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(54) Method of operating a fork-lift truck, Computer program product, and a fork-lift truck

(57) Method of operating a fork-lift truck 1 comprising
the steps to; determine a hydraulic pressure signal P by
means of the at least one detection device 2, wherein
the hydraulic pressure signal P corresponds to an hy-
draulic pressure in, at least a section, of an hydraulic
system of a fork-lift truck 1, transfer said hydraulic pres-
sure signal P to an electronic load carrier unit; determine
by means of the electronic load carrier unit whether the
hydraulic pressure signal P adopts a value, within a pre-

determined value range Pval;determine by means of the
electronic load carrier unit if a load carrier of the forklift
truck is, at least partially, supported by an external object
not being part of the forklift truck or a fixed internal object
of the fork-lift truck, based on the determination whether
the hydraulic pressure signal is within the predetermined
value range Pval. The invention also relates to a compu-
ter program product and a fork-lift truck that can perform
the method.
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Description

TECHNICAL AREA OF THE INVENTION

[0001] The present invention relates to the technical
area of fork-lift trucks, in particular to a method of oper-
ating a forklift truck according to claim 1. The invention
also relates to a computer program product according to
claim 10. And further the invention relates to a fork-lift
truck itself according to claim 11.

BACKGROUND

[0002] When operating fork-lift trucks, the fork-lift truck
is handled by an operator that either rides with the fork-
lift truck or walks along the fork-lift truck. Generally pallets
and/or goods are moved by the fork-lift truck by means
of a load carrier, in general it is a pair of forks that enters
in two slots of a pallet and then the forks are lifted and
the pallet is lifted together with the forks. Then the fork-
lift truck can travel a distance and the operator manoeu-
vres the fork-lift truck to lower its forks and then place
the pallet and leave this position without a load. The fork-
lift truck is then driven by the operator without any pallet
and/or goods, to a new location. During this travel, the
operator generally needs to raise/lift the load carrier/forks
a small distance.

PRIOR ART

[0003] The document US 7,287,625 B1 discloses a
forklift truck, being a counter balance fork-lift truck, with
an applied sensor and a control system for preventing
unsafe wear on the tines of the fork. The sensor is de-
scribed as measuring the height by means of for example
an optical sensor, mechanical switch and it is mounted
on the chassis or the mast of the forklift.

BRIEF DESCRIPTION OF THE INVENTION

[0004] Thus when moving a fork-lift truck it is good if
the operator raises the load carrier a small distance. This
is due to the fact that if the load carrier is left in a low
position, when moving the fork-lift truck, the load carrier
can touch the surface on which the fork-lift truck is
traveling. The described operational circumstances of a
fork lift truck can lead to a number of problems. One prob-
lem being that the load carrier can be damaged. Another
problem can be that the load carrier’s contact with the
surface on which the fork-lift truck is travelling can lead
to noise. A further problem with this behaviour of the op-
erator can be that the energy consumption of the fork-lift
truck is increased. Other problems can also be that the
surface of a floor is damaged, or that the front of the load
carrier can hit an obstacle that forces the fork-lift truck to
stop unexpectedly, which can damage the load carrier
or even hurt the operator. The damaged load carrier incur
cost for maintenance, reparation etc., this also being true

for a damaged floor or other external objects. A further
advantage is that an additional position sensor device
can be excluded, or need not be provided. This in turn
provides for further cost savings.
[0005] The disclosed forklift has the disadvantage that
the sensor is mounted externally on the forklift. This
means that the sensor is subjected to the external sur-
roundings of the forklift, and is thus subjected to wear in
the case of a mechanical switch not only depending on
the operation of the forks of the forklift, but also because
of for example external involuntary actuation. For exam-
ple a mechanical switch can be actuated unexpectedly
by protruding goods or other external objects. An optical
sensor may have its function disturbed or even ruined by
for example oil or dirt that prevents it from sensing the
optical input. Another disadvantage of the disclosed prior
art is that the sensor is added to the forklift truck for giving
the output for controlling the height, thus extra equipment
needs to be added to the forklift truck. Another problem
with the above disclosed prior art is that in a situation
where it is not the ground or floor that the load carrier is
resting on for example higher up in on a shelf, no action
will be taken as it always relate to the ground. In order
to solve at least one of the mentioned problems it is sug-
gested a:

