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(57)  Method for controlling a lifting device (1) ar-
ranged to be lifted between a lifting state and a resting
state, and to change between a holding position and a
releasing position. The method comprises the steps, a)
at least a state signal with information on the state of the
liting device is received, b) change of the state of a lifting
device from the lifting state to the resting state is detected,
c) at a detected change of the state of a lifting device

from the lifting state to the resting state, monitoring if the
state of a lifting device is maintained in the resting state
during a certain time period, d) if the state of a lifting
device is maintained in the resting state during said time
period, generating at least one control signal for achiev-
ing a change between the holding position and the re-
leasing position, and otherwise maintain the lifting device
in the holding position or the releasing position.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a method for
controlling a lifting device. The lifting device is arranged
to be lifted between a lifting state and a resting state, and
to change between a holding position and a releasing
position. The present invention further relates to a control
unit for controlling a lifting device and a lifting device com-
prising the control unit, and use of said control unit and
lifting device.

PRIOR ART

[0002] Lifting devices are used for lifting and moving
an object between different location on the ground or on
a support. The lifting device comprises means for holding
and releasing the object. By means of the means for hold-
ing and releasing the object, the object can be held at
the lifting device and released from the lifting device. An
operator controls the means for holding and releasing
the object.

[0003] The lifting device is adapted to be connected to
alifting elementthatis connected to a lifting arrangement,
such as a crane a traverse or similar. The lifting element
is for example a lifting hook, a lifting strap or similar.
[0004] The lifting device is used for moving the object
by means of that the object is held at the lifting device in
a first position in contact with a first support. Thereafter
the object is lifted and moved to a second position in
contact with a second support, whereupon the object is
released from the lifting device. For example, the lifting
device is used in a storage, at an assembly line, etcetera.
[0005] A problem with lifting devices according to the
state of the art is that an operator of the lifting device
manually must control the means for holding and releas-
ing the object. The means for holding and releasing the
object is controlled for example by means of a control on
the lifting device or a remotely operated control. Thereby,
the operator must visually assure that the lifting device
is in a resting state on the ground or on the support before
holding and releasing of the object is controlled so that
the object is released from the lifting device or the object
is held at the lifting device. Thereby, the operator must
be in the vicinity of the lifting device for observing if the
lifting device is in the resting state. Even if an operator
is in vicinity of the lifting device it may be difficult to see
if the lifting device is in the lifting state or in the resting
state due to that the lifting device or objects in the sur-
rounding obstruct the vision of the operator.

[0006] A change between the holding position and the
releasing position should be performed when the lifting
is in a resting state on the object. In the case where the
lifting device is an electro magnet or an electro permanent
magnet, there is a risk that the operator lowers the lifting
device without object with the lifting device in a holding
position towards the object on the support. Thereby, a
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displacement of the object can be created that displaces
the object towards the lifting device, wherein the object
and the lifting device can be damaged.

[0007] Another problem with lifting device according
to the state of the art is that it is possible for the operator
to control the means for holding and releasing the object
so that the object is released from the lifting device prior
to that the object is arranged on the intended support.
For example, an operator can intentionally or by mistake
release the object from the lifting device prior to that the
object is arranged on the intended support.

[0008] In certain situation, the control for controlling
the means for holding and releasing the object is located
on the lifting device. A disadvantage is that the operator
thereby must be in direct vicinity to the lifting device for
controlling the holding and releasing of the object. There-
by, there is a risk that the object, at contact between the
control and surrounding objects, is released from the lift-
ing device.

[0009] If the object is released from the lifting device
prior to that the object is in contact with the intended
support, there is a risk that the operator or persons in the
surrounding is injured. Furthermore there is a risk that
the object is damaged or that damage arises on objects
in the surrounding. Accordingly it is desirable to avoid
that an object is released from the lifting device when the
liting device is in a lifting state.

SUMMARY OF THE INVENTION

[0010] The object of the present invention is to provide
a method for controlling a lifting device that solves above
mentioned problems of the prior art. A first object with
the presentinvention is to provide a method for controlling
a lifting device when the lifting device is used for lifting
an object between different positions on a support without
that an operator visually needs to assure that the lifting
deviceisin aresting state on the support. A second object
with the present invention is a method for controlling a
liting device without that an operator manually needs to
control the change between the holding position and the
releasing position. A third object with the present inven-
tion is a method for controlling a lifting device without that
the operator directly can control the change between the
holding position and the releasing position. A fourth ob-
ject with the present invention is a method for controlling
a lifting device so that a situation is prevented where the
liting device in the holding position without holding an
objectis changed from the lifting state to the resting state.
[0011] The objectis obtained with a method according
to claim 1 for controlling the previously mentioned lifting
device. The method comprises the steps:

- receiving at least a state signal with information on
the state of the lifting device,

- detecting achange of the lifting device from the lifting
state to the resting state,

- atadetected change of the state of the lifting device
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from the lifting state to the resting state, monitoring
if the state of a lifting device is maintained in the
resting state during a certain time period,

- if the state of the lifting device is maintained in the
resting state during said time period, generating at
least a control signal for achieving a change between
the holding position and the releasing position, and
otherwise maintain the lifting device in the holding
position or the releasing position.

