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Abstract

In known hooklifts, the positioning of the demountable platform is done manually by a driver who
visually estimates the length of the platform then moves the platform into the desired position on
the tipping frame. The present invention relates to a method for determining the length of a
demountable platform. in the method, a hookkift is used to lift the demountable platform from the
ground onto a vehicle, magnitudes of one or more physical guantities related to a position of the
hookiift are determined at 2 moment when the demountable platform comes into contact with
rear rollers of the hooklift, the length of the demountable platform is calculated based on the
determined magnitudes of the one or more physical quantities and the position and orientation
information of the hooklift relative to the ground. The present invention also relates {o a system

for determining the length of a demountable plaiform.
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Method and system for determining the length of a demountable platform

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a method and system for determining the length of
a demountable platform according to the preambles of the appended independent
claims.

BACKGROUND OF THE INVENTION

Hooklifts are widely used in vehicles, such as trucks to quickly and easily handle
demountable platforms. Hooklifts can perform several work tasks, such as loading,
unloading, tipping and lowering of demountable platforms.

A problem associated with known hooklifts relates to the positioning of a demount-
able platform on a tipping frame of the hooklift. The positioning of the demountable
platform on the tipping frame is done with a sliding frame that is moved relative to
a middle frame of the tipping frame. The correct position of the sliding frame de-
pends on the length of the demountable platform. If the demountable platform is
not moved far enough forward on the tipping frame, the rear overhang is too large.
On the other hand, if the demountable platform is moved too far forward on the
tipping frame, the demountable platform drops from rear rollers of the hooklift. The
correct positioning of the demountable platform is also important with respect to
the locking of the demountable platform to the hooklift for the time of transporta-
tion.

In known hooklifts, the positioning of the demountable platform on the tipping
frame is done manually by a driver who first visually estimates the length of the
demountable platform and then moves with the sliding frame the demountable
platform into the desired position on the tipping frame. This is time-consuming, and
there is a considerable risk that the demountable platform is not positioned cor-
rectly.

OBJECTIVES OF THE INVENTION

It is the main objective of the present invention to reduce or even eliminate the
prior art problems presented above.
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It is an objective of the present invention to provide a method and system for de-
termining the length of a demountable platform. In more detall, it is an objective of
the invention to provide a method and system enabling to determine the length of
a demountable platform during the lifting of the demountable platform from the
ground onto a vehicle. It is a further objective of the invention to provide a method
and system enabling to quickly and easily determine the length of a demountable
platform.

In order to realise the above-mentioned objectives, the method and system ac-
cording to the invention are characterised by what is presented in the characteris-
ing portions of the appended independent claims. Advantageous embodiments of
the invention are described in the dependent claims.

DESCRIPTION OF THE INVENTION

A method for determining the length of a demountable platform according to the
invention comprises using a hooklift to lift the demountable platform from the
ground onto a vehicle, determining a moment when the demountable platform
comes into contact with rear rollers of the hooklift, determining, at said moment,
magnitudes of one or more physical quantities related to a position of the hooklift,
and calculating the length of the demountable platform using the determined mag-
nitudes of the one or more physical quantities and the position and orientation in-
formation of the hooklift relative to the ground.

In the method according to the invention the length of the demountable platform is
determined during the lifting of the demountable piatform from the ground onto the
vehicle. The method is based on determining magnitudes of one or more physical
quantities related to the position of the hooklift at the moment the demountable
platform touches the rear rollers of the hooklift and then calculating the length of
the demountable platform based on these magnitudes and the position and orien-
tation information of the hooklift relative to the ground.

The moment when the demountable platform comes into contact with the rear roll-
ers of the hooklift can be determined in various ways. One exemplary way is to
determine, during the lifting of the demountable platform, the force acting on a
main cylinder of the hooklift. The touching of the demountable platform to the rear
rollers generates an abrupt change in this force. By detecting this abrupt change,
the moment when the demountable platform comes into contact with the rear roll-
ers can be determined. The force acting on the main cylinder, i.e. the load force of
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the main cylinder, can be determined, for example, based on pressures in a bot-
tom chamber and a piston rod chamber of the main cylinder, a pressure in a hy-
draulic pump of a hydraulic system that is connected to and used to control the
main cylinder, or a strain in the main cylinder. Another exemplary way to deter-
mine the moment when the demountable platform comes into contact with the rear
rollers of the hooklift is to monitor, during the lifting of the demountable platform,
the rotation of the rear rollers. Other exemplary ways to determine the moment
when the demountable platform comes into contact with the rear rollers of the
hooklift can be based on using suitable optical or acoustical means, such as sen-
sors.

