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(57) The present disclosure relates to a fork-lift truck
with support arms and a mast structure, arranged to pro-
vide a constant maximum lifting height independent of
the position of the support arms, wherein the fork-lift truck
further comprises, a lifting device, carried by the mast
structure and movable along the mast structure. The fork-
lift truck further comprises an elongated element com-
prising a magnetic or ferromagnetic material arranged
on the lifting device. A sensor arranged on the mast struc-
ture is configured to sense a presence/absence of the
elongated element. The fork-lift truck is operative to stop
an upward movement of the lifting device when the senor
senses the presence of the elongated element in a case
where the support arms are in an upright position, to pro-

vide the constant maximum lifting height. The fork-lift
truck is further operative to ramp down the speed of the
upward movement of the lifting device in a case where
the support arms are in a lowered position and stop the
movement of the lifting device when the lifting device has
moved upwards a predetermined distance wherein the
sensor sense the absence of the elongated element, to
provide the constant maximum lifting height. The present
disclosure further related to a method of operating a fork-
lift truck and a method of modifying a fork-lift truck, such
that the fork-lift truck is able to provide a constant maxi-
mum lifting height independent of the position of the sup-
port arms.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a method of
operating a fork-lift truck to provide a constant maximum
lifting height independent of the position of its support
arms, a fork-lift truck with support arms and a mast struc-
ture arranged to provide a constant maximum lifting
height independent of the position of the support arms
[0002] The disclosure also relates to a computer-read-
able storage medium, having stored thereon a computer
program and a method of modifying a fork-lift truck, with
support arms and a mast structure, such that the fork-lift
truck is able to provide a constant maximum lifting height
independent of the position of the support arms.

BACKGROUND

[0003] 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 lifting device, 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 maneu-
vers 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 travel, the oper-
ator generally needs to raise/lift the load carrier/forks a
small distance, in order to avoid unnecessary wear or
damages to the forks by touching the ground.
[0004] In general tiller arm trucks have a platform on
which the operator can stand while operating the truck.
Some fork-lift trucks are provided with protective side
guards that protect the operator. The protective side
guards can be in their protective position in which they
protect the operator. The protective side guards can also
be in their non-protective position in which the protective
side guards do not protect the operator.
[0005] On some fork-lift trucks there is a demand that
the lifting device is limited to a maximum lifting height
when the protective side guards are in their protective
position. On fork-lift trucks which has movable support
arms this means that the lifting device only can provide
the maximum lifting height minus the lifting height of the
support arms. This is a problem for operators that want
to reach the maximum lifting height without having to
raise the support arms.
[0006] There is also another problem with fork-lift
trucks that only can lift a maximum lifting height when
the protective side guards are in in their protective posi-
tion. When the lifting device is lifted with high speed and
the lifting device has to stop at the maximum lifting height,
the lifting device will not immediately stop since the hy-
draulic pump will not immediately stop and due to natural

dynamics of the hydraulic fluid. If there is no load on the
lifting device, the lifting device may continue e.g. 8 cen-
timeters or more. If there is load on the lifting device, the
lifting device will stop faster. However, this means that
the maximum lifting height will vary depending on the
load on the lifting device.
[0007] There is therefore a need for an improved fork-
lift truck, which fork-lift truck solves or at least mitigates
at least one of the above mentioned problems.