[0012] The method comprises detecting when the
state of the lifting device is changed from the lifting state
to the resting state. At a detected change of the state of
the lifting device from the lifting state to the resting state,
it is assured that the lifting device is in the resting state
by means of that the state of the lifting device is monitored
during the first mentioned time period. If the state of a
lifting device during the time period is maintaining the
resting state, the lifting device is assumed to be inten-
tionally brought to the resting state with the purpose of
either collecting or releasing an object.

[0013] After that the lifting device is maintained in the
lifting state during the first mentioned time period, the
first mentioned control signal is generated that achieves
a change between the holding position and the releasing
position.

[0014] The term "change" relates to a change of the
position of the lifting device from the holding position to
the releasing position or from the releasing position to
the holding position.

[0015] The term "state" relates to whether the lifting
device is in the lifting state or the resting state. In the
liting state the lifting device is affected by a lifting force
in a direction away from the support. In the resting state
the lifting device mainly lacks interaction from the lifting
force.

[0016] The term "position" relates to whether the lifting
device is in the holding position or the releasing position.
In the holding position the lifting device is arranged so
that an object can be held at the lifting device. In the
releasing position the lifting device is arranged so that
an object can not be held at the lifting device.

[0017] By means of the method the change between
the holding position and the releasing position is control-
led without that the operator manually needs to control
the lifting device. Thereby, the use of the lifting device is
facilitated since that the lifting device can be operated
without control for controlling the holding position and the
releasing position. Furthermore the use of the lifting de-
vice is facilitated by means of that the change between
the holding position and the releasing position is possible
without the necessity that the operator visually assures
that the lifting device is in the resting state. Furthermore,
the risk that the object intentionally or by mistake is re-
leased from the lifting device prior to that the lifting device
is in the resting state on the ground is reduced.

[0018] According to an embodiment of the invention,
the method comprises the steps:
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- subsequent to generating the first mentioned control
signal, monitoring if the state of the lifting device is
changed from the resting state to the lifting state dur-
ing a second certain time period,

- If the state of the lifting device is changed from the
resting state to the lifting state during said second
time period, maintain the lifting device in the holding
position or in the releasing position, and otherwise
generate at least a second control signal for achiev-
ing a change between the holding position and the
releasing position.

[0019] After that the first mentioned control signal has
been generated, the state of the lifting device is either
changed from the holding position to the releasing posi-
tion or from the releasing position to the holding position.
Thereby, holding of the object or releasing of the object
has been induced. If the control of the lifting device has
occurred according to a wish of the operator, the lifting
device is to be removed from the support.

[0020] The method comprises monitoring if a state of
a lifting device is changed from the resting state to the
liting state within the second time period. At a change
from the resting state to the lifting state within the second
time period, itis assumed that prior change of the position
of the lifting device between the holding position and the
releasing position was correct and that the lifting device
is maintained in the holding or the releasing position that
was generated by the first mentioned control signal.
[0021] If, on the other hand, the state of the lifting de-
vice has not been changed from the resting state to the
lifting state within the second time period, it is assumed
that the prior change of the position of a lifting device
between the holding and the releasing position was in-
correct and that a second control signal is generated that
achieves a change between the holding position and the
releasing position.

[0022] The method results in that the operator has
within the second time period to confirm that the change
between the first mentioned control signal is correct by
means of controlling the lifting arrangement so that the
state of the lifting device is changed from the resting state
to the lifting state.

[0023] If the change of the first mentioned control sig-
nal is incorrect, the operator refuses the change by
means of maintaining the lifting device in the resting state
on the support, wherein the second control signal gen-
erates a change between the holding position and the
releasing position subsequently to the second time peri-
od. Accordingly, the change of the first mentioned control
signal is restored by means of generating the second
control signal.

