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ABSTRACT

The present invention relates to a device for quick coupling of an implement to an operating arm
of a working machine. A first and second locking pins are arranged to be engage with a pair of
front coupler hooks of the implement for mechanically locking of a longitudinal position thereof
during engagement. A first and a second electric position sensor are disposed within a hydraulic
cylinder housing and configured to generate position signals indicative of the position of a first
and second hydraulic locking piston relative to the hydraulic cylinder housing. Based on the
received position signals, a control unit is configured to generate signals indicative of the quick
coupling device being in an unlocked mode, a locked mode or a maintenance mode relative to an

engageable implement.
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QUICK COUPLING DEVICE COMPRISING POSITION SENSORS AND A CONTROL UNIT
ARRANGED TO CONTROL LOCKING AND MAINTENANGCE OF THE DEVICE

FIELD OF THE INVENTION

{0001] The present invention relates 1o the field of quick coupling of an implement, .g. a bucket
and other working tools, 10 an operating arm of a working maching such as an sxcavator
operating arm and excavalor. In particular, the invention relates 1o a quick coupling arrangement
and method having a sensor system for ensuring a correct and safe coupling.

BACKGROUND

{00027 With the developmant of guick-coupling arrangement and methods to ensurs correct
coupling of the implement o the excavator operaiing amm, elschronic and sensor solutions have
become more atiraclive io moniior and ensurg that the implement has been correctly attached o
the excavator operating arm. For example, electronic and sensor solutions are now being used 10
ensyre corract locking position of the bucket relative 10 the sxcavator operating arm or to the
guick coupling arrangsment. In cass ths quick coupling arrangement is provided with locking
pistons, i.e. hydraulically movabls cylinders for locking the implement to the guick coupling
arrangement, the locking position of the iocking piston is controfled by electronics and sensors,

{0003] One example of & sensor solution is disclosed In US 2018171578 At. A guick coupler with
two oylinders extending ransversely and that are provided with inductive sensors placed on the
locking cylinders.

{3004 In DE 20215590 U1 a quick coupler having one locking cylinder is provided with a
proximily sensor that can be used 1o indicate correct locking.

[0005] Yet another example of a quick coupling arrangement is disclosed in US 2006104788 A1
that uses an inductive sensor placed cutside the locking cylindar.

{00067 Another example of a sensor solution is disclosed in US 2011313825 A1, A quick coupler
with a sensor placed within or upon the hydraulic ram, wherein the sensor detects hydraulic
pressure and/or hydraulic ram extension staius.

{3007] There are also sensor solutions that are used o detect wear in connection with the quick
coupling process. In US 2016237656 A1 an alternative quick coupling arrangement is disclosed
related 0 a jaw type coupier whersin sensors are used 1o detect wear of a fixed aflachmeni pins.
in addition, in US 2018066418 A1 a visual indicalor is used to visually indicate that a wedge
and/or rear pin is worn and in need of repair/replacement.

{3008] However, there are problems related {6 the prior art mentioned above. The arrangements
and methods disclosed do not provide a controlled and robust quick coupling arrangsment and
method 1o ensure a safe and correct coupling in a reliable and dynamic way.
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SUMMARY OF THE INVENTION

{00091 It is an object of the present invention 1o mitigate the abovs problems and 1o provids a
guick coupling device and working machine comprising a quick coupling device having a more
reliable and dynamic way 1o ensure a safe and correct coupling.

{0010} This and ¢ther objscts are achisved by providing a quick coupling device and working
machine having the fealures defined in the independent claims. Preferred embodimenis are
delined in the dependent claims.

{001 1] According to a first aspect of the present invention, thers is provided a guick coupling
device for guick coupling of an implement {0 an operating arm of a working machine, wherein the
device comprises a frame having a first shalt and a second shaft, and whersin sach shaft is able
to be connacted o the operating arm. Each of the first and second shatts extends along a
transverse shaft axis that are paralisl, It is understood that the guick coupling device may be
operationally connecled io various types of working machines with various types of operaling
arms. The guick coupling device further comprises a first locking pin and a second locking pin
axiending outwards from the frame along a common transverse axis, Le. the first locking pin and
the second locking pin extend in opposite directions and cutwards from the frams in a transverse
direction along a common first fransverse axis. The first transverse axis is parallel io that of the
first and second shaft axis. The lirst and second locking ping are arranged {0 be engaged with a
pair of front coupler hooks of the implement for mechanically locking of a longitudinal position
thereof during engagement, Le. the first and second locking pins are arranged 0 engage with the
implemaeant for partial mechanical iocking of the implemaeant ¢ the quick coupling device and thus
the operating arm of the working machine. It is understood that the guick coupling devics may be
connected o various iypes of implements.

{3012] The guick coupling device according 1o the first aspect of the prasent invention is further
provided with a firsi hvdraulic locking piston and a second hydraulic locking pislon outwardly
movable in opposite directions from a oylinder housing along an axis parallel with said transverse
axis, i.e. the first hydraulic locking piston and the second hydraulic locking piston are arranged 1o
be movable along a common second transverse axis which is parallel to that of the first
fransverse axis. The first and second locking pistons are arranged o translationally move, L.e.
arrangsd for ransiational movement, along the second transverse axis colinear with thal of the
hydraulic cvlindsr housing. In othsr words, the first and sscond locking pision are extendable from
the cylinder housing in opposite directions along the second transverse axis, wherein the first and
second locking piston are movable between a retracted position and an exiendead position. Each
of the first and second locking pistons is provided with a locking end, i.e. an extending end of
gach of the locking pistons, wherein the locking end is provided with a locking wedge surface
configurad 0 engags with a coresponding wedqe surface of a pair of rear locking brackets of the
implement in order 1o mechanically lock the implement to the quick coupling device. His
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undersinod that the locking pistons may be locked o various types of implements having various
types of locking brackets with corresponding wedge surfaces.

{0013] The quick coupling device according 1o the first aspect further comprises a pair of electiic
position sensors, L.e. a first position sensor and a second position sensor, which are disposed
within the hydraulic cylinder housing. Thus, the pailr of electric position sensors ares of the eleclric
type. The first position sensor is configured 1o generate a first position signal indicating the
position of the first hydraulic locking piston relative 1o the hydraulic cylinder housing. Analogously,
the second position sensor is configursd 1o generale a second position signal indicating the
position of the second hydraulic locking piston relative 1o the hydraulic cyvlinder housing. In cther
words, the first position sensor is configursd 1o generale the first position signal corresponding 1o
the transverse position or exiended position of the first hydraulic locking pision relative to the
hydrautic cylinder housing. Analogously, the second position sensor s configurad 0 gensrate the
second position signal corresponding 1o the transverse position or extended position of the
second hydraulic locking piston relative to the hydrautlic cylindsr housing. Each of the position
sensors of the pair of position sensors is thus configured 1o generals a position signal indicative
of an exiension of the locking piston, i.e. indicative of a locking piston position, relative 1o the
hydrautic cylinder housing. In other words, the first position sensor is configured 1o generale a
first position signal valug indicative of the position of the first locking piston relative o the
hydraulic eyvlinder housing, i.e. the first position signal value indicates the position of the first
focking piston relative 1o the hydraulic cvlinder housing. Similarly, the second position sensor is
corfigurad to generate a second position signal value indicative of the position of the second
{ocking piston relative o the hydraulic cylinder housing, i.e. the second position signal vaius
indicates the position of the second locking piston relative 10 the hydraulic eylinder housing.