In the method according to the invention the magnitudes of the one or more physi-
cal quantities related to the position of the hooklift are determined at the moment
the demountable platform comes into contact with the rear rollers of the hooklift.
By a physical quantity related to the position of the hooklift is meant a physical
quantity that varies as one or more parts of the hooklift are moved. Preferably, a
physical quantity is such that its magnitude varies as a function of the main cylin-
der movement. Examples of physical quantities related to the position of the hook-
lift are a position of the piston rod of the main cylinder, an angle between the mid-
dle frame and the subframe of the hooklift, an angle between the piston rod of the
main cylinder and the middle frame of the hookiift, and a position of a hook of the
hooklift. The number of physical quantities that are used in the method according
to the invention can be, for example, one, two, three or four.

In the method according to the invention the length of the demountable platform is
calculated by using the determined magnitudes of the one or more physical quanti-
ties and the position and orientation information of the hooklift relative to the
ground. The calculation of the length of the demountable platform is based on trig-
onometric calculations, which depend on the determined physical quantities. In
addition to the position and orientation information of the hooklift relative to the
ground, it is also possible to use physical dimensions of the hooklift in the calcula-
tions. The position and orientation information of the hooklift relative to the ground
can be prestored and/or it can be determined with various sensors, such as a dis-
tance sensor.

The calculation of the length of the demountable platform can be implemented in
hardware, software, or a combination of hardware and software components.
Hardware components may comprise a processor for processing data and a stor-
age medium for storing the data. Software components may be in the form of
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computer-readable program code stored in a computer-readable storage medium
such as memory, mass storage device, or removable storage device. For exam-
ple, a computer-readable medium may comprise computer-readable code for per-
forming the function of a particular component. Likewise, computer memory may
be configured to include one or more components, which may then be executed by
a processor. Components may be implemented separately in multiple modules or
together in a single module.

The method according to the invention can be applied in a hooklift that is attached
to a vehicle, such as a truck, for handling a demountable platform. Such a hooklift
comprises a tipping frame, which is connected through a tipping joint to a sub-
frame of the hooklift. The tipping frame is arranged to be moved relative to the
subframe by one or more main cylinders, which can be, for example, double-acting
differential cylinders. The main cylinder(s) of the hooklift is(are) controlled with a
hydraulic system. The bottom side of the main cylinder is attached to the subframe
and the piston rod of the main cylinder is attached to the tipping frame. The sub-
frame is attached to a chassis of the vehicle.

The tipping frame of the hooklift comprises a sliding frame, a middle frame and a
rear frame. The sliding frame comprises a hook with which the hooklift can releas-
ably attach to the demountable platform. The sliding frame is connected to the
middie frame in such a manner that part of the sliding frame is arranged inside the
middle frame, and that the sliding frame can be moved relative to the middle
frame. The middle frame is connected to the rear frame through a middle frame
joint, and the rear frame is connected to the subframe through the tipping joint.

The hooklift comprises a lock for locking the rear frame in parallel with the sub-
frame when the hooklift is used to load the demountable platform from the ground
onto the vehicle or to unload the demountable platform from the vehicle onto the
ground. The hooklift comprises rear rollers that are mounted close to the tipping
joint enabling the demountable platform to be easily moved with the hooklift during
the loading and unloading of the demountable platform. Supporting beams provid-
ed to the underside of the demountable platform are intended to rest on the rear
rollers. The hooklift comprises another lock for locking the middle frame in a paral-
lel direction with the rear frame when the demountable platform is tipped. The
hooklift may also comprise locks for locking the demountable platform to the hook-
lift when the demountable platform is transported by the vehicle.
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in the method according to the invention the hooklift is used to lift the demountable
platform from the ground onto the vehicle. This is done by locking the rear frame to
the subframe and rotating with the main cylinder(s) the middle frame around the
middle frame joint into a position where the hook can attach the demountable plat-
form as the vehicle is reversed towards the demountable platform. After the hook
is attached to the demountable platform, the middle frame is rotated by driving the
main cylinder(s) inwards. As a result, the front end of the demountable platform
rises off the ground. After a certain time, the demountable platform comes into
contact with the rear rollers and also the back end of the demountable platform
rises off the ground. The demountable platform is now supported by the hook and
the rear rollers. The middle frame is rotated until it is essentially parallel with the
rear frame. The position of the demountable platform on the tipping frame is ad-
justed by moving the sliding frame relative to the middle frame. The correct posi-
tion depends on the length of the demountable platform, which length is deter-
mined during the lifting of the demountable platform with the method according to
the invention.