[0024] According to an embodiment of the invention,
the method comprises the steps:

- subsequent to generating the second control signal
that achieves a change from the holding position to
the releasing position, maintaining the lifting device
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in the holding position or the releasing position and
monitoring of change in the state of the lifting device
from the resting state to the lifting state,

- atadetected change of the state of the lifting device
from the resting state to the lifting state during a time
that exceeds a third time period, generating a third
control signal that results in that changes between
the holding position and the releasing position again
are permitted according to the method.

[0025] Subsequent to generating the second control
signal that results in the change of the position between
the holding position and the releasing position, the lifting
device is maintained in its position. Thereby, no further
change of the position of the lifting device occurs while
the lifting device is located in the resting state.

[0026] The method comprises monitoring a change in
the state of the lifting device from the resting state to the
lifting state. At a detected change of the state of the lifting
device from the resting state to the lifting state during a
time that exceeds the third time period, generating a third
control signal that results in that changes between the
holding position and the releasing position again are per-
mitted.

[0027] By means of changing the state of the lifting
device from the resting state to the lifting state during a
time that exceeds the first time period, possible changes
to the means for holding and releasing the object is re-
started according to the previous method steps.

[0028] According to an embodiment of the invention,
the method comprises the steps:

- during a fourth certain time period for generating the
first mentioned control signal, generating a first re-
striction signal that results in that the lifting device is
maintained in the resting state.

[0029] During the fourth time period a change is in-
tended between the holding position and the releasing
position. By means of the method the first restriction sig-
nal is generated that prevents changes in the state of a
lifting device from the resting to the lifting state. Thereby,
it is prevented that the object by mistake is dropped by
means of that the state of the lifting device is changed
from the lifting state at the same time that the change
between the holding position and the releasing position
is generated by the first mentioned control signal.
[0030] According to an embodiment of the invention,
the fourth time period is between the first mentioned time
period and the second time period.

[0031] According to an embodiment of the invention,
the first restriction signal that prevents the state of the
lifting device from being changed ceases after the end
of the fourth time period.

[0032] According to an embodiment of the invention,
the first restriction signal is generated if the state of a
lifting device is maintained in the resting state during the
first mentioned time period, and otherwise the first re-
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striction signal is not generated.
[0033] According to an embodiment of the invention
the method comprises four steps:

- during a fifth certain time period for generating said
second control signal, generating a second restric-
tion signal that resultsin that the lifting device is main-
tained in resting state.

[0034] During the fifth time period a change between
the holding position and the releasing position is intend-
ed. By means of the method, the second restriction signal
is generated that prevents changes in the state of the
liting device from the resting to the lifting state.

[0035] Thereby, itis prevented that the object by mis-
take is dropped by means of that the state of the lifting
device is changed to the lifting state at the same time
that a change between the holding position and the re-
leasing position is generated by the second control sig-
nal.

[0036] According to an embodiment of the invention,
the fifth time period is subsequent to the second time
period and prior to the third time period.

[0037] According to an embodiment of the invention,
the second restriction signal that prevents the state of
the lifting device from being changed ceases after the
end of the fifth time periods.

[0038] According to an embodiment of the invention,
the second restriction signal is generated if the state of
a liting device is maintained in the resting state during
the second time period, and otherwise the second re-
striction signal is not generated.

[0039] According to an embodiment of the invention,
the lifting device is arranged so that the lifting state is
either in the holding position while holding the object or
in the releasing position without the object.

[0040] Thereby, a situation is prevented where the lift-
ing device is the holding position without holding an object
and the lifting device is changed from the lifting state to
the releasing position.

[0041] According to an embodiment of the invention
the first mentioned time period is between 0,5 to 5 sec-
onds, preferably between 1 and 3 seconds.

[0042] According to an embodiment of the invention
the second time period is between 10 to 20 seconds,
preferably between 12 to 17 seconds.

[0043] According to an embodiment of the invention
the third time period is between 0,5 to 5 seconds, pref-
erably between 1 to 3 seconds.

[0044] According to an embodiment of the invention
the fourth time period is between 0,5 to 10 seconds pref-
erably between 2 to 5 seconds.

[0045] According to an embodiment of the invention
the fifth time period is between 0,5 to 10 seconds, pref-
erably between 2 to 5 seconds.

[0046] The object with the present invention is also
achieved by a control unit for controlling a lifting device.
The control unit comprises:



7 EP 2 441 725 A1 8

- means for receiving information whether the lifting
device is in a lifting state or a resting state,

- means for generating at least a control signal for
achieving a change between a holding position and
a releasing position,

- aclock unit adapted to determine at least one time
period, wherein the control unit is characterized in
that the control unit is adapted to control the holding
and releasing of the object by means of the method
according to any of the claims 1to 7.