Method of operating a forklift truck comprising the
steps to:

I. determine a hydraulic pressure signal P by
means of at least one detection device, wherein
the hydraulic pressure signal P corresponds to
an hydraulic pressure in, at least a section, of
an hydraulic system of a fork-lift truck;
II. transfer said hydraulic pressure signal P to
an electronic load carrier unit;
III. determine by means of the electronic load
carrier unit whether the hydraulic pressure sig-
nal P adopts a value, within a predetermined
value range Pval;
IV. determine by means of the electronic load
carrier unit if a load carrier of the forklift truck is,
at least partially, supported by an external object
not being part of the forklift truck or a fixed inter-
nal object of the fork-lift truck, based on the de-
termination whether the hydraulic pressure sig-
nal is within the predetermined value range Pval.

[0006] The presented method has the advantage that
it uses an internally mounted sensor. It has also the ad-
vantage that it uses a sensor that is also in general in-
stalled in most fork-lift trucks for load weight measure-
ment. The sensor is thus not subjected to any external
environment, and it is also not possible to unintentionally
damage the sensor as it is both positioned under the
outer shell parts of the fork-lift truck, and also preferably
screwed into the main hydraulics block of the fork-lift truck
and thus can actually not be reached without disassem-
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bly and the use of tools. Thus the method makes use of
a much protected sensor. Thus the method provides for
that the fork-lift truck is monitoring whether the load car-
rier is either supported by an external object or if the load
carrier is supported by a fixed internal object of the fork-
lift truck. Thus it is an advantage that the method gives
the possibility to evaluate and process a determined con-
dition.
[0007] In a further development the following step be-
tween step III and IV is performed:

IIIa. Determine a time condition t, if P is within said
predetermined value range; and proceed to step IV
if said time condition t is fulfilled.

[0008] The advantage of step IIIa is that it better con-
firms that actually the load carrier is resting on an external
object or a fixed internal object. If P fulfils Pval momen-
tarily but for only a very short period step IIIa can filter
away this indication such that unnecessary determina-
tions of load carrier resting on an external object or fixed
internal object are avoided.
[0009] In further development of the method said time
condition t is a predetermined time during which P has
taken a value within the predetermined value range Pval.
[0010] This has the advantage that parameter t can be
set according to the working conditions of the fork-lift
truck on which the method is applied.
[0011] The method can further involve the step, if said
load carrier is determined to be at least partially support-
ed by an external object or a fixed internal object of the
fork-lift truck, to:

V. send an indication to an operator that the load
carrier is supported by an external object or a fixed
internal object of the fork-lift truck.

[0012] This has the advantage that if the operator has
not himself taken notice that the load carrier of the fork-
lift truck is in a position where the load carrier is supported
on an external object or an internal object of the fork-lift
truck, the operator can get an indication of this, and act
accordingly.
[0013] In a further embodiment if said load carrier is
determined in step IV to be at least partially supported
by an external object or a fixed internal object of the fork-
lift truck, the method further comprises the step to

VI. send an indication to a control unit that is arranged
to control the operation of the fork-lift truck.

[0014] This provides for handling of the situation and
storing the indication such that a fleet manager of a fleet
of fork-lift trucks can monitor which operator has received
this indication.
[0015] In a further development is comprised the step
to:

VII. initiate by means of the control unit a movement
for removing the load carrier from the external object,
preferably by lifting the load carrier.