{0014} The guick coupling device according 1o the first aspect further comprises a controd unit
being cordigured to receive the first position signal and the second position signal. The contral
unit is further configurad o generale at least onsg uniocked mode signal, at isast one locking
mode signal, and at least one mainienance mode signal based on the first position signal and
second position signal. Thus, the control unit is configured 10 receive the first position signal and
tha second position signal and, based on first and second position signals, the control unit is
further configured o generate at least one unlockad mode signal, at least one locking mode
signal, and at least one maintenance mode signal. The al lsast one unlocked mode signal is
indicative of the quick coupling device being in an unlocked mode relative 1o the engageable
implement, i.2. the guick coupling device is in an unlocked mode when the quick coupling device
is not locked 1o the implement. In other words, the uniocked mode corresponds 1o when the
focking piston is in an unlocked position relative to locking bracket of the implement, in short,
when implement is not lockad o the quick coupling device. Similarly, the at least one locked
mode signal is indicaiive of the guick coupling device being in a locked mode relative 1o an
engageable implement, i.e. the guick coupling device is in a locked mode when the quick
coupling device is locked 1o the implement. In other words, the locked mode corresponds o when
the locking pision is in a locked position refative 1o locking bracket of the implemeant, in short,
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when implement is locked 1o the guick coupling device. Alsg, the at least one maintenance mode
signal is indicative of the quick coupling device being in a mainienance mode relative 1o an
engageable implement, i.e. the maintenance mode corresponds 10 when the locking pistonisina
maintenance position relative o locking bracket of the implement, in shor, when there is g need
of maintenancs of tha locking bracket and/or locking piston of the quick coupling device.

10015] There is an insight that by arranging a pair of position sensors within the hydrautlic cylinder
housing and operationally connecting them fo the moveament of the respective locking piston an
improved quick coupling device and arrangement is achieved. Surprisingly, by arranging the firgt
and second slactric position sensor within, i.e. inside, the hydraulic cylinder housing and
operationally connscling them (o the locking pistons, three ditfferent locking piston modes can be
measured and determined by means of one single position sensor device, thersby achieving both
an improved sensor functionality in general and a more accurate position sensor signal, and
thersby achieving a safer and more reliable quick coupling device. Another advantage is that
since the sensors are positioned inside the hydraulic ovlinder housing, and thus inside the quick
coupling device, the sensors are protecied from wear, dirt and other parametsrs which nol only
may damage the sensor but also influence the accuracy of the sensor signals.

{0016] Consequenily, from a susiainability perspective, a more durable sensor funciion is
achieved with a longer lifecycle, and which is subject fo less maintenance. Also, from a working
maching user perspective, a more reliabis and accurate sensor function is achieved, which in
turn, provides a safer and more reliable quick coupling process and thus a sater and more
reliable operation of the working machine in general.

{30171 In an embodiment, the first and second position sensors are centrally arranged within the
hydraulic eylinder housing. Firstly, by arranging the sensors cantrally within the locking pistons, &
more accurate measurement of the position of the locking piston relative 1o the hydraulic cylinder
housing, and thus the frame, is achieved. Sscondly and in combination, a more accurate position
of the locking piston relative 1o the comresponding locking bracket, when being engaged thereto, is
also achigved.

{30181 in an smbodiment, the control unit is further configured 10 generate at least: a first
untocked mode signal based on the first position signal, a first locksd mode signal based on the
first position signal, a first maintenance mode signal based on the first position signal, a second
unlocked mode signal based on the second posiiion signal; a second locked mode signal based
on the second position signal, and a second maintenance mode signal based on the second
position signal. Thus, based on the first position signal, a first unlocked mode signal is generated
whan the first locking piston is in an unlocked position relative to the implement. in addition,
based on the first position signal, a first locked mode signal is generated when the first locking
piston is in a locked position relaiive 1o the implement. Based on the first position signal, a first
maintenance mode signal is gensraled when the first locking pision is in a maintenance position
relative to the implement. Analogously, based on the second position signal, a second unlocked
mode signal is generated when the second locking piston is in an uniocked position relative 10 the
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implement. In addition, based on the second position signal, a second Incked mods signal is
generated when the second locking piston is in a locked position relalive o the implement. And
finaily, based on the second position signal, a second maintenance mode signal is generaled
when the second locking piston is in a maintenance position relative 1o the implement.

{0019] In an embodiment, the first hydraulic locking piston is provided with an axially slongated
first sensor cavity for ranslational movement of at least a part of the first position sensor; and the
second hydraulic locking piston is provided with an axially elongated second sensor cavity for
transiational movement of al lsast a part of the second position sensor. Thus, sach of the first and
second hydraulic locking pistons are provided with a centrally elongaied hole, e.g. a bore, having
an opening facing the inside of the hydraulic cylinder housing, thereby fluidly connecting the
respective elongated sensor cavily with its respective hydraulic chamber space of the hydraulic
cylindsr housing.

100201 In an embodiment, the first position sensor and the second position sensor {72} are of an
inductiva type.

{00211 In an embodiment, the first position sensor comprises a first elongated sensor elemsnt and
a first hollow sensor element, wherein the first slongated sensor element is attached 1o the
hydraulic cylindsr housing, and is arranged o translationally move, i.8. arrangsd for ransiational
movement, inside the first hollow sensor slemeni which is altached 1o an inner surface of the first
sensor cavity, thersby measuring the position of the first locking pision relative 10 the hydraulic
cylinder housing. Furthermore, the second position sensor comprises a second elongated sensor
slement and a sscond holiow sansor elemesnt, wherein the second elongated sensor element is
aftached to the hydraulic evlinder housing, and is arranged o transiationally movs inside the
second hollow sensor element which is atiached to an inner surface of the second sensor cavity,
thereby measuring the position of the second locking piston relative 1o the hydraulic cylinder
housing. Thus, each of the first and second pair of elongated sensor elements and hollow sensor
glements are arranged 1o mutuaily translate relative 1o sach other to provide a translational signal
indicative of the relative movemsnt between the locking piston and the hydrautic cylindsr housing.
Fach of the first and second hollow sensor slements is coaxially attached 1o the respactive inner
surface of the sensor cavilies.

{3022] in an smbodiment, the control unit is configured to continuously receive the position
signals. Thus, the control unil is contigured to cortinuously generate at least one unlocksed mods
signal, at least one locking mode signal, and at least one maintenance mode signal based on the
first position signal and second position signal. In an embodiment, the control unit is configured to
continuously genarate: the first uniocked mods signal basad on the first position signal, the first
locked mode signal based on the first position signal, the first maintenance mode signal bassed on
the first position signal, the second unlocked mode signal based on the second position signal,
the second locked mode signal based on the second position signal, and the second
mairdenance mode signal based on the second position signal.
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{0023} In an embodiment, the first fixed locking pin is attached {0 the first shalt, and wherein the
second lixed logking pin is altached 10 the second shatfl. In an embodiment, the first and second
locking pin are fixedly attached {o the shaft.

