clothes. People skilled in the art will apply
common techniques to calculate the position of the position means from the control
signals received by three or more transducers or other receiving means within the scope
of this invention. Alternatively the emitter provides coded information about the desired
working height, for example via a RFID transponder. In this case there is no need to
indentify the position, where the position means is attached to the worker. However, the
desired working position cannot be changed during work, because this would require a

change of the information provided by the transponder.

Common transponders receive a signal from another signal emitter and response to this
signal on a predetermined frequency, preferably in a coded manner. RFID transponders
are one group of transponders used in logistic processes. Such transponders may be LF
transponders emitting at frequencies below 135kHz with an operating distance of 1.5m,
HF transponders emitting frequencies between 3 and 30 MHz and an operating distance
of 1.2m, UHF transponders emitting frequencies of 200MHz to 2GHz with an operating
distance of 3-7m and MW transponders emitting at frequencies larger than 2GHz with an
operating distance up to 2m. These transponders can be used in different environments.
The operating distance is sufficient for the use of these position means within the unload
system according to the present invention. The limited operating distance of position
means is advantageous, because the system should not be influenced by other control
signals indicating other desired working height from position means of workers working at

other working places far away. A preferred operating distance is below 3m.

In another embodiment the position means comprises a verification means, preferably a
verification button, to confirm the current working height as the desired working height. It
may be advantageous not to provide a control signal permanently. In case of a control
signal providing working height or height information, it would be disturbing, if workers
equipped with position means just passing other transport means or platforms causing
adjustments of first and second lifting means without working at these platforms and
transport means. The same holds for position means providing position information as the
control signal. Even for workers working at the assigned working place, small movements
of the worker may be interpreted as a change of the desired working height causing

frequent adjustment of platform height and height of the transport means. Such non-
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desired adjustment would disturb the loading or unloading process. These negative
effects are avoided by sending a control signal on demand by using the present
verification means. The adjusted vertical position of the platform and the height of the
transport means are kept constant until the next control signal is sent out from the position

means by applying the verification means.

In another embodiment the control means provides an adjustment signal after the position
means provide a first control signal indicating a first working height and subsequently a
second control signal indicating a second working height, wherein a difference between
first and second working height is above an adjustment threshold. This embodiment is
especially advantageous in case of control signals from the position means used for the
determination of the position of the position means. Here, movements of the worker are
not interpreted as a change of the desired working height in case of small height variation
due to normal movements of the worker and subsequently of the position means attached
to the worker during loading or unloading the pallet. In case of control signal providing
information of the desired working height, a change of the workers with approximately the
same height will not cause height adjustments of platform and transport means eventually
causing a delay or a disturbance of the loading or unloading process. A suitable
adjustment threshold is a distance change of more than 15 cm, preferably more than
10cm. In a preferred embodiment the control means provide an adjustment signal after
the second control signal is confirmed by a third control signal received after passing a
sufficient time interval also indicating a distance above the adjustment threshold
compared to the first control signal. A sufficient time interval may be 10 sec to avoid
adjustment caused by workers picking up something from the floor, which usually implies

a height variation of the attached position means of more than 15cm.

In an embodiment the first lifting means is arranged in a cavity suitable to lower the
vertical position of the platform below a floor level. The height of stacked pallets usually
exceeds the height of the loading or unloading level of any neighbored transport means
and/or the desired working height. Therefore a cavity is required to lower the platform
level beneath the floor level in case of low desired working heights. The floor level

denotes the location of the surface of the floor.

In an embodiment the transport means comprises moving means suitable to move the
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transport means close to the pallet. The objects preferably shall only be pushed or pulled
from the pallet towards the transport means or vice versa without any further effort of
vertical movements. A worker does not have to support the object to bridge a gap
between pallet and transport means, because the gap is closed by moving the transport
means towards the pallet. Here, the transport means is at least one element of the group
of conveyor belts, roller belts, chutes or combinations thereof. The reduced manual effort

is also a contribution to the prevention of damages to the health of the workers.