[0016] This has the advantage that the fork-lift truck
can itself take action for the indication and prevent the
load carrier to be damaged, in the event that the operator
does not apply measures for remedy of the situation. This
safeguards that the load carrier is not damaged by mis-
take. The fork-lift truck itself adjusts the load carrier, for
example by raising it. Thus the operator is freed from
making the adjustment himself, and can thus focus more
on the operation of the industrial truck or his other as-
signments. The wear of the load carrier is inevitably fur-
ther reduced, as the fork-lift truck becomes independent
of the skills of the operator, for safe guarding an appro-
priate height of the load carrier, if supported by an exter-
nal object.
[0017] In a further development the lifting is performed
for a predetermined time period t22. This has the advan-
tage that the operator need not interact in order to adjust
or stop the movement. By adding a predetermined time
period the lifting movement can be controlled, such that
the load carrier is not lifted too far. That is to a height that
is not appropriate for travelling or to a height where they
risk interfering with another external object.
[0018] In a further development the electronic load car-
rier unit determines the hydraulic pressure signal P con-
tinuously.
[0019] This provides for a very brief and exact method
that is not giving any unintentional messages to an op-
erator, when conditions for disclosing an indicated mes-
sage has lapsed.
[0020] In a further development of the method it com-
prises a step to:

VIII. reduce by means of the control unit the maximal
travel speed of the fork-lift truck.

[0021] This step VIII has the advantage that an oper-
ator will get an incentive to remove the cause of the in-
dication, as the fork-lift truck can only travel at a lover
speed than the maximal travel speed.
[0022] The discussed disadvantages is further at least
partly solved by a computer program product comprising
computer readable code, that when executed on an elec-
tronic load carrier unit performs the method according to
the above. A computer program product is particularly
efficient for controlling the discussed method as it can be
easily incorporated into an already present fork-lift truck.
[0023] The invention also relates to a fork-lift truck ar-
ranged to perform the method according to any of the
methods described above, by means of the computer
program product according to the above, wherein said
fork-lift truck comprises:

- at least one hydraulic pressure detection device;
- a hydraulic system;
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- a load carrier.

[0024] The advantages of this fork-lift truck are in es-
sence described above with regard to the method and
computer program product described above. It should be
understood that the fork-lift truck can be a modified older
fork-lift truck having necessary components.
[0025] In a further development the fork-lift truck further
comprises an electronic load carrier unit. This means that
the electronic load carrier unit is arranged aboard the
fork-lift truck and thus if a fork-lift truck is transported to
a new location, the new location need not be adopted
with any external equipment for housing an external elec-
tronic load carrier unit.
[0026] In a further development of the fork-lift truck said
fork-lift truck further comprises a control unit that is ar-
ranged to be able to control the movement of the load
carrier. This has the advantage that the load carrier can
be controlled without any mechanical interaction of the
operator as the control unit itself can send commands to
move the load carrier.
[0027] In a further development the fork-lift truck con-
trol unit is a main computer that is arranged to be able
to control and monitor essentially all functions of said
fork-lift truck, in particular wherever applicable, lifting,
lowering, travel speed, safety functions, horn, weight lim-
itations, height limitations, height pre-sets, acceleration,
deceleration, power regeneration, display functions. This
has the advantage that all functions of the fork-lift truck
can be controlled by the same control unit, and thus main-
tenance and updating of software etc, is simplified.
[0028] Fork-lift truck according to the above, wherein
said fork-lift truck further comprises a communication de-
vice for communicating with an external electronic load
carrier unit, preferably said communication device is ar-
ranged to be associated with said electronic load carrier
unit by wireless communication. By having a communi-
cation device installed on the fork-lift truck the electronic
load carrier unit can be an external device. This has the
advantage that the electronic load carrier unit can be eas-
ier to perform maintenance on and further be easier to
protect. And further the number of electronic load carrier
units can be reduced if several fork-lift trucks are allowed
to communicate with the same electronic load carrier unit.
[0029] In another embodiment of the fork-lift truck men-
tioned above said electronic load carrier unit is incorpo-
rated into the control unit, of the fork-lift truck. This has
the advantage that no further hardware needs to be in-
stalled on the fork-lift truck. The control-unit thus needs
only to have capacity to house the electronic load carrier
unit. This provides for a simple and swift solution to pro-
vide for the present invention.
[0030] In another embodiment of the fork-lift truck men-
tioned above the control unit 6, reduces the maximal trav-
el speed of the fork-lift truck if it is determined that P =
Pval and optionally a time condition t is fulfilled.
[0031] This has the advantage that the load carrier can-
not be damaged in the same way as if the maximal speed

was allowed to be higher. It has also the advantage that
if the fork-lift truck does hit an object on the supporting
ground of floor consequences of impact is reduced.