[0047] The means for receiving the information wheth-
er the lifting device is in a lifting state or a resting state
is adapted to receive information from the means for de-
tecting whether the lifting device is in a lifting state or a
resting state. Based on the information on the state of
the lifting device and the time from changes in the state
of the lifting device, changes in the state of the lifting
device is controlled by means of the means for generating
at least a control signal.

[0048] According to an embodiment of the invention
the control unit comprises means for controlling a lifting
arrangement so that the lifting device is maintained in
the resting state.

[0049] By means of the means for controlling a lifting
arrangement, the control unit has the ability to prevent
changes in the state of the lifting device from the resting
state to the lifting state at a change between the holding
position and the releasing position. Thereby, dropping of
the object by mistake is avoided.

[0050] According to an embodiment of the invention,
the means for controlling the lifting arrangement is adapt-
ed to generate a restriction signal that is transmitted to
the lifting arrangement, which restriction signal prevents
changes in the state of the lifting device.

[0051] The object with the presentinvention is also ob-
tained with a lifting device for lifting an object, wherein
the lifting device comprises

- means for holding and releasing of an object,

- means for detecting whether the lifting device is in a
lifting state or a resting state. The lifting device is
characterized in that the lifting device comprises a
control unit according to any of claims 8 to 9.

[0052] According to an embodiment of the invention,
the lifting device comprises a body with a space adapted
to receive a lifting element, wherein the lifting element is
adapted to act on the lifting device with a force so that
the lifting device with possible object is lifted from a sup-
port, wherein the means for detecting whether the lifting
device is in a lifting state or a resting state comprises

- adisplaceable part arranged within the space of the
lifting device, which displaceable part comprises a
in relation to the space displaceable contact member
with a contact surface, wherein the contact surface
is adapted to be brought into contact with the lifting
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element and to receive a certain force from the lifting
element so that the displaceable part is displaced
from a first position to a second position, wherein the
displaceable part is adapted to at ceasing of said
force be displaced from the second position to the
first position,

- indication means adapted to detect a position of the
displaceable part and to generate at least a state
signal that indicates whether the lifting device is in a
lifting state or a resting state based on the detected
position.

[0053] The position of a displaceable part indicates
whether the lifting device is in the lifting state or the resting
state. When the displaceable part is located in the first
position the lifting device is in the resting state. When the
displaceable part is located in the second position the
liting device is in the lifting state.

[0054] Theindicating meansisadaptedtodetectwhich
of the first and the second position the displaceable part
is located in. Based on the position of the displaceable
part, the indicating means generate said state signal that
indicates the state.

[0055] According to an embodiment of the invention,
the contact memberis ring formed with an opening adapt-
ed to receive the lifting element.

[0056] According to an embodiment of the invention,
the indicating means comprises a switch adapted to in
one of the first and the second position turn on the switch
and in the other of the first and the second position turn
off the switch, wherein the displaceable part comprises
a first protruding member adapted to act on the switch.
[0057] The switch is switched between actuated state
and deactivated state by means of interaction from the
protruding member. The switch is switched between ac-
tivated and deactivated state when the displaceable part
is displaced between the first and the second position.
[0058] According to an embodiment of the invention,
the lifting device comprises a re-displacing means adapt-
ed to acton the displaceable part so that the displaceable
part is re-displaced from the second position to the first
position at ceasing of said force from the lifting element.
[0059] By means of the re-displacing means it is as-
sured that the displaceable part is re-displaced from the
second position to the first position at ceasing of said
force from the lifting element.

[0060] According to an embodiment of the invention,
the displaceable part comprises a second protruding
member, the second protruding member is connected to
the re-displacing means, wherein the second protruding
member and the re-displacing means are adapted to co-
operate in re-displacing the displaceable part.

[0061] According to an embodiment of the invention,
the re-displacing means comprises an elastic element
arranged to act on the displaceable part with a re-dis-
placing force.

[0062] There-displacingforce from the elastic element
exceeds possible friction forces that prevent the re-dis-
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placing of the displaceable part from the second position
to the first position at lack of force from the lifting element.
The elastic element is for example a spiral spring a pneu-
matic spring, an elastic part, etcetera.

[0063] According to an embodiment of the invention,
the first protruding member and the second protruding
member protrudes in different direction from the contact
member.

[0064] According to an embodiment of the invention,
the means for holding and releasing the object is an elec-
tro permanent magnet.