[0024] In an embodiment, the first locking pision and second locking piston are independently
movable relative o each other.

10025] In an embodiment, a hydraulic ofl is supplied o a respective hydraulic chamber of each
locking pision via a non-ceniralized oll channel. Thus, hydraulic oil is supplied {0 the respective
hydraulic chambers via openings positioned radially outside the respective position sensors.

[0026] In an embodiment, the control unit is further configured 10 recsive at leasi one calibration
signal from a calibration device which is operationally connected thereio, and based on the at
least one calibration signal the control unit is configured 1o: define a first range of locking values
indicative of the first locking piston being in a correct locking position when being engaged with a
palr of rear locking brackets of the implement, and define a second range of locking valuss
indicalive of the second locking pision being in a correct locking position when being engaged
with a pair of rear locking brackeis of the implement. Thus, in response 1o at least one calibration
signal, the control unit is configured o determine a correct focking position value of the first and
second locking piston relative 1o the rear locking bracksts of the implement when being in
engagement with the rear locking brackets of the implement. Based on the correct locking
position valug, the control unit is further contigured to determine a range of correct locking values
corresponding to when the respective locking piston is in the correct locking position with the rear
focking brackets when the locking piston is in engagement therelo.

{00271 In an embodiment and based on the range of correct locking values, the control unit is
configursed o define: a first range of uniocked position values indicative of the first locking pision
being in an unlocked position when being engaged with a pair of rear locking brackets of the
implement, and a first range of maintenancs position values indicative of the first locking pision
being in a maintenance position when being engaged with a pair of rear locking brackets of the
implement. Based on the range of correct locking values, the control unit is configured to define: a
second range of uniocked position values indicative of the second locking piston being in an
uniocked position when being engaged with a pair of rear locking brackets of the implement, and
a sscond range of mainienance position values indicative of the second locking pision being in a
maintenance position when being engaged with a pair of rear locking brackets of the implement.
Itis undersiood that the at lsast one calibration signal comprises signals from both the first and
second locking piston.

{0028} In an embodiment, the control unit is further configured 1o periorm a lirst comparison of the
first position signal and the first range of locking values when being engaged with a pair of rear
locking brackets of the implement, and based on the first comparison, the control unitis
configured to generate: a first unlocked mode signal indicative of a first position value of the first
position signal is below the first range of valuss, a first locked mode signal indicative of a first
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position value of the first position signal within the first range of valuges, a first mainienance mode
signal indicaiive of a first position valus of the first position signal is above the first range of
values.

Thus, when the quick coupling device is about 1o be engaged or i5 in engagemsnt with the pair of
rear locking brackeis of the implement, the control unit is configured 1o perform a first comparison
of a value of the first position signal with the first range of locking values, and based on the first
comparison, the control unit is turther configured o generate one of a first unlockad mode signal
indicative of a first position value of the first position signal is below ths first range of values, a
first locked mode signal indicative of a first position value of the first position signal within the first
range of values, or a first maintenance mode signal indicative of a first position value of the firsi
position signal is above the first range of values.

Furthermore, the control unit is further configured fo perform a second comparison of the sscond
position signal and the second range of locking values when being engaged with a palr of rear
locking brackets of the implement, and based on the second comparison, the control unit is
configured 10 generate: a second unlocked mode signal indicative of a second position value of
the second position signal is below the sscond range of valuss, a sscond locked mode signal
indicative of a second position value of the second posiiion signal within the second range of
values, a second maintenance mode signal indicative of a second position value of the second
position signal is above the second range of values.

Thus, when the quick coupling device is about 10 be engaged or is in engagement with the pair of
rear locking brackets of the implement, the control unit is further configured 1o perform a second
comparison of a valus of the second position signal with the second range of locking values, and
based on the sscond comparison, the confrol unit is further configured o gsnsrate ong of a
second unlocked mode signal indicative of a second position value of the sscond position signal
is below the second range of values, a second locked mode signal indicative of a second position
valua of the second position signal within the second range of values, or a second maintenance
mode signal indicative of a second position value of the second position signal is abovs the
second range of values.

{6029] According 10 a sscond aspect of the present invention, a working machine comprises a
quick coupling device according to present invention, an implement and operating armm.

{30307 in an smbodiment of the invention of the sscond aspedt, the working machine further
comprises a pair of support heels, wherein an upper surface of the support heel is configured to
abui a lower surface of the quick coupling device.
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BRIEF DESCRIPTION OF DRAWINGS

[0031] These and oiher agpects of the pressnt invention will now be described in more detall, with
reference io the appended drawings showing a currently preferred embodiment of the invention,
whearein:

Fig. 1A lliusilrates a perspective view of the quick coupling device according 1o the invention,
wherein the locking piston is in an uniocked mode.

Fig. 18 iliustraies a perspeciive view of the guick coupling device according 1o the invention,
wherein the locking piston is in a locked mode.

Fig. 1C lllustrates a perspective view of the guick coupling device according 1o the invention,
wherein the locking piston is in maintenance mode.

Fig. 10 Hlusirates a perspeclive view of the quick coupling device according 1o the invention,
wherein the locking piston is in maintenance mode.

Fig. 1E& illusirates a perspective view of the quick coupling device according 1o the invention.
Fig. 2A illusirates a delalied view of Fig. 1A,

Fig. 28 illusirates a delailed view of Fig. 1B.

Fig. 2C and Fig. 2.1¢ illustrate detailed views of Fig. 1C.

Fig. 20 Hlusirates a delailed view of Fig. 1D.

Fig. 3 Hllusirates a perspective view of an implement.

Fig. 4 Hiusirates a delailed view of a heel with shims.

Fig. & fllusirates a cross-ssctional view of the heel with shims as shown in Fig. 4

Fig. 6 Hllustrates a perspective view of a hydraulic cylinder housing with locking pistons according
to prior art.

Fig. 7 illusirates a cross-sectional view of a hydraulic eylinder housing with locking pistons
according to prior arl.

Fig. 8a and 8b illustrale cross-sectional views of a central connection portion of a hydraulic
cylinder housing according 1o prior art.

Fig. 9 llusirates a perspective view of a central connection portion of a hydraulic cylinder housing
according to prior arl.
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Fig. 10 lllusirates a perspective view of a hydraulic cylinder housing with locking pistons
according o an embodiment of the present invention.

Fig. t1a illustrales a cross-sectional view of a hydraulic cylinder housing with locking pistons
according to the present invention.

Fig. 11b Hlustrates a perspactive view of a hydraulic cylinder housing with locking pistons
according o the present invention,

Fig. 12 lllustrates a psrspective view of a central connection portion of a hydraulic cylinder
housing according to an embodimant of the present invention.

Fig. 13 Hlusirates a view of a central connection portion of a hydraulic eylinder housing according
o an embodiment of the present invention.

Fig. 14 llustrates a cross-sectional view of a central connection portion of a hydraulic cylinder
housing according to an embodimant of the prasent invention.

Fig. 15 dlusirates a cross-sectional view of a central connection portion of a hydraulic cylinder
housing according o an embaodiment of the present invention.

Fig. 164, 16b, 16¢, 16d illustrate views of a cylinder housing according 1o an embodiment of the
present invention.