LIST OF DRAWINGS

[0032]

Figure 1 discloses a scheme for the method accord-
ing to the invention

Figure 2 discloses a fork-lift truck according to a first
embodiment of the invention

Figure 3 discloses a fork-lift truck according to a first
embodiment of the invention

Figure 4 discloses a fork-lift truck according to a first
embodiment of the invention

Figure 5 discloses a fork-lift truck according to a sec-
ond embodiment of the invention

Figure 6 discloses a further development of the
method according to the invention

Figure 7 discloses an embodiment of the method
according to the invention

DETAILED DESCRIPTION

[0033] The invention relates to a method of operating
a fork-lift truck as can be seen in Figure 1. By fork-lift
truck it should be understood a material handling device
having a load carrier. Even if the load carrier is generally
to be understood as two protruding forks, other configu-
rations are thinkable. For example there can be more
than one fork pair, and the fork pair can be replaced with
another load carrying device without having impact on
the method.
[0034] The method of operation relates to the determi-
nation of a hydraulic pressure signal P. The hydraulic
pressure signal P thus corresponds to the hydraulic pres-
sure in a hydraulic system of a fork-lift truck. It is known
that most fork-lift trucks use a hydraulic system to operate
different functions of the fork-lift truck. In particular raising
and lowering of the load carrier.
[0035] From this it is clear that the description and in-
vention does not relate to a fork-lift truck that has an al-
ternative way of powering the load carrier for example
by means of some complete wired lifting cf. an elevator.
[0036] The method also relates to a hydraulic signal P
that corresponds to a hydraulic pressure P, in at least a
section of the hydraulic system of a fork-lift truck. In order
for the method to work properly the hydraulic signal P
must relate to a hydraulic pressure that is actually affect-
ed by the load carrier of the fork-lift truck. If there are
other sections in the hydraulic system that has other pres-
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sure levels that are not proportional to the pressure used
for the hydraulic section that acts up on the load carrier,
these sections are not relevant for the present invention.
Of course if the entire hydraulic system has a hydraulic
pressure that corresponds to the pressure that is actuat-
ing on the load carrier the hydraulic pressure signal P
corresponds to the overall hydraulic pressure.
[0037] The method uses a pressure signal received
from a hydraulic pressure detection device that is posi-
tioned arranged to be able to measure the pressure in
the relevant section of the hydraulic system. The hydrau-
lic detection device can be any kind of detection device
suitable for giving a variable output corresponding to the
hydraulic pressure measured, for example a ceramic
membrane wire tension sensor.
[0038] The electronic load carrier unit receives a hy-
draulic pressure signal P and is arranged to be able to
determine whether the hydraulic pressure signal P
adopts a predetermined value, within a predetermined
value range Pval.
[0039] If detection device is used in this method that
gives an output in mV an example of a predetermined
range Pval could be 0-800 mV.
[0040] If the electronic load carrier unit determines the
value to for example 800 mV then a determination that
the load carrier is positioned on an external object is de-
termined by the electronic load carrier unit, or that the
load carrier is supported by a fixed internal object of the
fork-lift truck. I the load carrier is fully supported by the
fork-lift itself a typical value for P would then be for ex-
ample 1000 mV. The difference is thus applied by the
electronic load carrier unit for determining if an external
or internal object is supporting the load carrier or not.
[0041] To also further tune the method it is possible to
perform a step IIIa where a time condition t is determined.
This condition thus gives the possibility to set a time pe-
riod for which the P takes the value in Pval, in order for
the method to proceed to step IV. This means that short
spikes where Pval is taken by P, does not give the elec-
tronic load carrier unit possibility to determine that the
load carrier is supported by an external object.
[0042] The time condition t is typically a time period of
200 ms. But can be chosen to be any value that corre-
sponds to the usage of the fork-lift truck that applies the
method. For example if for some reason it is needed to
travel with the fork-lift truck with the forks supported on
ground/floor for time periods of 2000 ms this value can
be applied for t.
[0043] When condition IV is fulfilled and thus the elec-
tronic load carrier unit has determined that the load carrier
is supported by an external object. There is a possibility
to proceed by indicating this to the operator of the fork-
lift truck, in a step V, for example by a visual message
on a display of the fork-lift truck. It is also thinkable to use
an audio message, or both visual and audio. The operator
of the fork-lift truck can thus act upon this message man-
ually, for example by raising the load carrier of the fork-
lift truck. Further below we explain a step VIII which gives