[0065] Electro permanent magnets require only ener-
gy when it is turned on and off. Thereby, the energy con-
sumption is low in comparison to an electro magnet. Fur-
thermore, the use of electro permanent magnet in lifting
device has the advantage that the lifting device maintains
its magnetic properties also at a power failure. Accord-
ingly, the object will be maintained at the lifting device
even in the event of a power failure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0066] The invention will now be explained in detail by
describing different embodiments of the invention and
with reference to the appended figures.

Figure 1 discloses an embodiment of a lifting device
for holding and releasing an object according to the
invention.

Figure 2a discloses a part of a lifting device in an
enlarged view where the displaceable part is located
in the second position.

Figure 2b discloses the lifting device in figure 2a
where the displaceable part is located in the first po-
sition.

Figure 3 discloses a flow chart of an embodiment of
the method for controlling a lifting device.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE INVENTION

[0067] Figure 1 discloses an embodiment of a lifting
device 1 for holding and releasing an object 3 according
to the invention. The lifting device 1 comprises a body 5
with a space 7. In the disclosed embodiment the space
7 has the form of a through circular hole. The space 7
can also have other forms.

[0068] The space 7 is adapted to receive a lifting ele-
ment 9, such as a lifting hook, a lifting strap, or similar,
so that the lifting device 1 and lifting element 9 cooperate
with each other in lifting the lifting device 1 and possible
object 3.

[0069] The lifting device 1 comprises means 40 for
controllably holding and releasing the object 3, such as
an electro magnet, gripping arm, a vacuum grip, etcetera.
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Inthe disclosed embodiment, the lifting device comprises
an electro magnet.

[0070] A control unit 11 is connected to the means 40
for holding and releasing an object 3, wherein the control
unit 11 controls the holding and releasing of the object
3. In the disclosed embodiment, the control unit 11 con-
trols activation and deactivation of the electro magnet,
wherein the holding and releasing of the object 3 is con-
trollable. The control unit comprises necessary electron-
ics for controlling the means 40, for example a micro proc-
essor or similar electronic circuits.

[0071] The control unit comprises also a clock unit
adapted to measure and register time from a change in
the state of the lifting device.

[0072] The lifting element 9 is connected to a lifting
arrangement, such as a crane, traverse or similar (not
disclosed in figure 1). The lifting arrangement acts on the
liting element 9 with aforce in alifting direction 13, where-
in the lifting device 1 is lifted in the lifting direction 13.
Thereby the lifting device 1 is adapted to be lifted and
displaced between different locations.

[0073] The lifting device 1 further comprises a device
15 for preventing releasing of an object 3 prior to that the
object has reached contact with the support. The device
15 comprises adisplaceable part 20, an indication means
22 and a control unit 11.

[0074] The displaceable part20 is located in the space
7. The displaceable part 20 is displaceable between a
first position and a second position. The displaceable part
20 is separated from the space 7 by a gap 21, which
allows displacement of a displaceable part 20 between
the first and the second position.

[0075] Figure 2a discloses a part of the lifting device
in an enlarged view where the displaceable part 20 is
located in the second position. The lifting element 9 acts
on the displaceable part 20 with a force in the lifting di-
rection 13. When the displaceable part is located in the
second position, the lifting device is in the lifting state.
[0076] Figure 2b discloses the lifting device in Fig. 2a
where the displaceable partis located in the first position.
The displaceable part 20 lacks interaction from the lifting
element 9. When the displaceable part is located in the
first position the lifting device is in a resting state.
[0077] The displaceable part 20 is adapted be dis-
placed in the lifting direction 13 from the first position to
the second position when the lifting element 9 acts on
the displaceable part 20 with a certain force.

[0078] The displaceable part 20 is adapted to be dis-
placed reverse to the lifting direction 13 from the second
position to the first position when the force from the lifting
element 9 on the displaceable part 20 ceases.

[0079] The indication means 22 is adapted to detect
the first and the second position of the displaceable part
20. The indicating means 22 is adapted to generate and
transmit at least one state signal to the control unit 11
that indicates if the displaceable part 20 is in the first or
the second position.

[0080] In an alternative embodiment, the indication
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means 22 generates a state signal for each of the first
position and the second position. For example, a state
signal with 0 V indicates that the displaceable part 20 is
in the first position, wherein a state signal with +5 V in-
dicates that the displaceable part 20 is in the second
position.

[0081] The displaceable part 20 comprises a contact
member 24 and a contact surface 26. The contact mem-
ber 24 has an opening 27 that is adapted to receive the
lifting element 9. The contact surface 26 is directed away
from the lifting direction 13. Thereby, the contact surface
26 is adapted to be brought into contact with the lifting
element 9 and to abut each other.