An advantage of the method according to the invention is that the length of a de-
mountable platform can be determined during the lifting of the demountable plat-
form from the ground onto a vehicle, whereby the length information can be uti-
lized in the positioning of the demountable platform into a correct position on the
tipping frame. Another advantage of the method according to the invention is that it
enables to determine the length of a demountable platform automatically, without
assistance from a driver of the vehicle. Still another advantage of the method ac-
cording to the invention is that it is quick and accurate, and easy to implement into
a hooklift.

According to an embodiment of the invention the position and orientation infor-
mation of the hooklift relative to the ground comprises the height of the rear rollers
from the ground.

According to an embodiment of the invention the position and orientation infor-
mation of the hooklift relative to the ground comprises the pitch of the hooklift.

According to an embodiment of the invention the moment when the demountable
platform comes into contact with the rear rollers of the hooklift is determined by
determining a force acting on a main cylinder of the hooklift and detecting a mo-
ment when an abrupt change occurs in said force. The detection of the moment
when the demountable platform collides with the rear rollers is based on the find-

CA 3054234 2019-09-05



10

15

20

25

30

ing that due to this collision the force acting on the main cylinder decreases rapidly
by a certain amount. Thus, the moment when the demountable platform comes
into contact with the rear rollers can be easily and accurately determined based on
the abrupt change in the force acting on the main cylinder.

AE:cording to an embodiment of the invention the force acting on the main cylinder
of the hooklift is determined based on pressures in a bottom chamber and a piston
rod chamber of the main cylinder, a pressure in a hydraulic pump of a hydraulic
system that is connected to and used to control the main cylinder, or a strain in the
main cylinder. The pressure in the bottom and piston rod chambers, and in the
hydraulic pump can be measured with pressure sensors, which are easy to install
into the hooklift. The strain in the main cylinder can be measured with a strain
gauge. The strain gauge can be arranged to measure the strain of a piston rod of
the main cylinder.

According to an embodiment of the invention the moment when the demountable
platform comes into contact with the rear rollers of the hooklift is determined by
monitoring the rotation of the rear rollers. The rear rollers start to rotate when the
demountable platform rests on the rear rollers and the main cylinder is driven in-
wards. The rotation of the rear rollers can be monitored, for example, with a rota-
tion sensor attached to the rear roller or a non-contact sensor arranged in connec-
tion with the rear roller.

According to an embodiment of the invention the moment when the demountable
platform comes into contact with the rear rollers of the hooklift is determined by
using optical means. The optical means may comprise a digital video camera ar-
ranged in connection with the rear rollers and a signal processor for analysing the
video signal received from the digital video camera to determine the moment when
the demountable platform comes into contact with the rear rollers.

According to an embodiment of the invention the moment when the demountable
platform comes into contact with the rear rollers of the hooklift is determined by
acoustical means. The acoustical means may comprise a microphone arranged in
connection with the rear rollers and a signal processor for analysing the sound
signal received from the microphone to determine the moment when the demount-
able platform comes into contact with the rear rollers.
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According to an embodiment of the invention the moment when the demountable
platform comes into contact with the rear rollers of the hooklift is determined by
measuring a strain of a rear roller shaft.

According to an embodiment of the invention the one or more physical quantities
related to the position of the hooklift are selected from the group consisting of a
position of a piston rod of a main cylinder, an angle between a middle frame and a
subframe of the hooklift, an angle between the piston rod of the main cylinder and
the middle frame of the hooklift, and a position of a hook of the hooklift. The posi-
tion of the piston rod can be determined by using a displacement sensor to meas-
ure the stroke of the piston rod and/or an inclinometer to measure an angle of the
piston rod. The angles between the middle frame and the subframe, and the piston
rod and the middle frame can be determined by providing the middle frame, the
subframe and the piston rod with inclinometers. The position of the hook can be
determined by using a distance sensor and/or an inclinometer.

According to an example, the length of the demountable platform is calculated
from the equation:

hll
T
05 (? - apfaffmm)

U= Xyt +

where Xeontact IS the distance between the front end of the demountable platform
and the rear rollers, hroi is the height of the rear rollers from the ground, and
aplatiorm 1S the angle of the demountable platform compared to the ground.