SUMMARY

[0008] It is an object of the present disclosure to pro-
vide embodiments solving the problem providing a fork-
lift truck that can reach a maximum lifting height when
the support arms are in a lowered position. Another object
of the present disclosure is to provide a fork-lift truck
where the maximum lifting height will not vary depending
on the load on the lifting device.
[0009] The disclosure presents a fork-lift truck with
support arms and a mast structure, arranged to provide
a constant maximum lifting height independent of the po-
sition of the support arms, wherein the fork-lift truck fur-
ther comprises, a lifting device, carried by the mast struc-
ture and movable along the mast structure. The fork-lift
truck further comprises an elongated element comprising
a magnetic or ferromagnetic material arranged on the
lifting device. A sensor arranged on the mast structure
is configured to sense a presence/absence of the elon-
gated element; wherein the fork-lift truck is operative to
stop an upward movement of the lifting device when the
senor sense the presence of the elongated element in a
case where the support arms are in an upright position,
to provide the constant maximum lifting height, or ramp
down the speed of the upward movement of the lifting
device in a case where the support arms are in a lowered
position and stop the movement of the lifting device when
the lifting device has moved upwards a predetermined
distance wherein the sensor sense the absence of the
elongated element, to provide the constant maximum lift-
ing height.
[0010] The present disclosure also relates to embodi-
ments of a method of operating a fork-lift truck to provide
a constant maximum lifting height independent of the po-
sition of the support arms, wherein the fork-lift truck com-
prises a lifting device, carried by a mast structure and
movable along the mast structure. The method compris-
ing the steps of: sensing the presence/absence of an
elongated element comprising a magnetic or ferromag-
netic material arranged on the lifting device. Stopping an
upward movement of the lifting device when sensing the
presence of the elongated element in a case where the
support arms are in an upright position, or ramping down
the speed of the upward movement of the lifting device
in a case where the support arms are in a lowered position
and stopping the movement of the lifting device when the
lifting device has moved upwards a predetermined dis-
tance wherein the sensor sense the absence of the elon-
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gated element.
[0011] The present disclosure also relates to embodi-
ments of a method of modifying a fork-lift truck, with sup-
port arms and a mast structure, such that the fork-lift truck
is able to provide a constant maximum lifting height in-
dependent of the position of the support arms, wherein
the method comprising the steps of: providing a lifting
device carried by the mast structure and movable along
the mast structure with an elongated element comprising
a magnetic or ferromagnetic material. Providing the mast
structure with a sensor configured to sense a pres-
ence/absence of the elongated element, and providing
a computer-readable storage medium in the fork-lift truck
with a computer program which, when run in a processor
of the fork-lift truck causes the fork-lift truck to perform
the disclosed method.
[0012] An advantage with embodiments of the present
disclosure is that a maximum lifting height can be pro-
vided even if the support arms are in lowered position.
[0013] Another advantage with embodiments of the
present disclosure is that a fork-lift truck is provided
where the maximum lifting height will not vary depending
on the load on the lifting device.
[0014] The present disclosure also presents a compu-
ter program, comprising computer readable code which,
when run in a fork-lift truck causes the fork-lift truck to
perform the disclosed method.
[0015] The method of operating the fork-lift truck, and
the computer program each display advantages corre-
sponding to the advantages already described in relation
to the method performed in the fork-lift truck.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Further objects, features, and advantages of
the present disclosure will appear from the following de-
tailed description, wherein some aspects of the disclo-
sure will be described in more detail with reference to the
accompanying drawings, in which:

Figure 1 schematically illustrates a fork-lift truck ac-
cording to an exemplary embodiment of the present
disclosure.

Figure 2 schematically illustrates a fork-lift truck ac-
cording to an exemplary embodiment of the present
disclosure.

Figure 3 is a flow chart illustrating the proposed meth-
ods performed in the fork-lift truck.

Figure 4 schematically illustrates a fork-lift truck ac-
cording to an exemplary embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0017] Aspects of the present disclosure will be de-