[0082] The contact member 24 is in the disclosed em-
bodiment a ring enclosed along the circumference of the
space 7. The contact surface 26 is accordingly the part
of the inner envelope surface of the ring that is directed
away from the lifting direction 13.

[0083] The displaceable part 20 comprises a first pro-
truding member 28, which protrudes from the contact
member 24. The first protruding member 28 is adapted
to be displaced at a displacement of the displaceable
part 20 between the firstand the second position, wherein
the first protruding member 28 is adapted to act on the
indication means 22 so that at least a state signal is gen-
erated.

[0084] In the disclosed embodiment of the invention,
the indication means 22 contains a switch, such as a
micro switch, an optical switch, a relay, etcetera. In an
embodiment, the switch is arranged to disconnect the
connection when the protruding member 28 is in the first
position and to establish the connection when the first
protruding member 28 is in the second position. In an
alternative embodiment, the switch is arranged to dis-
connect the connection when the first protruding member
28 is in the second position and to establish the connec-
tion when the first protruding member 28 is in the first
position.

[0085] The displaceable part 20 comprises a re-dis-
placing means 30 adapted to re-displace the displacea-
ble part 20 from the second position to the first position
when the force from the lifting element 9 ceases.
[0086] The displaceable part 20 comprises a second
protruding member 32, which protrudes from the contact
member 24. The second protruding member 32 is adapt-
ed to be displaced at a displacement of a displaceable
part 20 between the firstand the second position, wherein
the second protruding member 32 is adapted to be influ-
enced by the re-displacing means 30.

[0087] The first protruding member 28 protrudes in a
direction reverse to the lifting direction 13. The second
protruding member 32 protrudes in a direction along the
lifting direction 13.

[0088] In the disclosed embodiment of the invention,
the re-displacing means 30 comprises an elastic ele-
ment, such as a spiral spring, a pneumatic spring, an
elastic part, etcetera. The elastic element is adapted to
act on the second protruding member 32 with a re-dis-
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placing force directed away from the lifting direction 13.
Thereby, it is assured that the displaceable part 20 is re-
displaced from the first position to the second position at
lack of force from the lifting element 9. The re-displacing
force from the elastic element is arranged to exceed pos-
sible friction forces that counteracts to the re-displacing
of the displaceable part 20 from the first position to the
second position at lack of force from the lifting element 9.
[0089] The controlunit11is arrangedtoreceive a state
signal from the indication means 22. Thereby, the control
unit 11 receives information on whether the lifting device
1 is in the lifting or the resting state.

[0090] The control unit 11 is arranged to prevent re-
leasing the object 3 from the lifting device 1 when the
displaceable part 20 is located in the second position.
The control unit 11 is arranged to allow releasing of the
object 3 from the lifting device 1 when the displaceable
part 20 is located in the first position.

[0091] The contact member 24 can be arranged in a
various different forms which allow the contact member
24 to be received by the space 7 in the lifting device 1
and which forms allows a contact between the contact
member 24 and the lifting element 9. For example, the
contact member 24 comprises a section of a ring, a flat
part, a T-form part, etcetera.

[0092] Thedisplaceable part20 can furtherbe adapted
to, in the second position, create a mechanical locking
that prevents releasing the object 3 from the lifting device
1, and in the first position releasing said mechanical lock-
ing so that releasing the object 3 from the lifting device
1is allowed. The mechanical locking occurs independent
on if the indication means 22 and the control system 11
is present or not. By means of the mechanical locking of
a displaceable part 20, an automatic locking occurs that
preventsreleasing of the object. Thereby, the mechanical
locking formed by the displaceable part 20 replaces pos-
sible manual mechanical locking. Such manual mechan-
ical locking occurs for example on manual controlled lift-
ing devices according to the state of the art.

[0093] Indicating means 22 and the re-displacing
means 30 can both be connected to either of the first
protruding member 28 or the second protruding member
32.

[0094] Figure 3 discloses a flow chart of an embodi-
ment of the method for controlling the lifting device. Fig-
ure 3 is arranged with a time axes for indicating when an
event in the method occurs in relation to the time.
[0095] The control unit 11 is adapted to receive infor-
mation on the state and position of the lifting device, and
information on the time from events during controlling the
liting device 1.

[0096] The method is initiated at "START" by means
of that a state signal with information on the state of the
liting device is received. Thereby, monitoring of the state
of the lifting device is possible.