the operator an explicit incentive to raise the load carrier.
[0044] In a further development the indication is deter-
mined obsolete by determining that P is no longer in the
interval Pval. Of course it is thinkable to also here apply
a time condition t2 for exiting the determination that the
load carrier is supported by an external object or a fixed
internal object of the fork-lift truck. This can have the
same value as for the previous condition t or have an
own value different from t.
[0045] The method can also comprise the step to if it
is determined in step IV that said load carrier is at least
partially supported by an external object, the method fur-
ther comprises the steps to: VI send an indication to a
control unit that is arranged to control the operation of
the fork-lift truck
[0046] The method can also include a further step VII
to initiate by means of the control unit a movement for
removing the load carrier from the external object, pref-
erably by lifting the load carrier. Step VII is not to be per-
formed if the load carrier is supported by a fixed internal
object of the fork-lift truck, as this condition in general is
fulfilled when picking up a load, thus possibly making
loading of a load difficult, as the load carrier moves un-
intentionally.
[0047] The control unit can perform lifting for a prede-
termined time period t22, and there after end the lifting.
[0048] This means that a control unit controlling the
lifting mechanism on the fork-lift truck can receive an in-
dication and act independently on this indication. This
does not exclude that an indication is sent to the operator
as described above. It is also possible to end the initiated
movement if P is no longer within Pval. And as above it
is possible to apply a time condition t3 which can be dif-
ferent from both t2 and t but can also have the same
value as either t or t2 or both.
[0049] In a further development the electronic load car-
rier unit determines the hydraulic pressure signal P con-
tinuously. This means that step I is performed continu-
ously and in parallel with other steps of the method, of
course if the fork-lift truck is not in operation this contin-
uous determination can be in a resting mode.
[0050] The method further comprises a step VIII where
the control unit reduces the maximal travel speed of the
fork-lift truck. This travel speed reduction is preferably
only valid as long as it is determined in step IV that the
load carrier is supported by an external object or a fixed
internal object of the fork-lift truck. If P does not equal
Pval, and also preferably time condition t is not fulfilled,
then travel speed is not reduced and thus travel speed
is allowed up to maximal travel speed.
[0051] For an example of the method see Figure 6.
Figure 6 does not disclose all alternatives for example
can step VIII be performed before step VI. Thus the max-
imal speed of the fork-lift truck is reduced before the in-
dication is sent to the operator etc.
[0052] Figure 7 discloses an embodiment of the meth-
od where there is no step VII and thus consequently no
automatic movement of the load carrier. Thus the maxi-
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mal travel speed of the fork-lift is reduced, but no lifting
or movement of the load carrier is initiated automatically.
[0053] For all steps and referring to Figure 1, 6 and 7,
it should be understood that end is a schematic end, and
of course in general the method will continue from be-
ginning.
[0054] A computer program product, comprising com-
puter readable code, that when executed on an electronic
load carrier unit performs the method according to the
above is also part of the subject matter. This means that
the code is executed by the electronic load carrier unit.
It can be transferred to this unit for being executed but
is preferably stored in a memory unit of the electronic
load carrier unit.
[0055] It is further disclosed a fork-lit truck 1 as in Figure
2, 3, 4, and 5 which will now be further discussed. The
disclosed fork-lift truck is disclosed as a low lifter fork-lift
truck. But could be a truck having a mast and thus being
able to fetch and leave a cargo on a shelf. Also the fork-
lift truck can be a fork-lift truck where the operator 10 can
travel with it, for example by means of a pivotable platform
8, as disclosed in figure 2 - 5. or it can be a fork-lift truck
not allowing the operator 10 to travel with it. The fork-lift
truck 1 is preferably an electrically powered fork-lift truck
1 that has an electrical drive motor and an electrical pump
motor for pumping hydraulic fluid.
[0056] The fork-lift truck 1 in figure 1 discloses a de-
tection device 2. The detection device is in general inte-
grated into the hydraulic system 3 of the fork-lift truck 1.
This is preferably done in the main hydraulic block of the
system, (not shown). This block in general contains the
valves of the hydraulic system and is feed from the hy-
draulic pump and is in contact with a non-pressurised
reservoir of hydraulic fluid. The detection device com-
prises preferably a membrane with for example a thread
tension sensor that gives an electric output.
[0057] The fork-lift truck 1 further comprises a load car-
rier 4 as mentioned above. The load carrier is preferably
as seen in the Figures 2-5, a pair of forks. Of course the
load carrier could be more than two forks and fewer than
two forks if desired. However a load carrier in the form
of a ladle would not be applicable for this application as
it is intended to be in contact with an external object 20
or a fixed internal object of the fork-lift truck, in another
manner than a fork-lift truck. However for example a grip
device that performs the same tasks as forks but by grip-
ping a load would be included.
[0058] With regard to the external object disclosed in
the Figures 4 and 5, it should be understood that it need
not be an object per se, but could of course be the ground
or floor 15 on which the fork-lift truck is supported, for
example if the floor 15 is uneven. The schematic object
20 should be understood to be an object supported on
the ground or for example a shelf on which a load has
been laid. It should be understood that the external object
20 could be an object that does not belong to the fork-lift
truck but jams the lifting mechanism of this fork-lift truck.
[0059] The discussed a fixed internal object of the fork-