scribed more fully hereinafter with reference to the ac-
companying drawings. The methods and fork-lift truck
disclosed herein can, however, be realized in many dif-
ferent forms and should not be construed as being limited
to the aspects set forth herein. Like numbers in the draw-
ings refer to like elements throughout.
[0018] The general object or idea of embodiments of
the present disclosure is to address at least one or some
of the disadvantages described above as well as below.
The various steps described below in connection with
the figures should be primarily understood in a logical
sense.
[0019] Figure 1 schematically illustrates a fork-lift truck
1 according to an embodiment of the present disclosure,
arranged to provide a constant maximum lifting height
independent of the position of support arms 5. The fork-
lift truck has a mast structure 2 and is thus able to fetch
and leave a cargo on a shelf. A lifting device 4 is carried
by the mast structure 2 and is movable along the mast
structure 2. According to exemplary embodiments of the
present disclosure the fork-lift truck 1 comprises a tiller
arm 8.
[0020] The fork-lift truck 1 is controlled by an operator.
The operator travels with the fork-lift truck, for example
by means of a pivotable platform 3. The fork-lift truck 1
is preferably an electrically powered fork-lift truck 1 that
has an electrical drive motor (not shown) and an electrical
pump motor (not shown) for pumping hydraulic fluid.
[0021] The lifting device 4 is preferably as seen in the
Figures 1, a pair of forks. The lifting device 4 can comprise
more than two forks and fewer than two forks if desired.
The fork-lift truck 1 further comprises support arms 5.
The support arms 5 can be in an upright position or in a
lowered position. In figure 1 the support arms 5 are in an
upright position. When the support arms 5 are in a low-
ered position, as shown in figure 2, it is possible to lower
the lifting device 4 to the ground. In order to be able to
lift a pallet, the support arms 5 have to be in the lowered
position, or close to the ground, so it is possible to move
the lifting device 4 close to the ground. The lifting device
4 has to be close to ground in order to make it possible
to position the lifting device 4 in the slots of the pallet.
[0022] The position of the support arms 5 is in an ex-
emplary embodiment of the present disclosure senses
by a support arm position sensor (not shown). The sup-
port arm position sensor gives information to the proces-
sor 110, shown in figure 4, if the support arms 5 are in
an upright position, in a lowered position or in a position
in between.
[0023] The lifting device 4 according to an exemplary
embodiment of the present disclosure comprises an elon-
gated element 6. The elongated element 6 according to
one exemplary embodiment of the present disclosure
comprises a magnetic or ferromagnetic material. The
elongated element 6 can be position on many different
positions on the lifting device 4. The elongated element
6 is preferably positioned close to the mast structure 2,
so that the elongated element 6 can be sensed by a senor
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7 on the mast structure 2, as will be described next. The
sensor 7 is as described above positioned on the mast
structure 2 and configured to sense a presence/absence
of the elongated element 6.
[0024] According to embodiments of the present dis-
closure the fork-lift truck 1 is operative to stop an upward
movement of the lifting device 4 when the senor 7 sense
the presence of the elongated element 6 in a case where
the support arms 5 are in an upright position. This enables
the fork-lift truck 1 to always provide a constant maximum
lifting height. When the support arms 5 are in an upright
position the lifting device 4 and the mast structure 2 are
in their respective highest position. The fork-lift truck is
therefore, in this case operative to stop an upward move-
ment of the lifting device 4 when the sensor 7 senses the
presence of the elongated measuring 6 element. The po-
sition of the elongated element 6 on the lifting device 4
and the position of the sensor 7 on the mast structure 2
can according to embodiments of the present disclosure
be changed. Depending on the position of the elongated
element 6 on the lifting device 4 and the sensor 7 on the
mast structure 2 different constant maximum lifting
heights can be provided.
[0025] According to one exemplary embodiment of the
present disclosure the constant maximum lifting height
is a maximum lifting height according to the International
Standard for safety requirements of Industrial trucks, i.e.
EN ISO 3691-1:2012. This constant maximum lifting
height can be a maximum lifting height of 1800 mm from
the floor.
[0026] Now turn to figure 2. In figure 2 the support arms
5 of the fork-lift truck 1 is in a lowered position. As men-
tioned above, in this position it is possible to lower the
lifting device 4 to a position close to the ground which
makes it possible to position the lifting device 4 under
e.g. a pallet. When the support arms 5 are in a lowered
position the fork-lift truck 1 is operative to ramp down the
speed of the upward movement of the lifting device 4,
when the sensor 7 sense the presence of the elongated
element 6. In this case the fork-lift truck 1 is also operative
to stop the movement of the lifting device 4 when the
lifting device 4 has moved upwards a predetermined dis-
tance wherein the sensor 7 sense the absence of the
elongated element 6. Thus is the constant maximum lift-
ing height also provided in this case.
[0027] Now will embodiments of the present disclosure
be described in which the mast structure 2 comprises
several mast elements. These embodiments are not
shown in the figures.
[0028] In one exemplary embodiment of the present
disclosure the mast structure 2 comprises a first mast
element, which carries the lifting device 4 and a second
mast element, by which the first mast element is carried
and along which the first mast element is movable.
[0029] In yet another exemplary embodiment of the
present disclosure the mast structure 2 further comprises
a third mast element, by which the second mast element
is carried and along which the second mast element is

