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DESCRIPTION

TECHNICAL FIELD OF THE INVENTION

[0001] 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

[0002] 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. Document WO2008/028993 A1 describes a
typical hooklift.

[0003] A problem associated with known hooklifts relates to the positioning of a demountable
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 depends 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 transportation.

[0004] 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 correctly.

OBJECTIVES OF THE INVENTION

[0005] It is the main objective of the present invention to reduce or even eliminate the prior art
problems presented above.

[0006] It is an objective of the present invention to provide a method and system for
determining the length of a demountable platform. In more detail, 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
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determine the length of a demountable platform.

[0007] In order to realise the above-mentioned objectives, the method and system according
to the invention are characterised by what is presented in the characterising portions of the
appended independent claims. Advantageous embodiments of the invention are described in
the dependent claims.

DESCRIPTION OF THE INVENTION

[0008] 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 magnitudes of the one or more physical quantities and the
position and orientation information of the hooklift relative to the ground.

[0009] In the method according to the invention the length of the demountable platform is
determined during the lifting of the demountable platform 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 orientation information of the hooklift relative to the ground.

[0010] The moment when the demountable platform comes into contact with the rear rollers 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 rollers can be determined. The force acting on the main cylinder, i.e.
the load force of the main cylinder, can be determined, for example, 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. Another exemplary way to determine 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
SEensors.

[0011] In the method according to the invention the magnitudes of the one or more physical
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
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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 cylinder movement. Examples of physical quantities related to the position
of the hooklift are a position of the piston rod of the main cylinder, an angle between the middle
frame and the 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 number of
physical quantities that are used in the method according to the invention can be, for example,
one, two, three or four.

[0012] 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 quantities 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 trigonometric 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
calculations. 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 distance sensor.

[0013] 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 storage medium for storing
the data. Software components may be in the form of computer-readable program code stored
in a computer-readable storage medium such as memory, mass storage device, or removable
storage device. For example, a computer-readable medium may comprise computer-readable
code for performing 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.

[0014] 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 subframe 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 subframe is attached to a chassis of the vehicle.

[0015] 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 releasably attach to the
demountable platform. The sliding frame is connected to the middle 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
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tipping joint.

[0016] The hooklift comprises a lock for locking the rear frame in parallel with the subframe
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 provided 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
parallel direction with the rear frame when the demountable platform is tipped. The hooklift
may also comprise locks for locking the demountable platform to the hooklift when the
demountable platform is transported by the vehicle.

[0017] 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 platform 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 adjusted by moving the sliding
frame relative to the middle frame. The correct position depends on the length of the
demountable platform, which length is determined during the lifting of the demountable
platform with the method according to the invention.

[0018] An advantage of the method according to the invention is that the length of a
demountable platform can be determined during the lifting of the demountable platform from
the ground onto a vehicle, whereby the length information can be utilized 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. Siill
another advantage of the method according to the invention is that it is quick and accurate,
and easy to implement into a hooklift.

[0019] According to an embodiment of the invention the position and orientation information of
the hooklift relative to the ground comprises the height of the rear rollers from the ground.

[0020] According to an embodiment of the invention the position and orientation information of
the hooklift relative to the ground comprises the pitch of the hooklift.

[0021] According to an embodiment of the invention the moment when the demountable
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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 moment 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 finding 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.

[0022] According 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.

[0023] 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 inwards. The rotation of the rear rollers can
be monitored, for example, with a rotation sensor attached to the rear roller or a non-contact
sensor arranged in connection with the rear roller.

[0024] 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 arranged 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.

[0025] 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 demountable platform comes into contact with
the rear rollers.

[0026] 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.

[0027] 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
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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 position of the piston rod can be determined by using a
displacement sensor to measure 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.

[0028] According to an example, the length of the demountable platform is calculated from the

equation:
Furglt
€os (% - apaf:f?fm)
where Xcontact IS the distance between the front end of the demountable platform and the rear

e

rollers, hyq is the height of the rear rollers from the ground, and apaform is the angle of the

demountable platform compared to the ground.

