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(54) A lifting device and s hydraulic system therfor, as well as a method for adapting the same

(57) Lifting device (3) comprising a frame (2) as well
as a movable lifting arm (4) provided with a connecting
device at a free end thereof for connecting a hydraulically
operable tool (5) to the lifting arm (4). The lifting device
(3) is provided with a hydraulic system for controlling a
hydraulic actuator (50) of the tool. The hydraulic system
comprises a reservoir (32) for hydraulic fluid disposed on
the frame as well as a pump unit (31) connected to the
reservoir for pumping hydraulic fluid through the hydrau-
lic system; a control valve unit (33), which is connected
to the pump unit; a first line (41) and a second line (42),
which extend from the control valve unit (33) to the con-
necting device (8). The control valve unit (33) is designed

for operatively connecting the first line (41) and the sec-
ond line (42) at least alternately to the pump unit (31) for
alternately pressurizing the first line (41) and the second
line (42). The hydraulic system comprises a connecting
line provided with a controllable connecting valve unit
(33), which connecting line is connected to the first line
(41) and the second line (42) in such a manner that the
first line (41) and the second line (42) can be operatively
connected to the pump unit (31) simultaneously for pres-
surizing the first line (41) and the second line (42) simul-
taneously.
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Description

[0001] The invention relates to a lifting device accord-
ing to the preamble of claim 1. The invention further re-
lates to a hydraulic system for such a lifting device.
[0002] In the art, various vehicles provided with a lifting
device comprising a hydraulic system are known. The
known lifting device comprises a movable and pivotable
(telescopic) lifting arm, which is mounted on the chassis
of a truck. A hydraulic tool, such as a grab, a pallet hook,
a brick grab, a tree clamp and the like, can be hydrauli-
cally connected to an end of the lifting arm. The hydraulic
system of the lifting device comprises a hydraulic unit
placed on the vehicle, which unit is provided with a res-
ervoir with a pump. Two hydraulic lines are connected to
the hydraulic unit, extending over the lifting arm in the
direction of the end of the lifting arm, where, in a con-
nected condition of the tool, they are connected to a dou-
ble-acting cylinder provided on the tool. The hydraulic
system further comprises a control valve by means of
which the lines can be alternately pressurised for alter-
nately extending or retracting the double-acting cylinder
so as to thus operate the tool. The known hydraulic sys-
tem further comprises two further lines which are con-
nected to the unit, extending over the lifting arm and being
connected to an actuator of the connecting device in or-
der to thus effect a rotational movement of the tool. The
four lines can thus be used for carrying out two functions
of the tool, viz. rotation and actuation.
[0003] A drawback of the known lifting device is the
fact that it is limited as regards the amount of hydraulic
functions that can be performed at the location of the end
of the lifting arm. It is of course possible, by adding two
additional lines between the hydraulic unit and an addi-
tional actuator, to add an additional hydraulic function.
However, this does not provide a solution for existing
lifting devices, since the existing lifting arms hardly pro-
vide space for said additional lines, if at all. In addition to
that, such an adaptation is relatively costly.
[0004] Accordingly it is an object of the present inven-
tion to provide a lifting device of the kind referred to in
the introduction, which device is provided, in a relatively
simple manner, with at least one additional hydraulic
function.
[0005] It is furthermore an object of the present inven-
tion to provide lifting devices of the kind referred to in the
introduction with at least one additional hydraulic func-
tion.
[0006] In addition to that it is an object of the present
invention to provide a hydraulic system for such a lifting
device, by means of which at least one additional hydrau-
lic function can be obtained at the location of the tool.
[0007] According to one aspect thereof, the invention
to that end provides a lifting device of the kind referred
to in the introduction which is characterised by the fea-
tures defined in the characterising part of claim 1. The
hydraulic system is designed for alternately pressurising
the first line and the second line. The hydraulic system