lift truck should be understood as being for example a
hydraulic piston of the hydraulic system 3 that attains its
shortest length, i.e. the least extended state, the load
carrier 4 will then be supported at least partially on the
rim/or the housing of the hydraulic piston. The hydraulic
piston is thus being supported on the bottom of the hy-
draulic cylinder which in turn is supported in the housing
11 of the fork-lift truck. Thus the load carrier 4 cannot be
lowered further. Thus the load carrier 4 will be not only
supported by the hydraulic fluid pressure but also me-
chanically by the fixed object. Thus a fixed internal object
not generally being a part/element that extends with the
hydraulic piston when it extends. Other internal objects
that will support the load carrier 4 when the load carrier
is in the lowest position is also to be understood as being
included in this definition for example it could be a pair
of support legs or other protruding fixed objects limiting
the movement of the load carrier 4 in the direction down-
wards. The fixed internal object is part of the fork-lift truck.
[0060] The fork-lift truck of Figure 2 - 4 has an on board
electronic load carrier unit 5. This unit is here disclosed
as being situated in the handle 7 of the fork-lift truck 1.
The electronic load carrier unit 5 can be a separated con-
trol unit, comprising processor, memory and circuits for
performing the discussed method, and housing the com-
puter program product discussed above. The load carrier
unit 5 can preferably be integrated into a control unit 6
of the fork lift truck 6. This control unit 6 being a main
control unit for the fork-lift truck 1. The control unit 6 is
for this assignment arranged to be able to control and
monitor essentially all functions of said fork-lift truck, in
particular wherever applicable, lifting, lowering, travel
speed, safety functions, horn, weight limitations, height
limitations, height pre-sets, acceleration, deceleration,
power regeneration, display functions. The main control
unit 6 is for the industrial truck of Figure 2 - 4 situated in
the handle 7 of the fork-lift truck 7. The main control unit
6 has an overall control possibility of the fork-lift truck 6.
The fork-lift truck 6 cannot function if the main control
unit 6 is removed from the fork-lift truck 6. The control
unit 6 can also be positioned at a different position than
the handle 7. The control unit 6 can be positioned in the
housing 11 of the fork-lift truck 1.
[0061] In another embodiment as shown in Figure 5,
the electronic load carrier unit 5 is an external unit. This
means that the fork-lift truck 1 must communicate with
the load carrier unit 5 by means of a communication de-
vice 9. This can preferably be a wireless link. The com-
munication device 9 comprises thus an antenna and is
preferably controlled by the control unit 6 of the fork-lift
truck 1.
[0062] The fork-lift truck of Figure 2, discloses the load
carrier 4 in a position where it is by the floor/ground 15,
for example where the floor ground is uneven. In general
Figure 2 is not applicable for the method or the fork-lift
truck 1 performing the method on a flat floor. However,