The invention further relates to a method to load or unload pallets according to the present
invention, comprising the steps of
- placing a pallet on top of a platform,
- indicating an individual working height with a position means attached to a
worker,
- adjusting the vertical position of the platform and the height of a transport
means in accordance to the indicated individual working height, and

- loading or unloading the pallet.

In an embodiment the step of indicating the individual working height comprises the step
of attaching the position means to the clothes of the worker with suitable attaching means.
In a preferred embodiment the step of indicating the individual working height comprises
the step of applying a verification means, preferably pressing a verification button, to
confirm the current working height as the desired working height. With such verification
means, any undesired adjustment of the platform or the transport means is excluded.

Adjustments will only be performed on demand after applying the verification means.

The above discussed embodiments are only examples. Skilled people may consider
modifications of said embodiments within the scope of this invention. More details of the

invention are shown in the following figures and the detailed description of embodiments.

Brief description of the drawings

Fig.1: worker with individual working height and position means indicating this level.
Fig.2: system according to the present invention.

Fig.3: system according to the present invention with transport means comprising moving

means.
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Detailed description of embodiments

Fig. 1 shows a worker 9 wearing working clothes with a position means 8 attached to the
clothes. The position means 8 is attached to the clothes at a height corresponding to the
individual (desired) working height L3 of the worker, which absolute values may differ
significantly from workers with different height. However, the relative height of the
individual working level as a ration of the individual height is very similar between all
workers. In this example the position means 8 is attached to the worker 9 by a Velcro
fastener 10 on top of the surface of the clothes. Here the Velcro fastener is arranged as a
stripe to enable to attach the position means 8 at any desired height. The position of the
position means may indicate the individual (desired) working height. Alternatively, the
position means provide information (data) about individual working height or the height of
the workers used directly to control the first and second lifting means. In this case, the
position means can be attached to the worker at any suitable position, for example in a

pocket.

Fig.2 shows an example of the system according to the present invention, with a pallet 1
on top of a platform 3 with objects 2 stacked on top of the pallet 1 to be unloaded to the
transport means 4. The platform 3 is moved by first lifing means 31 upwards and/or
downwards along the moving direction 33 depending on the control signal of the position
means 8. Simultaneously or separately the height L2 of the transport means 4 is adjusted
along the moving direction 43 of the second lifting means 41 of the transport means 4 in
accordance to the control signal of the position means 8. To be able to perform this
adjustment for any kind of pallets 1, the lifting means 31 are arranged in a cavity 32 with a
suitable depth L1. People skilled in the art are able to choose L1 in accordance to the
known common pallet sizes and heights. The adjustment by the first and second lifting
means 31, 41 avoid negative impacts on the health of the workers 9 able to work at the
desired working height L3. The system comprises control means 7 suitable to receive the
control signal from the position means 8. The control means 7 may be on one side of the
pallet 1, or on two or more sides of the pallet 1. In this example, the control means 7 are
arranged at the transport means 4. In other embodiments there may be more control
means to determine the position of the position means 8. The control means 7 controls

the first and second lifting means 31, 41.
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Fig. 3 shows another embodiment of the system according to the present invention, where
the transport means 4 is not fixed to the floor 5, but can be moved towards 44 the pallet 1
to load or unload the pallet 1 and backwards 44 after completed loading or unloading of
the pallet 1 in order to replace the fully loaded or empty pallet 1 by another pallet. The
moving means 42 in order to move the transport means 4 may comprise any suitable
moving means, e.g. rolls, wheels, guide rails or tracks. The moving means may allow
moving directions 44 in a one dimensional or two dimensional manner. The position
means and the control means are not shown here for ease of understanding of the feature

of movable transport means 4.