movable.
[0030] In a further exemplary embodiment of the
present disclosure the mast structure 2 further comprises
a fourth mast element, by which the third mast element
is carried and along which the third mast element is mov-
able.
[0031] The fork-lift truck 1 according to exemplary em-
bodiments of the present disclosure is a pedestrian-con-
trolled fork-lift truck 1 with protective side guards, not
shown. The protective side guards protect the operator
from falling of the fork-lift truck 1, when the protective
side guards are in their protective position. According to
one exemplary embodiment of the present disclosure the
fork-lift truck is further arranged to provide the constant
maximum lifting height when the protective side guards
are in their protective position.
[0032] Figure 3 is a flowchart schematically illustrating
embodiments of method steps of operating a fork-lift truck
1 to provide a constant maximum lifting height independ-
ent of the position of support arms 5, wherein the fork-
lift truck 1 comprises a lifting device 4, carried by a mast
structure 2 and movable along the mast structure 2.
[0033] In a first step S1, the fork-lift truck 1 sense the
presence/absence of an elongated element 6 comprising
a magnetic or ferromagnetic material arranged on the
lifting device 4.
[0034] In a next step S2, the fork-lift truck 1 stops an
upward movement of the lifting device 4 when sensing
the presence of the elongated element 6 in a case where
the support arms 5 are in an upright position.
[0035] In a further step S3, the fork-lift truck 1 ramps
down the speed of the upward movement of the lifting
device 4 in a case where the support arms 5 are in a
lowered position and stops the movement of the lifting
device 4 when the lifting device 4 has moved upwards a
predetermined distance wherein the sensor 7 sense the
absence of the elongated element 6.
[0036] The method of operating a fork-lift truck 1 to
provide a constant maximum lifting height independent
of the position of support arms 5, wherein the fork-lift
truck 1 comprises a lifting device 4, can be performed by
a fork-lift truck wherein the mast structure 2 comprises a
first mast element, which carries the lifting device 4 and
a second mast element, by which the first mast element
is carried and along which the first mast element is mov-
able 4.
[0037] According to another embodiment of the
present disclosure, the method of operating a forklift truck
1 to provide a constant maximum lifting height independ-
ent of the position of support arms 5, wherein the fork-
lift truck 1 comprises a lifting device 4, can be performed
by a fork-lift truck, wherein the mast structure further com-
prises a third mast element, by which the second mast
element is carried and along which the second mast el-
ement is movable.
[0038] In a yet another embodiment of the present dis-
closure, the method of operating a fork-lift truck 1 to pro-
vide a constant maximum lifting height independent of
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the position of support arms 5, wherein the fork-lift truck
1 comprises a lifting device 4, can be performed by a
fork-lift truck, wherein the mast structure further compris-
es a fourth mast element, by which the third mast element
is carried and along which the third mast element is mov-
able.
[0039] The fork-lift truck 1 according to an embodiment
of the present disclosure is a pedestrian-controlled truck
with protective side guards, and wherein the constant
maximum lifting height is provided when the protective
side guards are in their protective position.
[0040] According to an exemplary embodiment of the
method of operating a fork-lift truck 1 to provide a con-
stant maximum lifting height according to the present dis-
closure, the constant maximum lifting height is a maxi-
mum lifting height according to the International Standard
for safety requirements of Industrial trucks, i.e. EN ISO
3691-1:2012.
[0041] According to another exemplary embodiment
of the method of operating a fork-lift truck 1 to provide a
constant maximum lifting height according to the present
disclosure, the constant maximum lifting height is 1800
mm from the floor.
[0042] Turning now to figure 4, a schematic diagram
is disclosed illustrating an exemplary embodiment of a
fork-lift truck 1 with support arms and a mast structure,
arranged to provide a constant maximum lifting height
independent of the position of the support arms. The fork-
lift truck 1 comprises a processor 110 and a memory 120,
the memory 120 containing instructions executable by
the processor 110. The processor 110 is a Central
Processing Unit, CPU, microcontroller, Digital Signal
Processor, DSP, or any other suitable type of processor
capable of executing computer program code. The mem-
ory 120 is a Random Access Memory, RAM, a Read Only
Memory, ROM, or a persistent storage, e.g. a single or
combination of magnetic memory, optical memory, or sol-
id state memory or even remotely mounted memory.
[0043] The processor 110 and the memory 120 are
here disclosed as being situated in the body of the fork-
lift truck, but the processor 110 and the memory 120 can
also preferably be located in the tiller arm 8 or the tiller
head of the fork-lift truck 1. In another embodiment of the
present disclosure, the processor 110 and the memory
120 is an external unit. This means that the fork-lift truck
1 must communicate with the processor 110 and the
memory 120 by means of a communication device (not
shown). This can preferably be a wire-less link. The com-
munication device comprises in this embodiment an an-
tenna.
[0044] According to one aspect, the disclosure further
relates to a computer program, comprising computer
readable code which, when run on the fork-lift truck 1
causes the fork-lift truck 1 to perform any of the aspects
of the method described above.
[0045] When the above-mentioned computer program
code is run in the processor 110 of the fork-lift truck 1 it
causes the fork-lift truck 1 to sense the presence/ab-