Fig. 17-19 Hlusirate perspeciive views of a oylinder housing according (o an embodiment of the
prasent invention showing different extensions of the tocking piston,

Fig. 20 #lustrates a perspective view of a quick coupling device according 1o an embaodiment of
the praesent invention, and an operating arm connacted thereip.

Fig. 21A and Fig. 218 illustrate views of the sensor arrangemesnt according to an emboediment of
the present invention.

Fig. 22A and Fig. 228 illustrates views of the sensor arrangement according 1o an embodiment of
the prasent invention.

Fig. 23 shows a schematical overview of the electrical connection of the quick coupling device.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

{30327 in the foliowing description, the present invention will now be described in more detall, with
reference io the appended drawings.
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{0033} In Fig. 1a and Fig. 2a a hydraulic guick coupling device 1 according to an embodiment is
shown, wherein a first locking piston ba is in an unlocked mode. The quick coupling device 1 is
moving into an engagement position with the implement, L.e. the locking piston ba is aboul io
engage with one locking bracket hook of the pair of rear locking brackets 4b. The logking piston
Ha is in its retracted position or retracted state, and will remain in its retracted position until the
guick coupling device has besn moved inio s locking position with an implemsnt 3 or working
tool, which in this case is a bucket.

{00341 In Fig. 1a-1s the quick coupling device 1 is provided with & frame 40 having a first shaft
15a and a second shalt 15b, wherein each shaft is connected t¢ an gperaling arm 2. it is
understood that the guick coupling device can be connected io different operating arms of
different working machines. Consequently, the quick coupling device 1 is conneciable 1o
difference types of operating arm. Furthermors, the quick coupling device 1 is provided with a first
locking pin 14a and a second locking pin 14b. The first and second locking pins are fixed relative
o the frame 40 of the quick coupling device. Ths first and second locking ping furthermors extend
oubwardly from the frame in opposite directions relalive 10 each other and along a common
transverse axis, L.e. fransversely protruding in opposite directions. The palr of locking pins are
configured 10 engage with a pair of front coupler hooks 4a of the implement 3 for mechanically
locking of a longitudinal position thereof during engagemaeant. In a quick coupling method of
coupling the guick coupling device 1 to the implement 3, an operaior of the working machine, e.q.
an excavaior operator, first controls and moves the operating arm 2 with its therelo connected
quick coupling device 1 such that the pair of locking pins engage with the pair of front coupler
hooks 4a of the implement 3 in order 1o first machanically lock the movemant of the implement in
iis longitudinal dirsction.

[0035] Secondly, the opserator continues 1o contrel and move the operating arm 2 such that the
pair of locking pistons 5a and 5b, i.e. the locking ends of the locking pistons, face the
corresponding locking bracket hooks of the pair of rear locking bracksts 4b. Thersafier the locking
pistons are configured to move outwards in the transverse direction in order to mechanically lock
the implement 1o the quick coupling device 1.

{00361 H is understood thal the first locking pins 14a and the second locking pins 14b may have
difterent shapes and lengths depending on the type of implement that the quick coupling device 1
is configured to connect with. B is also further understood that the first and second locking pistons
may have diffsrent shapes depending on the implement the quick coupling device is configured o
be connected with, L. the shape of the locking pistons are adapiad © be engageable with the
locking bracket hocks that may vary depending on the type of implement.

{30371 Fig. 1b shows the quick coupling device according ¢ the present invertion, wharain of the
first locking pistons 5a is in a locking posilion, i.e. the quick coupling device is in a locked mods.
The locking piston 5a has moved from ils extracted position, outwardly from the hydraulic cylinder
housing 8, until it has mechanically locked with one locking bracket hook of the of pair rear
focking brackets 4b. The locking piston is provided with a locking end of ths locking piston, Le. the

10
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end that moves outwardly in the iransverse direction from the cylinder housing 8, and thus from
the quick coupling device, lowards the locking bracket of the implement 3. The locking end, i.e.
the extending end, of the {irst locking pislon 5a is provided with a wedge shaped end portion, fe.
a first wedge locking surface 8 which is configured o engage with a corresponding locking
surtace of the implement 1o be connected. In Fig. 2b, the first locking pision 5a extends from the
hydrautic cvlinder housing 8 and has moved outwardly in a transverse direction of the quick
coupling device until the first wedge locking surfacs 9 has mechanically locked with a
coresponding locking surface, i.e. bracket locking surface 7, of the implement.

{0038} Although not shown, but on the other side of the guick coupling device, a second locking
piston bb has also exiended from the hydraulic cylinder housing 8 and has moved cutwardly ina
transverse direction of the quick coupling device until a second wedge locking surface has
mechanically locked with a second corresponding locking surface, i.e. a second bracket locking
surtace 7, of the implement. The second locking piston 5b is thus in its locking position.
Consequently, the first locking piston 5a and second locking piston 5b are configured o
transversely move out from the quick coupling device in opposite directions along a common
transverse direction. A first locking end of the first locking piston 5a and a second locking end of
the second locking piston 5b are thus configured 1o outwardly extend in opposite direction such
that the respeclive wedgs locking surface 9 engage with corresponding bracket locking surfacss
of the implement 3 in order {o mechanically lock the implement 3 1o the quick coupling device and
thus o infercornect the implement 3 with the operating amm.

{0039] i is understood that the lirst locking pision and second locking piston are each movabie
back and forth along one ransverse axis that is common to them both, i.e. that the firsi and
second locking pistons are configured 10 be movable belwesn a retracted position and an
extended position in order o lock and unlock the implement.

{0040] Fig. 1C and 1D, and Fig. 20, 2.1C and 2D shows a quick coupling device according 1o the
prasent invention, wherein ths first locking pistons 5a has moved bevond the locked mode and
o a maintenance mode which shall alert the operator that maintenance or servics is nasded.
The first locking pistons 5a has thus extended beyond the position where it is regarded as being
correclly locked, That is an indication that for example the locking bracket surface, and thus the
locking bracket hooks, may have been wormn and that they need 10 be replace with a pair of new
rear locking brackets. Alternatively, it may also be an indication that a shims plate 11 or that a
shims 123 and 12b in the stack of shims needs 10 be replaced or changed.

{00411 In Fig. 1E a quick coupling device 1 according 1o the present invention is shown without
engageable operating arm or implement.

[0042] Fig. 3 is a perspective view of the implement showing the pair of front coupler hooks 4a
and the of pair rear locking bracksts 4b, including the pair of locking bracket hooks. Furthermore,
a pair of support heels 10 are shown having a stack of shims 12z and 12b and a shims plats 11
on top of a hesel base 10, see also Fig. 4 and Fig. 5 showing delailed views of the suppaort heels
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10, wharein the shims piate and stack of shims 12a and 12b are fixed 1o a hesl hase with a pair of
screws 13. When maintenance is needed, the screws are unlighiened such that the shims plale
11 can be replaced or such that more shims may be added 1o increagse the hight of the shims
plate 11, Le. o raise the upper surface of the shims plate 11, which then affects the position of
the quick coupling device. When the guick coupling device 1 is connected 1o the implement 3, the
upper surface of the support heel abuts a lower surface 39 of the frame 40 of the of the quick
coupling device 1. Consequently, an increase of the height of the support heel increasss framea of
the guick coupling device 1 relative to the implemeant 3, which then, in turn, lowers the pair of rear
locking brackets 4b such that the locking ends of the respective locking piston may engage
corractly with the locking bracket surfaces of the rear locking bracket, and thus achieve a locking
made. It is undersiood that the operator may need 1o adjust the stack of shims in order o achieve
the wanied locking maods, Le. that the operalor may need 10 repeat the steps of adding shims
12a/12b untilt & correct locking mode has been achieved.