[0097] At a detected change of the state of a lifting
device 1 from the lifting state to the resting state, moni-
toring of the state of the lifting device is initiated with the
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purpose of assuring that the state of a lifting device 1 is
not changed from the resting state to the lifting state dur-
ing a first time period t1.

[0098] Ifthe state of a lifting device is not changed from
the resting state to the lifting state during the first time
period t1, a first control signal is generated that results
in a change between the holding position and the releas-
ing position.

[0099] On the other hand, if the state of a lifting device
1 is changed from the resting state to the lifting state
during the first time period t1, the position of the lifting
device is maintained. Thereafter, no change of the posi-
tion of the lifting device occurs before the lifting device 1
again changes from the lifting state to the resting state.
[0100] During afourth time period t4 immediately after
the first time period t1, a first restriction signal is gener-
ated that prevents the state of the lifting device 1 from
changing from the resting state to the lifting state. For
example, the first restriction signal is transmitted to a lift-
ing arrangement, which results in that the lifting arrange-
ment is prevented from lifting the lifting device 1. The
fourth time period t4 is intended for changes in the posi-
tion of the lifting device 1. Thereby, a simultaneous
change of the position and state of the lifting device is
prevented. After the end of the fourth time period, the
restriction signal ceases that prevents the position of the
lifting device 1 to be changed.

[0101] After that the first control signal resulted in the
change of the position of the lifting device 1, the position
of the lifting device 1 is maintained and monitoring of
changes in the state of the lifting device is initiated after
the end of the fourth time period. The monitoring occurs
during a second time period t2.

[0102] Ifthe state of the lifting device 1 is changed from
the resting state to the lifting state during the second time
period t2, the position of the lifting device is maintained.
Thereby, the lifting device 1 can be moved with an object
to another position for releasing the object or moved with-
out the object to another position for collecting an object.
If the state of the lifting device again changes from the
lifting state to the resting state, the method is restarted
from monitoring the state of the lifting device during the
first time period t1.

[0103] By means of changing the state of a lifting de-
vice from the resting state to the lifting state during the
second time period t2, the change of the state position
of the lifting device that was executed during the fourth
time period t4 is confirmed.

[0104] If the state of the lifting device is not changed
from the resting state to the lifting state during the second
time period t2, a second control signal is generated that
results in a change between the holding position and the
releasing position.

[0105] By means of preventing change of the state of
the lifting device 1 from the resting state to the lifting state
during the second time period t2, the change of the po-
sition of the lifting device that was executed during the
fourth time period t4 is rejected. The change that was
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executed during the fourth time period t4 is restored by
generating the second control signal that changes the
state of the lifting device 1 back to the position that the
liting device 1 had before the fourth time period t4.
[0106] During a fifth time period t5 immediately after
the second time period t2, a second control signal is gen-
erated that prevents the state of the lifting device from
changing from the resting state to the lifting state. For
example, the first restriction signal is sent to the lifting
device, which results in that the lifting arrangement is
prevented from lifting the lifting device 1.

[0107] The fifth time period t5 is intended for changing
of the state of the lifting device 1. Thereby, a simultane-
ous change of the position and state is prevented. After
the fifth time period t5, the restriction signal ceases that
prevents the state of the lifting device from being
changed.

[0108] After the fifth time period t5, changes in the lift-
ing device is blocked and the state of the lifting device is
monitored. If the state of the lifting device 1 is changed
from the resting state to the lifting state during a time that
exceeds the third time period t3, the third control signal
is generated that results in that changes again are per-
mitted. If the state of the lifting device 1 again is changed
from the lifting state to the resting state the method is
restarted from monitoring the state of the lifting device
during the first time period t1.

[0109] By means ofthe method for controlling the lifting
device, the control of the lifting device is automatized.
Thereby, no control for controlling the change between
the holding position and the releasing position is neces-
sary. The change between the holding position and the
releasing position is controlled according to the method
on basis of changes in the state of the lifting device and
the time from specific changes in the state of the lifting
device.

[0110] The invention is notlimited to the disclosed em-
bodiments but may be modified and varied within the
frame work of the claims.

Claims

1. Method for controlling a lifting device (1) arranged
to be lifted between a lifting state and a resting state,
and to change between a holding position and a re-
leasing position, wherein the method comprises the
steps:

- receiving a least one state signal with informa-
tion on the state of the lifting device,

- detecting a change in the state of the lifting
device from the lifting state to the resting state,
- at a detected change in the state of the lifting
device (1) from the lifting state to the resting
state, monitoring if the state of the lifting device
(1) is maintained in the resting state during a
certain time period (t1),
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- if the state of the lifting device (1) is maintained
in the resting state during said time period (1),
generating at least one control signal for achiev-
ing a change between the holding position and
the releasing position, and otherwise maintain
the lifting device (1) in the holding position or the
releasing position.