is furthermore designed for operatively connecting the
first line and the second line simultaneously with the
pump unit for simultaneously pressurizing the first line
and the second line. Said simultaneous pressurization
of the first line and the second line causes the actuator
connected to the tool to block, so that the tool will undergo
practically no movement due to the actuator. The hydrau-
lic system further comprises an actuator line connected
to one of said first line and said second line, which actu-
ator line is connected to an additional actuator, which is
disposed near the free end of the lifting arm. The actuator
line comprises an adjustable valve unit. The valve unit
can be opened in a condition in which the two lines are
pressurized, such that the actuator line is pressurized as
well. The opening and closing of the valve unit can take
place automatically, but it may also be done semi-man-
ually. The pressure on the actuator line provides pressure
in the actuator, making it possible to operate the actuator.
When the system is reset to a condition in which the line
(the first line or the second line) connected to the actuator
line is not pressurized, the actuator line will not be pres-
surized either, enabling the additional actuator to return
to the condition of rest. In order to ensure that the addi-
tional actuator will at all times return to a condition of rest,
the actuator line is further connected to the other of said
first or said second line by means of a return line provided
with an adjustable valve unit, for example a non-return
valve unit. When the lifting device is returned to a normal
operation mode, i.e. either the first or the second line is
pressurized, and the other line is not pressurized, there-
fore, the pressure that may prevail in the actuator line
can be released via the non-pressurized line. Thus an
additional actuator is provided in a simple manner near
the end of the lifting arm, which actuator can be controlled
in a simple manner, making use of pressure prevailing
in existing lines. The added lines can thus be provided
locally, and no additional lines extending the entire length
of the lifting arm need to be provided. Thus, a lifting device
is realised which is provided with at least one additional
hydraulic function in a relatively simple manner. The ob-
ject of the present invention is thus accomplished.
[0008] The hydraulic system preferably comprises a
connecting line provided with a controllable connecting
valve unit, which connecting line is connected to the first
and the second line. Such a connecting line comprising
a valve unit is relatively easy to install. In a first condition,
the first line and the second line can be alternately pres-
surized. In a second condition, the first line and the sec-
ond line can be operatively connected to the pump unit
simultaneously for pressurizing the first line and the sec-
ond line simultaneously.
[0009] Further advantageous embodiments are the
subject matter of the dependent claims. A few embodi-
ments and their advantages will be explained in more
detail hereinafter.
[0010] The additional actuator is preferably connected
to the connecting device. In this way the additional func-
tion of the actuator can be used near the connecting de-
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vice.
[0011] In one embodiment, the connecting device is
detachably connectable to the tool. The connecting de-
vice can be alternately locked and unlocked. It is advan-
tageous in that regard if the additional actuator is de-
signed for alternately locking and unlocking the connect-
ing device. The extra function obtained with the additional
actuator is thus used for automatically effecting the lock-
ing and unlocking of the connecting device. As a result,
a connection no longer needs to be effected manually,
in contrast to the prior art. Such manual locking takes a
great deal of time. The user must position himself near
the end of the connecting device, subsequently connect
the tool to the connecting device, and finally manually
effect the locking engagement between the two, for ex-
ample by manipulating a pin. The pin must be inserted
into an opening intended for that purpose. If the opening
is not perfectly aligned with the bin, the user must apply
a great deal of force for correctly positioning the pin. The
user is in that case engaged for some time. The user is
positioned quite close to the tool and to the end of the
arm. This is dangerous, since accidental movement of
the lifting arm or the tool can lead to injury to the user.
Furthermore, because the user must be present near the
tool, he will in some cases have to work at dangerous
locations, where there is for example a risk of falling. By
using the lifting device according to the present invention
and using the additional actuator for locking the connec-
tion, a lifting device is obtained which is safer and by
means of which a gain in time can be realised.
[0012] The connecting device may comprise two hy-
draulic connecting elements for hydraulically connecting
the first line and the second line to the tool. Since the
lines to be connected and disconnected may be pressu-
rized, the connecting elements are preferably designed
to be connected and disconnected under pressure in or-
der to thus prevent leakages upon connection and dis-
connection.
[0013] The additional actuator may be mechanically
connected to at least one of the two hydraulic connecting
elements for alternately connecting and disconnecting
the same. The connecting device preferably also com-
prises a pressing device for moving at least one of the
two hydraulic connecting elements to the connected con-
dition. In this way an additional protection against the
connection being disconnected is obtained. The addition-
al actuator is designed for generating, in an operative
condition thereof, a force which is greater than, and op-
posed to, the force delivered by the pressing device. The
additional actuator is in that case mainly intended for dis-
connecting, in an operative condition thereof, the con-
necting device. The pressing device will place the con-
necting device in a locked condition upon placement of
the additional actuator in an inoperative condition,
[0014] In one embodiment, the pressing device com-
prises a hydraulic cylinder. Said cylinder is operatively
connected to the first line or the second line. As a result,
the hydraulic cylinder will force the pressing device to the