{0043] Fig. 8 and 7, Fig 8a, 8b and Fig. 8 show a hydraulic cylinder housing with locking pistons
85a and 95b according 1o prior art. The hydraulic cylinder housing is provided with support
brackets 16 and is provided with a hydraulic ofl input connection 18 and 21 to supply the hydraulic
chambers, via g centraily positioned olf locking channe!l 22, with hydraulic ol 10 increase a
hydraulic pressure and thus 1o create foree against the locking pistons 9bha and 85b in order o
cause the piston o move outwards towards an engagement with a pair of rear locking bracketis.
In addition, the hydraulic eylinder housing is further provided with a hydraulic off output
connection 17 and 20 {o discharge and releass oil from the chambers via a non-central oil
discharge channal 23, and thus reduce the hydraulic pressure and thus 1o cause the pistons 1o
move inwards owards a retracted siate in order 1o achieve a uniockad mode of the guick
coupling device. The prior art cylinder housing is furthermiore provided with a pluggsed oil channsl
19 and a check valve 25.

{3044 In Fig. 10 1© 12 a hydraulic cylinder housing 8 with locking pisions 5a och 5b according to
an embodiment of the present invention is shown. On the uppsr surface of & central connection
portion of the hydraulic eylinder housing 8, a mounting channel 46 extends radially fowards the
centre of the hydraulic cylinder housing 8. The mounting channel hole 46 is used during the
mounting of slectric sensors 71 and 72 and their sensor cables 73, see Fig. 11b. After the
mounting the mounting channel hole 46 is then closad with a screw.

{30451 Furthermore, a hydraulic off input connection 52 10 supply the hydraulic chambers, via a
non- central oif locking channel 47, with hydraulic oil {o increase a hydraulic pressure and thus o
create force against the locking pisions Ha and bb in order 1o cause the pision 10 move oulwards
towards an engagement with a pair of rear locking bracket. In addition, the hydraulic cylinder
housing is further provided with a hydraulic off oulput connection 51 1o discharge and release oil
o reduce the hydraulic prassure and thus {0 causs the pistons 1o move inwards towards &
retracted stats in order {0 achieve an uniocked mode of the quick coupling device. A check valve
48 is further arranged in a lower part of the central connaction portion. The electric sensors 71
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and 72 are inductive type sensors and are electrically connactable via sensor conneclions 53 and
54, Two cylindrical sensor base spaces 57 extends centrally within the hydraulic cylinder housing
8 along a central axis thereol. The sensor base spaces are configured 1o receive and hold a
sensor head element 60 of each sensor 71 and 72 relative 1o the cylinder housing 8. On the rear
side of the cylinder housing 8, a pair of sensor fasteners 55 and 586 are arranged which fix the
sensor haads 60 1o the ssnsor base spaces and thus fiking the sensor head elemenis and the
elongated sensor glements 59, as shown in Fig. 21A and 218, 1o the hydraulic gylinder housing 8.

{00461 In Fig. 11, the first hydraudic locking piston 5a and the second hydraulic locking piston 5b
are shown and are being cutwardly movable from two opposite ends of a eylinder housing 8 in
opposiie direclions along a common axis coinciding with thal of the hydraulic cylinder housing 8.
Each locking piston is provided with g cenirally disposed space, Le. a sensor channel, configured
o aliow a movement an elongated sensor element 59, as shown in Fig. 21A and 218, fixed o the
cvlinder housing 8. That is, during a reciprocal movement of the locking piston, the elongatsd
sensor glement 59 moves back and forth into the sensor channel. in addition, each sensor 71 and
72 are provided with a hollow sensor element 78 that is fixed o a respsclive locking piston. The
holliow sensor element 76 is arranged 1o receive the elongated sensor element 58 for measuring
the position of elongated sensor element 59 relative to hollow sensor element 76 inorder to
measure the position of locking piston relative 1 the hydraulic cylinder housing (8). As a resulf,
the centrally positionsed sensor within the locking piston enables an accurate and conlinuous
monioring and measurement of the movement or displacement of the locking piston relalive o
the guick coupiing device in order 10 determine if the locking piston is in an unlocked mode,
fncked mods or in a maintenance mode when the locking piston has move oo far.

{00471 Each locking pision is provided with ong inductive position sensor. it is understood that the
locking pistons may move indspendently of each other, and that each sensor is configured 1o
measure the position of the respactive lpcking piston individually.

{0048] in Fig. 17 1o Fig. 19 the hydraulic cylinder housing 8 is presentad with three different
extensions of the locking end, i.e. three different positions of the locking piston 5b is shown. That
is, the locking piston has moved outwards three different lengths out from the cylinder housing 8.
In Fig. 17 the locking end 81 and the locking piston 5b is in a retraciad posiiion or locked slate,
i.e. that the quick coupling device is in an unlocked mode. In Fig. 18 the locking end 82 and the
locking piston 82 is in a locked position or locked state, i.e. that the quick coupling device is in
locked mode. Although not shown, it is undersiood that the locking wedge surface 8 is
mechanically locked 1o the corresponding locking bracket surface. In Fig. 19 the locking end 83
and locking pision are in a maintenancs position or maintenance siate, L.e. the guick coupling
device is in a maintenance mode.

{00491 Fig. 20 illustrale a perspective view of a guick coupling device connected 10 the operaling
arm 2, showing an electric sensor connection 41 and a hydraulic connection 42 1o the hydraulic
cvlinder housing 8.
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{0050] In Fig. 214, Fig. 2B, Fig. 22A and Fig. 22B a sensor arrangement of the present invention
is shown. The hydraulic locking pision is provided with an axially elongaled sensor cavity for
translational movement of an slongated sensor element 59. The position sensor comprises an
slongated sensor glement 58 and g first hollow sensor element 76. The elongated sensor
element 59 is attached 1o the hydraulic cylinder housing 8 at an inner opening facing a hydrauiic
chamber (not showny. The elongaled sensor slement 58 is aranged for ranslational movement,
i.2. to translationally move, insids the first hollow sensor element 76 and the elongated sensor
cavily within the locking piston. When the elongalsd sensor slement 59 moves relative 1o the
holiow sensor slement 76, a position signal is generated. The slongated sensor element 58 is
attached 1o the hydraulic cylinder housing (8), and is arranged for franslational movement, i.8. o
transiationally, movs inside the second hollow sensor element {76) and the sensor cavity within
the locking piston. The hollow sensor element 76 is attached to an inner surface of the second
sensor cavily. Thereby, a movemeni of the locking piston causes a displacement of the hollow
sensor slement relative 1o the fixed slongated sensor element which, in turn, induces a position
signal of the locking piston.