2. Method according to claim 1, wherein the method

further comprises the steps of:

- after generating the first mentioned control sig-
nal, monitoring if the state of the lifting device
(1) is changed from the resting state to the lifting
state during a second certain time period (t2),
- if the state of the lifting device (1) is changed
from the resting state to the lifting state during
said second time period (t2), maintaining the lift-
ing device (1) in the holding position or the re-
leasing position, and otherwise generating at
least one second control signal for achieving a
change between the holding position and the
releasing position.

Method according to claim 2, wherein the method
comprises the steps of:

- after generating the second control signal (t2)
that achieves a change between the holding po-
sition and the releasing position, maintaining the
lifting device (1) in the releasing position or the
holding position and a change of the state of a
lifting device (1) from the resting state to the lift-
ing state is monitored,

- at a detected change in the state of a lifting
device (1) from the resting state to the lifting state
during a time that exceeds a third time period
(t3), generating a third control signal that results
in that changes again is permitted between the
holding position and the releasing position ac-
cording to the method.

4. Method according to any of the previous claims,

wherein the method further comprises the steps of:

- during a fourth certain time period (t4) for gen-
erating the first mentioned control signal, gen-
erating afirst restriction signal that results in that
the lifting device (1) is maintained in the resting
state.

Method according to claim 4, wherein the fourth time
period (t4) is between the first mentioned time period
(t1) and the second time period (t2).

Method according to any of the previous claims,
wherein the method further comprises the steps of:
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10.

11.

12.

- during a fifth certain time period (t5) for gener-
ating said second control signal, generating a
second restriction signal that results in that the
lifting device (1) is maintained in the resting
state.

Method according to claim 6, wherein the fifth time
period (t5) is subsequent to the second time period
(t2) and prior to the third time period (t3).

A control unit (11) for controlling a lifting device (1),
wherein the control unit (11) comprises

- means for receiving information on whether the
lifting device (1) is in a lifting state or a resting
state,

- means for generating atleast one control signal
for achieving a change between a holding posi-
tion and a releasing position,

- a clock unit adapted to determine at least one
time period, characterized in that the control
unit (11) is adapted to control the holding and
releasing of the object by means of the method
according to any of the claims 1-7.

A control unit (11) according to claim 8, wherein the
control unit (11) comprises means for interacting with
a lifting arrangement so that the lifting device (1) is
maintained in the resting state.

use of a control unit (11) according to any of claims
8-9.

Lifting device (1) for lifting an object, wherein the
lifting device (1) comprises

- means (40) for holding and releasing an object,
- means (15) for detecting whether the lifting de-
vice (1) is in a lifting state or a resting state,

characterized in that the lifting device (1) compris-
es a control unit (11) according to any of claims 8-9.

Alifting device (1) according to claim (11) comprising
abody (5) with a space (7) adapted to receive alifting
element (9), wherein the lifting element (9) is ar-
ranged to influence the lifting device (1) with a force
so that the lifting device (1) with possible object (3)
is lifted from a support, wherein the means (15) for
detecting whether the lifting device (1) is in a lifting
state or a resting state comprises

- a displaceable part (20) arranged in the space
(7) of the lifting device (1), which displaceable
part (20) comprises a movable contact member
(24) displaceable in relation to the space (7) with
a contact surface (26), wherein the contact sur-
face (26) is adapted to be brought into contact



13.

14.

15.
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with a lifting element (9) and receive a certain
force from the lifting element (9) so that the dis-
placeable part (20) is displaced from a first po-
sition to a second position, wherein the displace-
able part (20) is adapted to at cease of said force
be displaced from the second position to the first
position,

- indicating means (22) adapted to detect the
position of the displaceable part (20) and to in-
duce at least a state signal that indicates wheth-
er the lifting device (1) is in a lifting state or a
resting state based on the detected position.

A lifting device (1) according to any of claims 11-12,
wherein the means (15) for detecting whether the
lifting device (1) is in a lifting state or a resting state
comprises at least one re-displacing means (30)
adapted to act on the displaceable part (20) so that
the displaceable part (20) is re-displaced from the
second position to the first position at cease of said
force from the lifting element (9).

Lifting device (1) according to any of claims 11- 13,
characterized in that the means (40) for holding
and releasing the object (3) comprises an electro
permanent magnet.

Use of a lifting device (1) according to any of claims
11-14.
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Fig. 1
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Fig 2a

Fig 2b
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