connected condition in the pressurized condition of the
first and/or the second line. In this way an additional pro-
tection against disconnection is obtained.
[0015] In a very simple embodiment, the pressing de-
vice comprises a spring element. Such a spring element
is quite suitable for obtaining a reliable and safe force
towards a locked position.
[0016] In one embodiment, the additional actuator
comprises a hydraulic cylinder. Said hydraulic cylinder
may be a single-acting cylinder or a double-acting cylin-
der.
[0017] According to another possibility, the hydraulic
cylinders of at least one of the hydraulic connecting ele-
ments is/are a single-acting cylinder and/or double-act-
ing cylinder. The advantage of a single-acting cylinder is
that only one pressure line is required, which means a
reduction of the number of lines required for the actuator.
[0018] The adjustable valve unit is preferably a non-
return valve element. The adjustable valve unit is pref-
erably controllably connected, via a control line, to the
other of said first or said second line, in such a manner
that the valve unit can be placed in an open condition
under the influence of pressure on the other of said first
or said second line. If the actuator line is connected to
the first line, the control line will be connected to the sec-
ond line, and vice versa. By pressurizing the two lines,
the control line will cause the adjustable valve unit to be
placed in an open condition. Because both lines are un-
der pressure, also the actuator line will be pressurized.
As a result, the additional actuator will be provided with
pressure as well. The additional actuator can thus be
driven.
[0019] According to one aspect of the invention, there
is provided a vehicle, such as a truck, comprising a lifting
device according to the present invention. Advantages
of such a vehicle provided with such a lifting device have
already been explained in the foregoing.
[0020] Another aspect of the invention relates to the
use of a lifting device as described in the foregoing. The
invention further relates to the use of a vehicle provided
with a lifting device according to the present invention.
[0021] According to another aspect of the present in-
vention, there is provided a method of the kind referred
to in the preamble of claim 15 for adapting an existing
lifting device. The method is characterised by the method
steps defined in the characterising part of claim 15. An
existing lifting device can be adapted in a very simple
and inexpensive manner so as to thus add an additional
function near the free end of the lifting arm. To that end,
a connecting line provided with a controllable connecting
valve unit must be provided. The connecting line and
connecting valve unit must be connected to the first line
and the second line in such a manner that the first line
and the second line can be operatively connected to the
pump unit simultaneously for pressurizing the first line
and the second line simultaneously. Furthermore, an ac-
tuator line provided with an adjustable valve unit and an
additional actuator must be provided. The actuator and
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the adjustable valve unit must be connected to one of
said first line or said second line. Furthermore, a return
line provided with an adjustable valve unit must be pro-
vided, and these must be connected to the actuator line
and to the other of said first line or said second line.
[0022] Further adaptations are realised by adding el-
ements from the above-described embodiments of the
lifting device.
[0023] Further advantages and embodiments of the
present invention will now be explained by means of a
description of the figures, in which:

Figure 1 is a side view of a truck comprising a load
platform and a lifting device according to the present
invention, which is mounted on the load platform;
Figures 2a and 2b are perspective views of a first
part of a connecting device and a second part of a
connecting device;
Figure 3 is a schematic view of the hydraulic system
for the lifting device according to the present inven-
tion.