The shown embodiments must not be considered as limitation of the invention. The
discussed embodiments are only examples of the present invention. People skilled in the
art may consider alternative embodiments of the previously disclosed invention still falling

into the scope of this invention.
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LIST OF NUMERALS

pallet

objects

platform

first lifting means

cavity for first lifting means

moving directing of first lifting means
transport means

second lifting means

moving means of transport means

moving direction of the second lifting means
moving direction to move the transport means
floor level

unload direction to unload objects

control means

position means

worker

attaching means

PCT/EP2010/057710

distance between floor level and bottom level of cavity for first lifting means

height of the transport means

individual working height
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CLAIMS

1. A system to load pallets (1) with objects (2) or to unload objects (2) stacked on
pallets (1) comprising a platform (3) suitable to carry at least one pallet (1), first lifting
means (31) to adjust the vertical position of the platform (3), a transport means (4) to carry
objects (2) to load or unload the pallet (1) with second lifting means (41) to adjust the
height (L2) of the transport means (4), and at least one position means (8) suitable to be
attached to workers (9) in order to indicate an individual working height (L3) of the workers
(9), wherein the vertical position of the platform (3) and the height (L2) of the transport
means (4) are adjusted by first and second lifting means 31, 41 in accordance to the

indicated working height (L3).

2. The system according to claim 1, characterized in that the first and/or second
lifting means (31, 41) comprises at least one element of the group of hydraulic actuators,

electric actuators, spindle, hoist motor.

3. The system according to claim 1or 2, characterized in that the position means (8)
comprises suitable attaching means such as a fixing pin, a clip, a holder, an adhesive

layer, a glue layer or a Velcro fastener, to be attached to the worker (9).

4. The system according to any of the preceding claims, characterized in that the
position means (8) is suitable to provide a control signal to the first and second lifting
means (31, 41) comprising control means (7) suitable to receive the control signal and to
control the first and second lifting means (31, 41) to adjust the vertical position of the
platform (3) and the height (L2) of the transport means (4) in accordance to the control

signal.

5. The system according to claim 4, characterized in that the control means (7)
comprise a transducer to receive the control signal and to provide an adjustment signal,
and preferably further comprising a computer to analyze and/or to process the adjustment

signal.

6. The system according to any of the preceding claims, characterized in that the
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position means (8) is at least one emitter of the group of IR emitters, RF emitter, light

reflectors, LED arrays, or transponder, especially RFID transponder.

7. The system according to any preceding claim, characterized in that the position
means (8) comprises a verification means, preferably a verification button, to confirm the

current working height as the desired working height.

8. The system according to claim 5, characterized in that the control means (7)
provides an adjustment signal after the position means (8) provide a first control signal
indicating a first working height (L3) and subsequently a second control signal indicating a
second working height (L3), wherein a difference between first and second working height

is above an adjustment threshold.

9. The system according to claim 8, characterized in that the control means (7)
provide an adjustment signal after the second control signal is confirmed by a third control
signal received after passing sufficient time interval also indicating a distance above the

adjustment threshold compared to the first control signal.

10. The system according to any of the preceding claims, characterized in that the first
lifting means (31) is arranged in a cavity (32) suitable to lower the vertical position of the

platform (3) below a floor level (5).

11. The system according to any of the preceding claims, characterized in that the
transport means (4) is at least one element of the group of conveyor belt, roller belt, chute

or combinations thereof.

12. The system according to any of the preceding claims, characterized in that
transport means (4) comprises moving means (42) suitable to move the transport means
(4) close to the pallet (1).

13. Method to unload a pallet (1) using an unload system according to claim 1,
comprising the steps of
- placing a pallet (1) on top of a platform (3),

- indicating an individual working height (L3) with a position means (8)
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attached to a worker (9),
- adjusting the vertical position of the platform (3) and the height (L2) of a
transport means (4) to the indicated individual working height (L3), and

- loading or unloading the pallet (1).

14. Method to unload a pallet (1) according to claim 13, characterized in that the step
of indicating the individual working height (L3) comprises the step of attaching the position

means (8) to the clothes of the worker (9) with suitable attaching means (10).

10 15. Method to unload a pallet (1) according to claim 13 or 14, characterized in that the
step of indicating the individual working height (L2) comprises the step of applying a
verification means, preferably pressing a verification button, to confirm the current working

height as the desired working height (L3)..

15
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