10051] Fig. 23 shows a schematical overview of the electrical connection of the quick coupling
device. A visual display 100 is provided with sbx symbols A1 {o A3 and B1 1o BG, thres symbols
for each set of thres sensor signals. A1 symibol 101 indicates that a first sensor is in an unlocked
mode, and thus that the first locking pision is in an uniocked state. B symbol 106 indicates thal a
second sensors is in an unlocked mode, and thus that the second locking piston is in an unlocked
state. A2 symbol 102 indicates that a first sensors is in g locked mode, and thus that the first
focking piston is in a locked state. B2 symbol 105 indicates that a second sensor is in a locked
mode, and thus that the second locking piston is in a locked state. A3 symbol 103 indicates that a
first sensor is in a maintenance mode, and thus thai the Tirst locking pision is in & mainienance
staie. B3 symbol 104 indicates thal a second sensor is in a maintenance mode, and thus that the
second locking piston is in a maintenance state. The display 100 is electrically connecled 10 a
control unit 107 via electrical wiring 110, The hydraulic cylinder housing 8 is connected fo the
control unit via electrical wirings 109, at least one wiring for each sensor. The control unit is also
conmeaciad 1 calibration device 112 having a button to be pushed according 1o predetarmined
calibration process. 4. The control unit is confiqured {0 coniinuousiy receive the position signals
from the sensors 71 and 72.

[0052] Befors the first ime of using a new quick coupling device or with a new implement, the
working machine operator needs 10 perform a calibration of the quick coupling device. The
operator then needs 1o lock the first locking piston ba and second locking pistons 5b with pair of
rear locking brackets, and o visually identify and determine when the first and second locking
pistons are in a calibration position, i.e. a threshold position from when the locking piston is
regarded as bsing in a correct position. The control unit is then able io calculale a range or
interval during which the first and second locking pisions are considered as being comrectly locked
with the pair of rear locking brackets of the implement. Afier the operator has defined the
calibration position, the operator then pushes the button of the calibration device 112 in
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accordance with a predetermined calibration process. At lsast ons calibration signal is then
received by the control unit 107, and based on the at ieast one calibration signal, the control unit
107 then determings and defines a first range of lirst locking values indicative of the first locking
piston being in a correct locking position when being engaged with a pair of rear locking brackets
4 of the implement 3. The control unit also detines a second rangs of second locking valuss
indicative of the second locking piston being in a corrsct locking position when baing engaged
with & pair of rear locking brackets 4b of the implement 3. Thus, the control unit 107 calculates
the first and second range of locking values based on the values of the at least one calibration
signal.

[00563] Preferably, the calibration posilion is set 1o 2/3 of the thickness of the rear locking bracked,
L.e. when sach of the first and second locking pistons have penetrated 2/3 of the body thickness
of the rsar locking bracket.

15



546 540

CLAIMS

1. A quick coupling device (1) for quick coupling of an implement (3} io an operatingam (2 of a
working machine, said device comprising:

a frame {40} having a first shaft (15a) and a second shaR {(15h), each shaft being
connectable o the operaling arm {2};

a first locking pin (143) and a second locking pin (14b) exiending outwards from the frame
along a comimoen transverse axis, sach locking pin being engageabls with a pair of front coupler
hooks {4a) of the implement (3} for mechanically locking of a longitudinal position thereof during
engagement;

a first hydraulic locking pision (5a) and a sscond hydraulic locking piston (5b) oulwardly
movabile in opposile directions from a cylinder housing {8) along an axis parallel with said
transverse axis, wherein sach locking piston (5a, 5b) is provided with a locking end (81, 82, 83)
having a locking wedgs surface {8) which is configured to engage and mechanically lock with a
locking bracket surface {7} being a corresponding locking surface of a pair of rear locking
brackets {(4b) of the implement (3} for mechanically locking the longiludinal position thereof during
engagement.

Characterized in that the device further comprises

a lower surface {39} of the frame (40} of the quick coupling device (1} whersin when the

guick coupling device (1) is connecied to the implement {3}, an upper surface of a support heel of

the implement {3} abuts the lower surface (39} of the frame (40) of the of the quick coupling
device {1}, the support heel having a stack of shims (12a, 12b) and a shims plate {(11};

a first eleciric position sensor {71} being disposed within the hydraulic oylinder housing
(8}, and being configured 1o generate a first position signal indicative of the position of the first
hydrautic locking piston (5a) relative 1o the hydraulic cylinder housing (8);

a second electric position sensor (72) being disposed within the hydraulic cviinder
housing (8), and being configured o generate a second position signal indicative of the position
of the second hydraulic locking piston {8b) relative 1o the hydraulic cylinder housing (8); and

a conirol unit being configured o receive the first position signal and the second position
signal, and based on the first position signal and second position signal the confrol unit is
configured 1o generale:

at least one unlocked mods signal when the locking pision {5a, 5b} is in a refracied
position and until the quick coupling device has been moved inte a lpcking position with

16



546 540

the implement 3, indicative of the guick coupling device being in an unlocksd mode
refative 10 an engageable implemeni,

at least one focked mods signal when the locking piston (8a, 5b) has moved from its
exiracied position, oulwardly from the hydraulic cylinder housing (8}, uniil the first wedge
tocking surface {9) has mechanically locked with the bracket locking surface {7) of the
implement, indicative of the quick coupling device being in a locked mode relative 1o an
engageable implement, and

at least ong maintenance mode signal indicative of the quick coupling device being in a
maintenance mode ralative 10 an engageable implament, wherein the locking piston (5a,
5b) has moved beyond the locked mode and inte the maintenance mode which shall alert
an gperator that maintenance or servige is needsd which is an indication that the locking

bracket surface {7} may have been worn, of alternatively that the shims plaie (11} or that
the shims {12a, 12b} in the stack of shims needs 0 be replaced or changad.

2. The device according to claim 1, wherein the control unil is further configured o generaie al
least:

a first unlocked mode signal based on the first position signal,

a first locked mode signal based on the first position signal,

a first maintsnance mode signal based on the first position signal,

a second unlocked mode signal based on the second position signal,

a second locked mode signal based on the second position signal, and
a second maintenance mode signal based on the second position signal.

3. The dsvice according to any one of the preceding claims, wherein the first and second
position sensors are cenirally arranged within the hydraulic cylinder housing (8).

4. The device according to any ons of ths preceding claims, wherein

ihe first hydraulic focking piston (5a) is provided with an axially elongated first sensor
cavity for translational movement of at least a part of the first position sensor (71); and

the second hydraulic locking piston (&b} is provided with an axially elongated second
sensor cavily for translational movement of al least a part of the second position sensor (72},

5. The device according 1o any one of the preceding claims, wherein the first position sensor
{71} and the second position sensor (72} are of an inductive type.
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8. The device according 1o any one of the preceding claims, wherein

the first position sensor comprisas a first elongated sensor slement (58} and a first hollow
sensor glement (78}, wherein the first elongated sensor element (59) is atiached (o the hydraulic
cylinder housing (8}, and is arranged 1o transiationally move inside the {irst holiow sensor glement
{76} which is attached 1o an inner suriace of the first sensor cavity, thereby measuring the
position of ths first focking piston relative 1o the hydraulic cylinder housing (8); and

the second position sensor comprises a second elongated sensor element (89 and a
second holiow sensor element (76), wherein the second elongated sensor element (89) is
attached fo the hydraulic cyiinder housing (8}, and is arranged to transiationally move inside the
second hollow sensor element (76) which is atfached 1o an inner surface of the second sensor
cavily, thereby measuring the position of the second locking piston relative 1o the hydraulic
cylinder housing (8).