[0024] Figure 1 is a side view of a truck 1 comprising
a load platform 2 and a lifting device 3 mounted on the
load platform 2. The lifting device 3 is provided with a
number of arms 4, which can be moved and pivoted rel-
ative to each other by means which are known per se,
for example hydraulic means, so that one end of the lifting
device 3 can be moved and pivoted in the x-, y- and z-
directions. A tool in the form of a grab 5 is present on the
load platform 2 of the truck 1. The grab 5 comprises a
number of pivotally interconnected arms 6.
[0025] The end of the lifting device 3 is provided with
a first part 7 of a connecting device 8, which can be con-
nected to a second part 9 of the connecting device 8 that
is connected to the grab 5, which connecting device is
configured similarly to the connecting device described
in EP 1 669 317 B1, which patent, and in particular the
connecting device described therein, is incorporated
herein by reference. The connecting device 8 will be ex-
plained in more detail hereinafter.
[0026] Figures 2a and 2b show the device 8 in more
detail. The first part 7 (figure 2a) comprises a plate which
is provided with a centring pin 10 and three pins 11,12,13
arranged symmetrically around said centring pin. The
second part 9 (figure 2b) comprises a plate 15, which is
provided with a number of openings 20,21,22,23, which
register with the centring pin 10 and the pins 11,12, 13,
respectively. The second plate may be connected to the
tool by means of spacers, as is shown in figure 1.
[0027] As figure 2a clearly shows, the pins 11,12,13
comprise a widened portion spaced from the plate and
a narrower portion extending between the plate and the
widened portion. The widened portion has a spherical
end on a side remote from the plate. The centring pin 10
is longer than the pins 11,12,13 and has a conical end
on a side remote from the plate 10.
[0028] The openings 21,22,23 in the plate have a wid-

ened portion, into which the widened portion of the pins
11,12,13 can be positioned, and a narrower portion join-
ing said widened portion. The narrower portion is so di-
mensioned that the narrower portion of the pin can easily
move therethrough.
[0029] To connect the lifting device 3 to the tool 5, the
operator of the truck 1 moves the lifting device 3 by means
of the controls present on the truck 1 until the first part 7
connected to the end of the lifting device is positioned
opposite the second part 9. Then the first part 7 is moved
downwards until the conical end of the centring pin 10 is
positioned in the centring opening 20. The conical shape
of the end, the centring pin 10 allows easy insertion into
the opening 20. Subsequently, the plate of the first part
7 of the connecting device is rotated about the centring
pin 10 relative to the plate of the second part 9 of the
connecting device until the widened portions of the pins
11,12,13 are positioned opposite the widened portions
of the openings 21,22,23 and are inserted into said wid-
ened portions by subsequently moving the plate of the
first part 7 in the direction of the plate. Once the plate of
the first part 7 abuts against the plate of the second part
9, the widened portions of the pins 11,12,13 have passed
through the widened portions of the openings 21,22,23
in their entirety. The plate is then rotated with respect to
the plate of the second part by the operator of the lifting
device 3, in such a manner that the narrower portions of
the pins 11,12,13 are moved into the narrower portions
of the openings 21,22,23. The plates are now interlocked.
To prevent accidental rotation of the plates relative to
each other during use of the tool 5, possibly causing the
pins 11,12,13 to move out of the openings 21,22,23, the
two hydraulic connecting elements 17 of the first part 7
of the connecting device are connected to corresponding
hydraulic connecting openings 19 of the second part 9
of the connecting device. The plates are thus locked
against movement relative to each other in a simple man-
ner.
[0030] The hydraulic connection can also be locked
mechanically, by using an additional actuator, as will be
explained hereinafter with reference to a schematic sur-
vey of the hydraulic diagram shown in figure 3.
[0031] Figure 3 shows a schematic survey of the hy-
draulic diagram. The hydraulic system comprises a unit
30 provided on the frame 2, which unit comprises a res-
ervoir 32 for hydraulic fluid and a pump unit 31 connected
thereto. Downstream thereof, a control valve unit 33 is
provided. Connected to said control valve unit 33 are a
first line 41 and a second line 42. The control valve unit
33 is designed for alternately pressurizing the first and
the second line 41, 42. The first line and the second line
further extend to a part of the hydraulic system which is
disposed substantially near or in the connecting device
8, which part is illustrated in a dotted square. In the right-
hand part of the figure the first part 7 and the second part
9 of the connecting device 8 are schematically shown.
In particular the hydraulic connecting openings 19 and
the hydraulic connecting elements 17 are shown in sec-
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tional view. A hydraulic connection 72 is effected by fully
inserting the hydraulic connecting element 17 into the
hydraulic connecting opening 19. The first line and the
second line can subsequently be brought into operative
contact with a hydraulic actuator 50 of the tool 5. In the
illustrated embodiment said hydraulic actuator is a dou-
ble-acting cylinder comprising a first chamber 51, a sec-
ond chamber 52 and a cylinder 54 that is movable therein.
Upon pressurization of the first line, i.e. the control valve
unit 33 is moved fully to the left, fluid will flow into the
second chamber 52, as a result of which the piston will
move to the left. Upon pressurization of the second line
42, i.e. the control valve unit 33 is moved fully to the right,
the first chamber 51 of the actuator 50 is pressurized and
the cylinder 54 will move to the right again. Operation of
the tool is now possible.
[0032] As is shown in the left-hand part of the figure,
a connecting line 38 comprising a controllable connecting
valve unit 36 is provided between the first line 41 and the
second line 42. The connecting valve unit is the so-called
3/2 valve having three connections and two positions. In
the position of rest, a passage for the second line is ob-
tained. In the other position, the first line 41 is connected
to the rear part of the second line 42, as a result of which
the two lines can be pressurized. Downstream of the con-
necting valve unit 36, an actuator line 45 is furthermore
connected to the second line 42. Said actuator line is
provided with an adjustable valve unit 44, a non-return
valve 44 in the illustrated example. The actuator line is
further connected to an additional actuator 47. In the il-
lustrated embodiment, said additional actuator is a sin-
gle-acting cylinder 47 comprising a pressure chamber
46. The non-return valve can be opened by means of a
control line 61. The actuator line 45 is further provided
with an additional return line 62, which connects the first
line 41 to the actuator line 45. The return line 62 further
comprises a non-return valve 63.
[0033] Near the location of the hydraulic connection,
the first line and the second line are both provided with
a hydraulic cylinder 74, which functions to make it pos-
sible to move the hydraulic connecting elements 17. The
hydraulic cylinders 74 are so-called single-acting cylin-
ders, which means that when the first line and/or the sec-
ond line is (are) pressurized, the pressure chamber of
the cylinder 74 will fill, causing the hydraulic connecting
element 17 to move downward. The hydraulic connecting
element 17 is movably accommodated in the hydraulic
cylinder, forming the piston of the hydraulic cylinder, as
it were. The piston has a surface area so large that once
the pressure chamber is pressurized, it will experience
a force that causes the piston, and thus the hydraulic
connecting element, to move downward. In other words,
the hydraulic connection is in this way secured against
being broken as a result of the pressure that occurs in
the first and/or the second line.
[0034] It will be understood that the hydraulic connect-
ing element 17 will also experience an upward force as
a result of the pressure that prevails near the other con-