The present invention also relates to a system for determining the length of a de-
mountable platform. The system according to the invention comprises a hooklift for
lifting the demountable platform from the ground onto a vehicle, means for deter-
mining a moment when the demountable platform comes into contact with rear
rollers of the hooklift, means for determining, at said moment, magnitudes of one
or more physical quantities related to a position of the hooklift, and means for cal-
culating the length of the demountable platform using the determined magnitudes
of the one or more physical quantities and the position and orientation information
of the hooklift relative to the ground.

An advantage of the system according to the invention is that the length of a de-
mountable platform can be determined during the lifting of the demountable plat-
form from the ground onto a vehicle, whereby the length information can be uti-
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lized in the positioning of the demountable platform into a correct position on the
tipping frame. Another advantage of the system according to the invention is that it
enables to determine the length of a demountable platform automatically, without
assistance from a driver of the vehicle. Still another advantage of the system ac-
cording to the invention is that it is easy to implement to a vehicle.

According to an embodiment of the invention the means for determining the mo-
ment when the demountable platform comes into contact with the rear rollers of
the hooklift comprises at least one of the following: a pressure sensor for measur-
ing a pressure in a bottom chamber of a main cylinder, a pressure sensor for
measuring a pressure in a piston rod chamber of the main cylinder, a pressure
sensor for measuring a pressure in a hydraulic pump of a hydraulic system con-
nected to the main cylinder, a strain gauge for measuring a strain in the main cyl-
inder, a rotation or non-contact sensor for measuring a rotation of the rear rollers,
a digital video camera or microphone for monitoring the rear rollers, or a strain
gauge for measuring a strain of a rear roller shaft.

According to an embodiment of the invention the means for determining the mag-
nitudes of the one or more physical quantities related to the position of the hooklift
comprises at least one of the following: a displacement sensor and/or an inclinom-
eter for measuring a position of a piston rod of a main cylinder, inclinometers for
measuring an angle between a middle frame and a subframe of the hooklift, incli-
nometers for measuring an angle between the piston rod of the main cylinder and
the middle frame of the hooklift, and a distance sensor and/or an inclinometer for
measuring a position of a hook of the hooklift.

The exemplary embodiments of the invention presented in this text are not inter-
preted to pose limitations to the applicability of the appended claims. The verb “to
comprise” is used in this text as an open limitation that does not exclude the exist-
ence of also unrecited features. The features recited in the dependent claims are
mutually freely combinable unless otherwise explicitly stated.

The exemplary embodiments presented in this text and their advantages relate by
applicable parts to the method as well as the system according to the invention,
even though this is not always separately mentioned.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates an example of a hooklift assembled on a truck, and

CA 3054234 2019-09-05



10

15

20

25

30

figs. 2A-2E illustrate the lifting of a demountable platform from the ground onto a
truck.

DETAILED DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates an example of a hooklift 100 that is assembled on a truck 200.
The hooklift 100 comprises a tipping frame 101, which is connected through a tip-
ping joint 102 to a subframe 103 of the hooklift 100. The tipping frame 101 is ar-
ranged to be moved relative to the subframe 103 by two parallel main cylinders
104, which are controlled with a hydraulic system 105. The bottom sides 106 of
the main cylinders 104 are attached to the subframe 103 and the piston rods 107
of the main cylinders 104 are attached to the tipping frame 101. The subframe 103
is attached to a chassis 201 of the truck 200.

The tipping frame 101 comprises a sliding frame 108, a middle frame 109 and a
rear frame 110. The sliding frame 108 comprises a hook 111 with which the hook-
lift 100 is releasably attached to a demountable platform 300. The sliding frame
108 is connected to the middie frame 109 in such a manner that part of the sliding
frame 108 is arranged inside the middie frame 109, and that the sliding frame 108
can be moved relative to the middle frame 109. The middle frame 109 is connect-
ed to the rear frame 110 through a middle frame joint 112, and the rear frame 110
is connected to the subframe 103 through the tipping joint 102. The hooklift 100
comprises locks (not shown in fig. 1) with which the relative movement of parts of
the hooklift 100 can be prevented. The hooklift 100 also comprises locks (not
shown in fig. 1) for locking the demountable platform 300 to the subframe 103
when the demountable platform 300 is transported by the truck 200.