7. The device according o any one of the preceding claims, wherein the control unit is
configured to continuously receive the posilion signals.

8. The device according 1o any one of the preceding claims, wherein the first locking pin {14a} is
attached to the first shafi {15a}, and wherein the sscond locking pin (14b) is aftached o the
first shatt (15a).

9. The device according 1o any of the preceding claims, wherein the first locking piston (5a) and
second Incking pision (&b} ars independsntly movable relative 1o each ¢thear.

10. The device according 1o any one of the preceding claims, wherein a hydrautic oil is supplied
o a respective hydrautic chamber of each locking piston via a non-centralized oil channsh

11. The device according 1o any one of the preceding claims, wharsin the control unit is further
configured 10 receive at least one calibration signal from a calibration device (112) which is
operationally connectad thereto, and based on the at least one calibration signal the control
unit is configured io:

defing a first range of locking values indicative of the first locking piston being in a corract
locking posilion when being engaged with a pair of rear locking brackeis {4b) of the implement
{3}, and

defing a sscond range of focking values indicative of the sscond locking piston being ina

correct iocking position when being engaged with a pair of rear locking bracksts {(4b) of the
implement {3).
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12. The device according 1o claim 11, the control unit is further configured to determine a rangs of
correct locking values corresponding to when the respective locking pision is in the comrect
locking position with the rear locking brackeis when the locking pision is in engagement
thereto, and based on the range of correct locking values, the control unit is configured o
dafine:

a tirst range of unfocked position valuss indicative of the first locking piston being in an
uniocked position when being engaged with a pair of rear locking brackets of the implemeant,
and

a first range of mainienance position valuses indicative of the first locking piston being in a
maintenance position when being engaged with a pair of rear locking brackets of the
implemsnt;

a second range of uniocked position values indicative of the second locking piston being
in an uniocked position when being engaged with a pair of rear locking brackets of the
implement, and

a second range of maintenance position values indicative of the second locking piston
being in a maintenance position when being engaged with a pair of rear locking brackets of
the implement.

13. The device according o claim 11, wheregin the control unit is further configured o perform a
first comparison of the first position signai and the first range of locking values when being
engaged with a pair of rear locking brackeis {(4b) of the implement (3}, and based on the first
comparison, the control unit is configured 10 generate:

a first unlocked mode signal indicative of a first position value of the first position signal is
below the first range of values,

a first locked mode signal indicative of a first position value of the first position signal
within the first range of vaiues,

a first maintenance mode signal indicative of a first position value of the first position
signal is above the first range of values; and

wherein the control unit is further configured o perform a second comparison of the
second position signal and the second rangs of locking valuss when being sngaged with a pair of
rear locking brackets {4b) of the implement (3}, and based on the second comparison, the control
unit is configured 1o generals:

a second unlocked modes signal indicative of a second position valus of the second
position signal is below the second range of values,

a second locked mode signal indicative of a second position value of the sscond position
signal within the second range of values,
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a second maintenance mode signal indicative of a second position valus of the second
position signal is above the second range of values.

14. A working maching comprising a quick coupling device according 1o any ons of the preceding
claims; an implement (3) and operating arm {&).

15. The working machine aecording o claim 14, wherein the machine further comprises a pair

support heels (10}, wherein an upper surface of the support heel is configured o abut a lower
surface of the quick coupling device.
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I f6ljande bilaga finns en §versitining av patentkraven till svenska.
Observera att det é@r patentkravens lydelse pa engelska som giller.

A Swedish translation of the patent claims is enclosed. Please note
that only the English claims have legal effect.
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Patentkrav

1. Snabbkopplingsanordning (1) fér snabbkoppling av ett redskap (3) till en

mandverarm (2) pa en arbetsmaskin, varvid nAmnda anordning innefattar :

10

15

20

25

30

en ram (40) med en férsta axel (15a) och en andra axel (15b), varvid varje axel
kan anslutas till mandverarmen (2);

en forsta lastapp (14a) och en andra lastapp (14b) som stracker sig utat fran
ramen langs en gemensam tvaraxel, varvid varje lastapp kan samverka med ett
par framre kopplingshakar (4a) hos redskapet (3) fér mekanisk lasning av en
langsgéende position hos dessa under samverkan;

en forsta hydraulisk laskolv (5a) och en andra hydraulisk laskolv (5b) som kan
réra sig utat i motsatta riktningar fran ett cylinderhus (8) langs en axel som ar
parallell med ndmnda tvaraxel, varvid varje laskolv (5a, 5b) ar férsedd med en
las&nde (81, 82, 83) med en laskilyta (9) som ar konfigurerad for att samverka
och mekaniskt lasas med en lashallaryta (7) som ar en motsvarande lasyta hos
ett par bakre lashéllare (4b) hos redskapet (3) for att mekaniskt lasa den

langsgaende positionen hos detsamma under samverkan,

kannetecknat av att anordningen dessutom innefattar

en nedre yta (39) hos snabbkopplingsanordningens (1) ram (40), varvid nar
snabbkopplingsanordningen (1) ar ansluten till redskapet (3), ligger en dvre yta
hos en stodklack hos redskapet (3) an mot den nedre ytan (39) hos
snabbkopplingsanordningens (1) ram (40), varvid stédklacken uppvisar en
stapel av mellanlagg (12a, 12b) och en mellanlaggsplatta (11);

en fbrsta elektrisk positionsgivare (71) som &r placerad inne i
hydraulcylinderhuset (8), och som ar konfigurerad fér att generera en férsta
positionssignal som indikerar |&get hos den férsta hydrauliska 1&skolven (5a) i
férhallande till hydraulcylinderhuset (8);

en andra elektrisk positionsgivare (72) som ar placerad i hydraulcylinderhuset
(8), och som &r konfigurerad fér att generera en andra positionssignal som
indikerar positionen hos den andra hydrauliska laskolven (5b) i férhallande till
hydraulcylinderhuset (8); och

en styrenhet som &r konfigurerad for att ta emot den férsta positionssignalen
och den andra positionssignalen, och pa basis av den férsta positionssignalen

och den andra positionssignalen ar styrenheten ar konfigurerad fér att generera:
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minst en signal for upplast l1age nér laskolven (5a, 5b) &r i en tillbakadragen
position och anda till dess att snabbkopplingsanordningen har forflyttats till en
lasposition med redskapet (3), vilket indikerar att snabbkopplingsanordningen
ar i upplast lage i férhallande till ett pakopplingsbart redskap,

minst en signal for Iast 1age nar laskolven (5a, 5b) har forflyttats fran sin
utdragna position, utat fran hydraulcylinderhuset (8), till dess att den férsta
killasytan (9) har lasts mekaniskt med redskapets hallarlasyta (7) hos
redskapet, vilket indikerar att snabbkopplingsanordningen &r i last lage i
férhallande till ett pakopplingsbart redskap, och

minst en signal fér underhallslage som indikerar att snabbkopplingsanordningen
ar i underhallslage i férhallande till det pakopplingsbara redskapet, varvid
laskolven (5a, 5b) har forflyttats bortom det lasta I&get och till underhallslaget
som skall varna operatdéren om att underhall eller service behdvs, vilket &r en
indikation pa att lashallarytan (7) kan vara sliten, eller alternativt att
mellanlaggsplattan (11) eller mellanlaggen (12a, 12b) i stapeln av mellanlagg
behover ersattas eller bytas ut.