nection 72. Said upward force depends on the pressure-
experiencing area at the location of the dividing plane of
the connection 72. The area of the hydraulic connecting
element 17 in the hydraulic cylinder 74 is therefore larger
than the area of the dividing plane near the connection 72.
[0035] The additional actuator 47 is mechanically con-
nected to the hydraulic connecting element 17 by means
of a connecting plate 48. Two spring elements 49 are
provided at an upper side of said connecting plate 48.
Said spring elements force the hydraulic connecting el-
ements 17 downward, i.e. to a locked position.
[0036] The additional actuator 47 is so designed that
the additional actuator will move upward upon pressuri-
zation of the first line 41 and the second line 42 and the
subsequent pressurization of the actuator line 45, be-
cause the pressure prevailing in the actuator chamber
46, and the resulting force exerted on the additional ac-
tuator 47, is larger than the combined forces that press
the hydraulic connecting elements downward. The com-
bined forces are in this case provided by a pressing de-
vice 80 comprising the hydraulic cylinders 74 and the
spring elements 49.
[0037] Since the pressures prevailing in the lines are
the same for all the lines once the first line 41 and the
second line 42 are pressurized, the surface area of the
piston 47 of the additional actuator 47 must be so large
that the resulting upward force is greater than the com-
bined downward forces. Given an unchanged pressure,
a larger surface area will result in a larger force. The
skilled person, starting from the selected pressing device,
will be capable of realising an additional actuator having
adequate dimensions.
[0038] When the pressure on one of the two lines 41,
42 is released, one of the two non-return valves 44, 63,
or both, will be opened, as a result of which the pressure
in the chamber 46 of the additional actuator 47 can es-
cape and the pressing device 80 will lock the hydraulic
connection again.
[0039] Those skilled in the art will appreciate that the
invention is not limited to the embodiments described in
the foregoing and that many variants are possible, which
variants may fall within the scope of the appended claims.