During loading of the demountable platform 300 onto the truck 200 and unloading
of the demountable platform 300 from the truck 200, the rear frame 110 is locked
to the subframe 103, and the middie frame 109 is rotated around the middie frame
joint 112 by using the main cylinders 104. Rear rollers 113 that are mounted close
to the tipping joint 102 enable the demountable platform 300 to be easily moved
with the hooklift 100 during the loading and unloading work tasks. During tipping
and lowering of the demountable platform 300, the middle frame 109 is locked in
parallel direction with the rear frame 110 (as shown in fig. 1), and the rear frame
110 is rotated around the tipping joint 102 by using the main cylinders 104. The
position of the demountable platform 300 on the tipping frame 101 can be changed
by moving the sliding frame 108 relative to the middle frame 109.
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The hooklift 100 comprises pressure sensors 114 and 115 for measuring a pres-
sure in a bottom chamber and a piston rod chamber of the main cylinder 104, re-
spectively. The force acting on the main cylinder 104 can be determined based on
the pressures in the bottom and piston rod chambers. The moment when the de-
mountable platform 300 comes into contact with the rear rollers 113 of the hooklift
100 can be detected based on an abrupt change in this force.

The hooklift 100 comprises inclinometers 116 and 117, which are attached to the
middie frame 109 and the subframe 103, respectively. By using the inclinometers
116 and 117, an angle between the middle frame 109 and the subframe 103 can
bg determined, which angle varies as a function of the movement of the main cyl-
inder 104.

The hooklift 100 comprises a data processing unit 118 for processing and storing
the data received from the pressure sensors 114 and 115, and from the inclinome-
ters 116 and 117. The data processing unit 118 is configured to determine the
moment when the demountable platform 300 comes into contact with the rear roll-
ers 113 of the hooklift 100 based on the pressure signals received from the pres-
sure sensors 114 and 115, to store the angle between the middle frame 109 and
the subframe 103 at said moment, and to calculate the length of the demountable
platform 300 by using the determined angle and the height of the rear rollers 113
from the ground.

Figs. 2A-2E illustrate the lifting of the demountable platform 300 from the ground
onto the truck 200. In fig. 2A, there is shown a situation where the truck 200 is re-
versed towards the demountable platform 300. The rear frame 110 is locked to the
subframe 103, and the middie frame 109 is rotated to an angle where the hook
111 can attach to the demountable platform 300. The attachment of the hook 111
to the demountable platform 300 is shown in fig. 2B. After the hook 111 is attached
to the demountable platform 300, the lifting of the demountable platform 300 can
be started by driving the main cylinders 104 inwards. As a result, the middle frame
109 rotates relative to the subframe 103, and the front end of the demountable
platform 300 rises off the ground.

In fig. 2C, there is shown a situation where the demountable platform 300 comes
into contact with the rear rollers 113 of the hooklift 100. This moment is detected
based on an abrupt change in the force acting on the main cylinder 104. This force
is determined from the pressures in the bottom and piston rod chambers of the
main cylinder 104. The pressures in the bottom and piston rod chambers are
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measured by the pressure sensors 114 and 115, respectively. An angle between
the middle frame 109 and the subframe 103 is determined with inclinometers 116
and 117 when the demountable platform 300 touches the rear rollers 113. By us-
ing this information, the length of the demountable platform 300 can be calculated.

5 When the main cylinders 104 are driven further inwards, also the back end of the
demountable platform 300 rises off the ground, and the demountable platform 300
becomes supported by the hook 111 and the rear rollers 113,

The middle frame 109 is rotated until it becomes essentially parallel with the rear

frame 110. The demountable platform 300 rests now on the tipping frame 101.
10  This situation is shown in fig. 2D. Finally, the demountable platform 300 is moved

with the sliding frame 108 closer to a cabin 202 of the truck 200, as shown in fig.

2E. The length of the demountable platform 300 that was determined during the

lifting process is used in positioning the demountable platform 300 into a correct

position on the tipping frame 101. At this position the demountable platform 300
15  can be locked to the subframe 103.

Only advantageous exemplary embodiments of the invention are described in the
figures. It is clear to a person skilled in the art that the invention is not restricted
only to the examples presented above, but the invention may vary within the limits
of the claims presented hereafter. Some possible embodiments of the invention

20 are described in the dependent claims, and they are not to be considered to re-
strict the scope of protection of the invention as such.
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Claims

1. A method for determining a length of a demountable platform, comprising:

using a hooklift to lift the demountable platform from the ground onto a vehi-
cle,

- determining a momeni when the demountabie platform comes inte contact
with rear rollers of the hooklift,

- determining, at said moment, magnitudes of one or more physical quantities

related to a position of the hooklift, and

- calculating the length of the demountable platform using the determined mag-
nitudes of the one or more physical guantities and position and orientation
information of the hooklift reiative 1o the ground.