sence of an elongated element 6 comprising a magnetic
or ferromagnetic material arranged on the lifting device
4. The computer program codes further causes the fork-
lift truck 1 to stop an upward movement of the lifting de-
vice 4 when sensing the presence of the elongated ele-
ment 6 in a case where the support arms 5 are in an
upright position, or ramp down the speed of the upward
movement of the lifting device 4 in a case where the sup-
port arms 5 are in a lowered position and stop the move-
ment of the lifting device 4 when the lifting device 4 has
moved upwards a predetermined distance wherein the
sensor 7 sense the absence of the elongated element 6.
[0046] The present disclosure also relates to a method
of modifying a fork-lift truck, with support arms and a mast
structure, such that the fork-lift truck is able to provide a
constant maximum lifting height independent of the po-
sition of the support arms. The method comprising the
steps of; providing a lifting device carried by the mast
structure and movable along the mast structure with an
elongated element comprising a magnetic or ferromag-
netic material; providing the mast structure with sensor
configured to sense a presence/absence of the elongat-
ed element; and providing a computer-readable storage
medium in the fork-lift truck with a computer program
which, when run in a processor of the fork-lift truck causes
the fork-lift truck to perform any of the method as dis-
closed above.
[0047] Aspects of the disclosure are described with ref-
erence to the drawings, e.g., block diagrams and/or flow-
charts. It is understood that several entities in the draw-
ings, e.g., blocks of the block diagrams, and also com-
binations of entities in the drawings, can be implemented
by computer program instructions, which instructions can
be stored in a computer-readable memory, and also load-
ed onto a computer or other programmable data process-
ing apparatus. Such computer program instructions can
be provided to a processor of a general purpose compu-
ter, a special purpose computer and/or other program-
mable data processing apparatus to produce a machine,
such that the instructions, which execute via the proces-
sor of the computer and/or other programmable data
processing apparatus, create means for implementing
the functions/acts specified in the block diagrams and/or
flowchart block or blocks.
[0048] In some implementations and according to
some aspects of the disclosure, the functions or steps
noted in the blocks can occur out of the order noted in
the operational illustrations. For example, two blocks
shown in succession can in fact be executed substantially
concurrently or the blocks can sometimes be executed
in the reverse order, depending upon the functionali-
ty/acts involved. Also, the functions or steps noted in the
blocks can according to some aspects of the disclosure
be executed continuously in a loop.
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Claims

1. A fork-lift truck (1) with support arms (5) and a mast
structure (2), arranged to provide a constant maxi-
mum lifting height independent of the position of the
support arms (5), wherein said fork-lift truck (1) fur-
ther comprises:

- a lifting device (4), carried by the mast structure
(2) and movable along the mast structure (2);
- an elongated element (6) comprising a mag-
netic or ferromagnetic material arranged on the
lifting device (4);
- a sensor (7) arranged on the mast structure (2)
configured to sense a presence/absence of the
elongated element (6); wherein said fork-lift
truck (1) is operative to stop an upward move-
ment of the lifting device (4) when the senor (7)
sense the presence of the elongated element
(6) in a case where the support arms (5) are in
an upright position, to provide the constant max-
imum lifting height, or ramp down the speed of
the upward movement of the lifting device (4) in
a case where the support arms (5) are in a low-
ered position and stop the movement of the lift-
ing device (4) when the lifting device (4) has
moved upwards a predetermined distance
wherein the sensor (7) sense the absence of the
elongated element (6), to provide the constant
maximum lifting height.

2. A fork-lift truck (1) according to claim 1, wherein the
mast structure (2) comprises a first mast element,
which carries the lifting device (4) and a second mast
element, by which the first mast element is carried
and along which the first mast element is movable.

3. A fork-lift truck (1) according to claim 2, wherein the
mast structure (2) further comprises a third mast el-
ement, by which the second mast element is carried
and along which the second mast element is mova-
ble.

4. A fork-lift truck (1) according to any of claims 1 to 3,
wherein the fork-lift truck (1) is a pedestrian-control-
led fork-lift truck with protective side guards, and
wherein the fork-lift truck is further arranged to pro-
vide the constant maximum lifting height when the
protective side guards is in their protective position

5. A fork-lift truck according to any of claims 1 to 4,
wherein the constant maximum lifting height is a
maximum lifting height according to the International
Standard for safety requirements of Industrial trucks.

6. Method of operating a fork-lift truck (1) to provide a
constant maximum lifting height independent of the
position of support arms 5, wherein the fork-lift truck

(1) comprises a lifting device (4), carried by a mast
structure (2) and movable along the mast structure
(2), the method comprising the steps of:

- sensing the presence/absence of an elongated
element (6) comprising a magnetic or ferromag-
netic material arranged on the lifting device (4);
- stopping an upward movement of the lifting de-
vice (4) when sensing the presence of the elon-
gated element (6) in a case where the support
arms (5) are in an upright position, or
- ramping down the speed of the upward move-
ment of the lifting device (4) in a case where the
support arms (5) are in a lowered position and
stopping the movement of the lifting device (4)
when the lifting device (4) has moved upwards
a predetermined distance wherein the sensor
(7) sense the absence of the elongated element
(6).

7. Method of operating a fork-lift truck (1) according to
claim 6, wherein the mast structure (2) comprises a
first mast element, which carries the lifting device (4)
and a second mast element, by which the first mast
element is carried and along which the first mast el-
ement is movable.

8. Method of operating a fork-lift truck (1) according to
claim 7, wherein the mast structure (2) further com-
prises a third mast element, by which the second
mast element is carried and along which the second
mast element is movable.

9. Method of operating a fork-lift truck (1) according to
any of claims 6 to 8, wherein the fork-lift truck (1) is
a pedestrian-controlled truck with protective side
guards, and wherein the constant maximum lifting
height is provided when the protective side guards
is in their protective position

10. Method of operating a fork-lift truck according to any
of claims 6 to 9, wherein the constant maximum lifting
height is a maximum lifting height according to the
International Standard for safety requirements of In-
dustrial trucks.

11. A computer-readable storage medium, having
stored there on a computer program which, when
run in a processor of a fork-lift truck (1), causes the
fork-lift truck to perform the method as claimed in
any of claims 6-10.

12. Method of modifying a fork-lift truck 1, with support
arms (5) and a mast structure (2), such that the fork-
lift truck (1) is able to provide a constant maximum
lifting height independent of the position of the sup-
port arms (5), wherein the method comprising the
steps of:
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- providing a lifting device (4) carried by the mast
structure (2) and movable along the mast struc-
ture (2) with an elongated element (6) compris-
ing a magnetic or ferromagnetic material;
- providing the mast structure (2) with a sensor
(7) configured to sense a presence/absence of
the elongated element (6); and
- providing a computer-readable storage medi-
um in the fork-lift truck with a computer program
which, when run in a processor of the fork-lift
truck causes the fork-lift truck to perform the
method as claimed in any of claims 7-13.
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