when the load carrier 4 is in a low or the lowest position,
the clearance to the floor/ground is very small and subject
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any irregularities in the floor/ground 15 the forks will be
supported by the ground/floor, or touch it. This is exem-
plified in Figure 2.
[0063] We will now discuss the function of the method,
computer program product, and the fork-lift truck 1.
[0064] An operator 10 uses the fork-lift truck 1 for ac-
quiring a load. After he has delivered the load to a re-
ceiver, he will start operating the fork-lift truck to drive it
to a new load. The forks may then be positioned as dis-
closed in Figure 2. If the forks are positioned in this po-
sition the detection device 2 will detect a pressure P that
is in a predetermined interval Pval. The reason for this
is that the internal pressure in the hydraulic system 3 for
at least the section that powers the load carrier 4 is lower
as it need not bear the full weight of the load carrier 4.
As this situation occurs preferably a time condition t ap-
plies in the method discussed above and when this time
condition is fulfilled, the following occurs. An indication
that the load carrier 4 are supported on an object 15/20
is determined and an indication of this is provided to the
operator 10, or the indication is transferred from the elec-
tronic load carrier unit 5 to the control unit 6 which then
is arranged to have the load carrier lifted. The operator
10 may decide to manually raise the load carrier 4 when
receiving the indication. Preferably the indication and the
raising of the load carrier 4 is ended when P no longer
equals Pval, subject a new time condition t2.
[0065] It is also possible to apply a time condition for
lifting time t22, as discussed with regard to the method
above, that functions as follows, when the operator re-
ceives an indication that the load carrier 4 is supported
by an external object 15/20 if the operator 10 then raises
the load carrier for a determined time period t22, the in-
dication to the operator 10 is set to no longer apply. This
time condition t22 can also apply for the automated lift-
ing/movement of the load carrier 4 through the control
unit 6. Then the load carrier 4 is stopped after t22 is ful-
filled.
[0066] In a further development t22 is a sum of smaller
lifting periods where t22 is an accumulated value. Appli-
cable for both the method the computer program product
and the fork-lift truck 1.
[0067] P is thus lower than if the forks are free for travel
as disclosed in Figure 3, where P is not in Pval.
[0068] The control unit 6 can also limit the maximal
travel speed of the fork-lift truck 1 if P = Pval, and option-
ally also the time condition t is fulfilled. This is preferably
done when an indication is sent to the operator, or even
before an indication is sent to the operator. The limitation
to the maximal travel speed is removed if it is determined
later in time that the forks-are no longer supported by an
external object. This limitation of the travel speed is of
course applicable for the method, the computer program
product and the fork-lift truck 1.