2. The method according to claim 1, characterised in that the position and orienta-
tion information of the hooklift relative to the ground comprises a height of the rear

rollers from the ground.

3. The method according to any one of claims 1 or 2, characterised in that the
position and orientation information of the hooklift relative to the ground comprises
a pitch of the hooklift.

4. The method according to any one of claims 1 to 3, characterised in that the
moment when the demountable platform comes into contact with the rear rollers of
the hooklift is determined by determining a force acting on a main cylinder of the
hooklift and detecting the moment when an abrupt change occurs in said force.

5. The method according to claim 4, characterised in that the force acting on the
main cylinder of the hookiift is determined based on a parameter selected from a
group consisling of: pressures in a bottom chamber and a piston rod chamber of the
main cylinder, a pressure in a hydraulic pump of a hydraulic system that is con-
nected to and used to conirol the main cylinder, and a strain in the main cylinder.

Date regue/date received 2021-11-04
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6. The method according o any one of claims 1 to 3, characterised in that the
moment when the demountable platform comes into contact with the rear rollers of

the hooklift is determined by monitoring a rotation of the rear rollers.

7. The method according to claim 1 or 6, characterised in that the moment when
the demountable platform comes into contact with the rear rollers of the hooklift is
determined by using optical means.

8. The method according o any one of claim 1 or 6, characterised in that the mo-
ment when the demountable piatform comes into contact with the rear rollers of the

hooklift is determined by using acoustical means.

9. The method according to any one of claims 1 to 3, characterised in that the
moment when the demountabie platform comes into contact with the rear rollers of
the hooklift is determined by measuring a strain of a rear roller shaft.

10. The method according to any one of claims 1 to 9, characterised in that the one
or more physical quantities related 1o the position of the hooklift are selected from
the group consisting of a position of a piston rod of the main cylinder, an angle be-
tween a middle frame and a subframe of the hooklift, an angle between the piston
rod of the main cylinder and the middie frame of the hooklift, and a position of a
hook of the hooklift.

11. A system for determining a length of a demountable platform, comprising:

a hooklift for lifting the demountable platform from the greund onto a vehicle,

- means for determining a moment when the demountabie platform comes into

contact with rear rollers of the hooklift,

- means for determining, at sald moment, magnitudes of one or more physical

guantities related to a position of the hooklift, and

- means for calouating the length of the demountable platform using the de-
termined magnitudes of the one or more physical quantities and position and

orientation information of the hooklift relative to the ground.

Date regue/date received 2021-11-04
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12. The system according to claim 11, characterised in that the means for deter-
mining the moment when the demountable platform comes into contact with the rear
rollers of the hooklift comprises at least one of the following: a pressure sensor for
measuring a pressure in a boitom chamber of a main cylinder, a pressure sensor
for measuring a pressure in a piston rod chamber of the main cylinder, a pressure
sensor for measuring a pressure in a hydraulic pump of a hydraulic system con-
nected to the main cylinder, a strain gauge for measuring a strain in the main cylin-
der, a rotation or non-contact sensor for measuring a rotation of the rear rollers, a
digital video camera or microphone for monitoring the rear rollers, and a strain gauge

for measuring a strain of a rear roller shaft.

13. The system according to claim 11, characterised in that the means for deter-
mining the magnitudes of the one or maore physical guantities related to the position
of the hooklift comprises at least one of the following: a displacement sensor for
measuring a position of a piston rod of a main cylinder, an inclinometer for measur-
ing the position of the piston rod of the main cylinder, inclinometers for measuring
an angle between a middie frame and a subframe of the hooklift, inclinometers for
measuring an angle between the piston rod of the main cylinder and the middle
frame of the hooklift, a distance sensor for measuring a position of a hook of the
hooklift, and an inclinometer for measuring the position of the hook of the hooklift.

14. The system according to claim 12, characterised in that the means for deter-
mining the magnitudes of the one or more physical quantities related to the position
of the hooklift comprises at least one of the following: a displacement sensor for
measuring a position of the piston rod of the main cylinder, an inclinometer for meas-
uring the position of the piston rod of the main cylinder, inclinometers for measuring
an angle between a middie frame and a subframe of the hooklift, inclinometers for
measuring an angle between the piston rod of the main cylinder and the middle
frame of the hooklift, a distance sensor for measuring a position of a hook of the
hooklift, and an inclinometer for measuring the position of the hook of the hooklift.
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