[0029] The present invention also relates to a system for determining the length of a
demountable platform. The system according to the invention comprises a hooklift for lifting the
demountable platform from the ground onto a vehicle, means for determining 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 calculating 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.

[0030] An advantage of the system according to the invention is that the length of a
demountable platform can be determined during the lifting of the demountable platform from
the ground onto a vehicle, whereby the length information can be utilized 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. Siill
another advantage of the system according to the invention is that it is easy to implement to a
vehicle.

[0031] According to an embodiment of the invention the means for determining 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
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 connected to the main cylinder, a strain gauge for measuring a strain in
the main cylinder, 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.
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[0032] According to an embodiment of the invention the means for determining 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 and/or an inclinometer 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, inclinometers 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.

[0033] The exemplary embodiments of the invention presented in this text are not interpreted
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 existence of also unrecited features.
The features recited in the dependent claims are mutually freely combinable unless otherwise
explicitly stated.

[0034] 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

[0035]
Fig. 1 illustrates an example of a hooklift assembled on a truck, and

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

DETAILED DESCRIPTION OF THE DRAWINGS

[0036] 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 tipping joint 102 to a
subframe 103 of the hooklift 100. The tipping frame 101 is arranged 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.

[0037] 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 hooklift 100 is
releasably attached to a demountable platform 300. The sliding frame 108 is connected to the
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middle frame 109 in such a manner that part of the sliding frame 108 is arranged inside the
middle frame 109, and that the sliding frame 108 can be moved relative to the middle frame
109. The middle frame 109 is connected 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.

[0038] 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 middle frame 109 is rotated around the middle 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.

[0039] The hooklift 100 comprises pressure sensors 114 and 115 for measuring a pressure in
a bottom chamber and a piston rod chamber of the main cylinder 104, respectively. 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 demountable 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.

[0040] The hooklift 100 comprises inclinometers 116 and 117, which are attached to the middle
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 be determined, which angle
varies as a function of the movement of the main cylinder 104.

[0041] 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 inclinometers 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 rollers 113 of the hooklift 100
based on the pressure signals received from the pressure 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.

[0042] 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 reversed towards the
demountable platform 300. The rear frame 110 is locked to the subframe 103, and the middle
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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.

[0043] 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 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
using this information, the length of the demountable platform 300 can be calculated. 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.

[0044] 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. 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 can be locked to the subframe 103.

[0045] 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 are described in the dependent claims,
and they are not to be considered to restrict the scope of protection of the invention as such.
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This list of references cited by the applicant is for the reader's convenience only. It does not
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Patentkrav

1. Fremgangsmade til bestemmelse af laengden af en demonterbar platform
(300), omfattende:

- at anvende en kroglift (100) til at Igfte den demonterbare platform (300)
fra jorden over pa et kgretgj,

- at bestemme et gjeblik nar den demonterbare platform (300) kommer i
kontakt med bagvalser (113) af krogliften (100),

- at bestemme, i naevnte gjeblik, stagrrelser af en eller flere fysiske
mangder relateret til en position af krogliften, og

- at beregne laengden af den demonterbare platform (300) under
anvendelse af de bestemte stgrrelser af den ene eller flere fysiske
mangder og positions- og orienteringsinformationen af krogliften i forhold

til jorden.

2. Fremgangsmaden ifglge krav 1, kendetegnet ved, at positions- og
orienteringsinformationen af krogliften i forhold til jorden omfatter hgjden af
bagvalserne fra jorden.

3. Fremgangsmaden ifglge krav 1 eller 2, kendetegnet ved, at positions- og
orienteringsinformationen af krogliften i forhold til jorden omfatter haeldningen af

krogliften.

4. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 3, kendetegnet
ved, at gjeblikket ndr den demonterbare platform kommer i kontakt med
bagvalserne af krogliften bestemmes ved at bestemme en kraft der virker pa en
hovedcylinder af krogliften og detektere et gjeblik nar en abrupt andring sker i
naevnte kraft.

5. Fremgangsmaden ifglge krav 4, kendetegnet ved, at kraften der virker pa
hovedcylinderen af krogliften bestemmes baseret pa tryk i et bundkammer og et
stempelstangskammer af hovedcylinderen, et tryk i en hydraulisk pumpe af et
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hydraulisk system, som er forbundet til og anvendt til at styre hovedcylinderen,
eller en belastning i hovedcylinderen.

6. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 3, kendetegnet
ved, at gjeblikket ndr den demonterbare platform kommer i kontakt med
bagvalserne af krogliften bestemmes ved at overvage rotationen af bagvalserne.

7. Fremgangsmaden ifglge krav 1 eller 6, kendetegnet ved, at gjeblikket nar
den demonterbare platform kommer i kontakt med bagvalserne af krogliften
bestemmes ved anvendelse af optisk organ.

8. Fremgangsmaden ifglge krav 1 eller 6, kendetegnet ved, at gjeblikket nar
den demonterbare platform kommer i kontakt med bagvalserne af krogliften
bestemmes ved anvendelse af akustisk organ.

9. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 3, kendetegnet
ved, at gjeblikket ndr den demonterbare platform kommer i kontakt med
bagvalserne af krogliften bestemmes ved at male en belastning af en

bagvalseaksel.

10. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 9, kendetegnet
ved, at den ene eller flere fysiske maengder relateret til positionen af krogliften
vaelges fra gruppen bestaende af en position af en stempelstang af en
hovedcylinder, en vinkel mellem en midterramme og en underramme af
krogliften, en vinkel mellem stempelstangen af hovedcylinderen og midterrammen

af krogliften, og en position af en krog af krogliften.

11. System til bestemmelse af lzengden af en demonterbar platform, omfattende:

- en kroglift til at Igfte den demonterbare platform fra jorden over pa et
kgretaj,

- organ til bestemmelse af et gjeblik nar den demonterbare platform
kommer i kontakt med bagvalser af krogliften,
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- organ til bestemmelse af, i naevnte gjeblik, stagrrelser af en eller flere
fysiske maengder relateret til en position af krogliften, og

- organ til at beregne leengden af den demonterbare platform under
anvendelse af de bestemte stgrrelser af den ene eller flere fysiske
mangder og positions- og orienteringsinformationen af krogliften i forhold
til jorden.

12. Systemet ifolge krav 11, kendetegnet ved, at organet til bestemmelse af
gjeblikket nar den demonterbare platform kommer i kontakt med bagvalserne af
krogliften omfatter mindst én af de fglgende: en tryksensor til at méale et tryk i et
bundkammer af en hovedcylinder, en tryksensor til at male et tryk i et
stempelstangskammer af hovedcylinderen, en tryksensor til at male et tryk i en
hydraulisk pumpe af et hydraulisk system forbundet til hovedcylinderen, en
belastningsmaler til at méle en belastning i hovedcylinderen, en rotations- eller
bergringsfri sensor til at male en rotation af bagvalserne, et digitalt videokamera
eller mikrofon til at overvage bagvalserne, eller en belastningsmaler til at male en

belastning af en bagvalseaksel.

13. Systemet ifglge krav 11 eller 12, kendetegnet ved, at organet til
bestemmelse af stgrrelserne af den ene eller flere fysiske maangder relateret til
positionen af krogliften omfatter mindst én af de fglgende: en forskydningssensor
og/eller et inklinometer til at male en position af en stempelstang af en
hovedcylinder, inklinometre til at male en vinkel mellem en midterramme og en
underramme af krogliften, inklinometre til at male en vinkel mellem
stempelstangen af hovedcylinderen og midterrammen af krogliften, og en
afstandssensor og/eller en inklinometer til at male en position af en krog af
krogliften.



DK/EP 3626529 T3

DRAWINGS
1OON\W1\\
300
1070 N\)
/ 118 » \/s\
106 & Ny
~ _..___.__...11211 \‘\&

0 R
Q
' $ 0 TRy = =
Q@77 @
117 105 102
{201 103

Fig. 1




DK/EP 3626529 T3

Fig. 2C



DK/EP 3626529 T3

Fig. 2D

101

202 103

Fig. 2E



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - CLAIMS
	Page 14 - CLAIMS
	Page 15 - CLAIMS
	Page 16 - DRAWINGS
	Page 17 - DRAWINGS
	Page 18 - DRAWINGS