Claims

1. Method of operating a forklift truck comprising the
steps to:

I. determine a hydraulic pressure signal P by
means of at least one detection device, wherein
the hydraulic pressure signal P corresponds to
an hydraulic pressure in, at least a section, of
an hydraulic system of a fork-lift truck;
II. transfer said hydraulic pressure signal P to
an electronic load carrier unit;
III. determine by means of the electronic load
carrier unit whether the hydraulic pressure sig-
nal P adopts a value, within a predetermined
value range Pval;
IV. determine by means of the electronic load
carrier unit if a load carrier of the forklift truck is,
at least partially, supported by an external object
not being part of the forklift truck or a fixed inter-
nal object of the fork-lift truck, based on the de-
termination whether the hydraulic pressure sig-
nal is within the predetermined value range Pval.

2. Method according to claim 1, wherein the method
comprises the following step between step III and IV:

IIIa. Determine a time condition t, if P is within
said predetermined value range; and proceed
to step IV if said time condition t is fulfilled.

3. Method according to claim 2, wherein said time con-
dition t is a predetermined time during which P has
taken a value within the predetermined value range
Pval.

4. Method according to claim any of the claim 1 - 3,
wherein if said load carrier is determined to be at
least partially supported by an external object or a
fixed internal object of the fork-lift truck, further the
method further comprises the step to:

V. send an indication to an operator that the load
carrier is supported by an external object or a
fixed internal object of the fork-lift truck.

5. Method according to any of the claims 1 - 4, wherein
if it is determined in step IV that said load carrier is
at least partially supported by an external object, the
method further comprises the steps to:

VI. send an indication to a control unit that is
arranged to control operation of the fork-lift truck.

6. Method according to claim 5, further comprising a
step to:

VII. initiate by means of the control unit a move-
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ment for removing the load carrier from the ex-
ternal object, preferably by lifting the load carrier.

7. Method according to claim 6, wherein lifting is per-
formed for a predetermined time period t22, and
thereafter ended.

8. Method according to any of the claims 1 - 7, wherein
said electronic load carrier unit determines the hy-
draulic pressure signal P continuously.

9. Method according to any of the claims 5 - 8, further
comprising a step to VIII. reduce by means of the
control unit the maximal travel speed of the fork-lift
truck.

10. Computer program product, comprising computer
readable code, that when executed on an electronic
load carrier unit performs the method according to
any of the claims 1 - 9.

11. Fork-lift truck (1) arranged to perform the method
according to any of the claims 1 - 9 by means of the
computer program product according to claim 10,
wherein said fork-lift truck (1) comprises:

- at least one hydraulic pressure detection de-
vice (2);
- a hydraulic system (3);
- a load carrier (4).

12. Fork-lift truck (1) according to claim 11, wherein said
fork-lift truck further comprises an electronic load
carrier unit (5).

13. Fork-lift truck (1) according to claim 11 or 12 wherein
said fork-lift truck further comprises a control unit (6)
that is arranged to be able to control the movement
of the load carrier (4).

14. Fork-lift truck (1) according to claim 13 wherein said
control unit (6) is a main control unit that is arranged
to be able to control and monitor essentially all func-
tions of said fork-lift truck (1), in particular wherever
applicable, lifting, lowering, travel speed, safety
functions, horn, weight limitations, height limitations,
height pre-sets, acceleration, deceleration, power
regeneration, display functions.

15. Fork-lift truck (1) according to any of the claims 11,
13 and 14, wherein said fork-lift truck further com-
prises a communication device (9) for communicat-
ing with an external electronic load carrier unit (5),
preferably said communication device (9) is ar-
ranged to be associated with said electronic load car-
rier unit (5) by wireless communication.

16. Fork-lift truck (1) according to any of the claims 13 -

14, wherein said electronic load carrier unit (5) is
incorporated into the control unit (6), of the fork-lift
truck (1).

17. Fork-lift truck according to any of the claims 13 - 16,
wherein the control unit (6), reduces the maximal
travel speed of the fork-lift truck (1) if it is determined
that P = Pval, and optionally a time condition t is
fulfilled.

13 14 
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