2. Anordning enligt krav 1, varvid styrenheten ar vidare konfigurerad for att generera

atminstone:

en férsta signal fér upplast l1age pa basis av den férsta positionssignalen,
en forsta signal for 1ast 1age pa basis av den férsta positionssignalen,

en férsta signal fér underhallslage pa basis av den férsta positionssignalen,
en andra signal fér upplast lage pa basis av den andra positionssignalen;
en andra signal for |ast lage pa basis av den andra positionssignalen, och

en andra signal fér underhallslage pa basis av den andra positionssignalen.

3. Anordning enligt nagot av fbéregdende krav, varvid de férsta och andra
positionssensorerna ar centralt anordnade i hydraulcylinderhuset (8).

4. Anordning enligt nadgot av féregéende krav, varvid

den férsta hydrauliska Iaskolven (5a) ar férsedd med en axialt Iangstrackt férsta
sensorkavitet for translationsrorelse hos atminstone en del av den forsta

positionssensorn (71); och
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den andra hydrauliska laskolven (5b) ar férsedd med en axialt langstrackt andra
sensorkavitet for translationsrorelse hos atminstone en del av den andra

positionssensorn (72).

5. Anordning enligt nadgot av féregaende krav, varvid den férsta positionssensorn (71)
och den andra positionssensorn (72) ar av induktiv typ.

6. Anordning enligt nagot av féregaende krav, varvid

den férsta positionssensorn innefattar ett férsta langstrackt sensorelement (59)
och ett férsta ihaligt sensorelement (76), varvid det férsta |angstrackta
sensorelementet (59) ar fastat vid hydraulcylinderhuset (8), och ar anordnat for
att genom translation forflyttas inne i det férsta ihdliga sensorelementet (76)
som &r fastat vid en inre yta hos den fOrsta sensorkaviteten, for att darigenom
méata positionen hos den férsta laskolven i férhallande till hydraulcylinderhuset
(8); och

den andra positionssensorn innefattar ett andra langstrackt sensorelement (59)
och ett andra ihdligt sensorelement (76), varvid det andra langstrackta
sensorelementet (59) ar fastat vid hydraulcylinderhuset (8), och ar anordnat for
att genom translation forflyttas inne i det andra ihaliga sensorelementet (76)
som &r fastat vid en inre yta hos den andra sensorkaviteten, for att darigenom

méata positionen hos den andra laskolven i férhallande till hydraulcylinderhuset

(8).

7. Anordning enligt nagot av féregéende krav, varvid styrenheten &r konfigurerad for

att kontinuerligt ta emot positionssignalerna.

8. Anordning enligt nagot av féregadende krav, varvid den férsta lastappen (14a) ar
fastad vid den férsta axeln (15a), och varvid den andra lastappen (14b) ar fastad vid
den férsta axeln (15a).

9. Anordning enligt nagot av féregaende krav, varvid den férsta laskolven (5a) och den
andra laskolven (5b) ar oberoende rérliga i férhallande till varandra.
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10. Anordning enligt nagot av féregdende krav, varvid en hydraulolja tillférs till en
respektive hydraulkammare hos varje laskolv via en icke centraliserad oljekanal.

11. Anordning enligt nagot av féregdende krav, varvid styrenheten &r vidare
konfigurerad for att ta emot minst en kalibreringssignal fran en kalibreringsanordning
(112) som &r operativt férbunden med densamma, och pa basis av minst en
kalibreringssignal ar styrenheten ar konfigurerad for att :
definiera ett férsta omrade fér lasvarden som indikerar att den férsta laskolven
ar i en korrekt lasposition nar den samverkar med ett par bakre lashéllare (4b)
hos redskapet (3), och
definiera ett andra omrade for lasvarden som indikerar att den andra laskolven
ar i en korrekt lasposition nar den samverkar med ett par bakre lashéllare (4b)
hos redskapet (3).

12. Anordning enligt krav 11, varvid styrenheten ar vidare konfigurerad fér att
bestamma ett omrade foér korrekta lasvarden som motsvarar nar respektive laskolv ar
i den korrekta laspositionen med de bakre ldshallarna nar laskolven samverkar med
dessa, och pa basis av omradet for korrekta lasvarden ar styrenheten konfigurerad for
att definiera :
ett férsta omrade fér varden fér oldst position som indikerar att den férsta
laskolven ar i en upplast position nar den samverkar med ett par bakre
lashallare hos redskapet, och
ett férsta omrade fér positionsvarden fér underhall som indikerar att den férsta
laskolven ar i en underhallsposition nar den samverkar med ett par bakre
lashallare hos redskapet;
ett andra omrade for varden fér upplast position som indikerar att den andra
laskolven ar i en upplast position nar den samverkar med ett par bakre
lashallare hos redskapet, och
ett andra omrade fér varden fér underhallsposition som indikerar att den andra
laskolven ar i en underhallsposition nar den samverkar med ett par bakre

lashallare hos redskapet.
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13. Anordning enligt krav 11, varvid styrenheten &r vidare konfigurerad for att utféra en
forsta jamforelse mellan den fdrsta positionssignalen och det férsta omradet fér
lasvarden nar den samverkar med ett par bakre lashallare (4b) hos redskapet (3), och
pa basis av den férsta jamfdrelsen ar styrenheten konfigurerad fér att generera :
en forsta signal fér upplast 1dge som indikerar att ett férsta positionsvarde hos
den forsta positionssignalen ligger under det férsta omradet fér varden,
en forsta signal for last lage som indikerar att ett férsta positionsvarde hos den
férsta positionssignalen ligger inom det férsta omradet fér varden,
en forsta signal fér underhallsldge som indikerar att ett férsta positionsvarde hos
den forsta positionssignalen ligger éver det férsta omradet fér varden, och
varvid styrenheten ar vidare konfigurerad fér att utféra en andra jamférelse
mellan den andra positionssignalen och det andra omradet fér 1asvarden néar
den samverkar med ett par bakre Iashallare (4b) hos redskapet (3), och pa basis
av den andra jamférelsen ar styrenheten konfigurerad fér att generera :
en andra signal fér upplast lage som indikerar att ett andra positionsvarde hos
den andra positionssignalen ligger under det andra vardeomradet,
en andra signal for 1ast lage som indikerar att ett andra positionsvarde hos den
andra positionssignalen ligger inom det andra vardeomradet,
en andra signal fér underhallslage som indikerar att det andra positionsvardet
hos den andra positionssignalen ligger éver det andra vardeomradet.

14. Arbetsmaskin innefattande en snabbkopplingsanordning enligt nagot av
féregadende krav; ett redskap (3) och en mandverarm (2).

15. Arbetsmaskin enligt krav 14, varvid maskinen innefattar vidare ett par stédklackar
(10), varvid en dvre yta hos stédklacken ar konfigurerad fér att ligga an mot en nedre
yta hos snabbkopplingsanordningen.
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