Claims

1. A lifting device (3) comprising a frame (2) as well as
a movable lifting arm (4) extending from the frame,
which lifting arm is provided with a connecting device
(8) at a free end thereof for mechanically and hy-
draulically connecting a hydraulically operable tool
(5) to the lifting arm, which lifting device (3) is pro-
vided with a hydraulic system for controlling a hy-
draulic actuator (50) of the tool (5), which hydraulic
system comprises

• a reservoir (32) for hydraulic fluid disposed on
the frame as well as a pump unit (31) connected
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to the reservoir for pumping hydraulic fluid
through the hydraulic system;
• a control valve unit (33), which is connected to
the pump unit (31);
• a first line (41) and a second line (42), which
extend from the control valve unit (33) to the
connecting device (8);

said control valve unit (33) being arranged for oper-
atively connecting the first line (41) and the second
line (42) at least alternately to the pump unit (31) for
alternately pressurizing the first line (41) and the sec-
ond line (42), characterised in that the hydraulic
system is arranged for operatively connecting the
first line (41) and the second line (42) simultaneously
to the pump unit (31), wherein the hydraulic system
comprises an actuator line (45) provided with an ad-
justable valve unit (44), which is connected to one
of said first line (41) or said second line (42), wherein
the actuator line (45) is further connected to an ad-
ditional actuator (47) disposed near the free end of
the lifting arm (4) and wherein the actuator line (45)
is further connected to the other of said first (41) or
said second line (42) by means of a return line (62)
provided with an adjustable valve unit (63).

2. A lifting device according to claim 1, wherein the hy-
draulic system comprises a connecting line (38) pro-
vided with a controllable connecting valve unit (36),
which connecting line is connected to the first (41)
and the second line (42) for pressurizing the first line
(41) and the second line (42) simultaneously.

3. A lifting device according to claim 1 or 2, wherein the
additional actuator (47) is connected to the connect-
ing device (8).

4. A lifting device according to claim 1, 2 or 3, wherein
the connecting device (8) is detachably connectable
to the tool, wherein the connecting device (8) can be
alternately locked and unlocked and wherein the ad-
ditional actuator (47) is designed for alternately lock-
ing and unlocking the connecting device (8).

5. A lifting device according to one or more of the pre-
ceding claims, wherein the connecting device (8)
comprises two hydraulic connecting elements (72)
for hydraulically connecting the first line (41) and the
second line (42) to the tool.

6. A lifting device according to claim 5, wherein the ad-
ditional actuator (47) is mechanically connected to
at least one of the two hydraulic connecting elements
(72) for alternately connecting and disconnecting the
same to/from the tool.

7. A lifting device according to claim 5 or 6, wherein the
connecting device (8) comprises a pressing device

(80) for moving at least one of the two hydraulic con-
necting elements (72) to the connected condition.

8. A lifting device according to claims 6 and 7, wherein
the additional actuator (47) is designed for generat-
ing, in an operative condition thereof, a force which
is greater than, and opposed to, the force delivered
by the pressing device (80).

9. A lifting device according to claim 7 or 8, wherein the
pressing device (80) comprises a hydraulic cylinder
(74) which is operatively connected to the first line
(41) or the second line (42), and/or wherein the
pressing device (70) comprises a spring element
(49).

10. A lifting device according to one or more of the pre-
ceding claims, wherein the additional actuator (47)
comprises a hydraulic cylinder, and/or wherein the
hydraulic cylinder of the additional actuator and/or
the at least one hydraulic cylinder of at least one of
the hydraulic connecting elements is/are a single-
acting cylinder.

11. A lifting device according to one or more of the pre-
ceding claims, wherein the adjustable valve unit (44)
is controllably connected, via a control line (61), to
the other of said first (41) or said second line (42),
in such a manner that the valve unit can be placed
in an open condition under the influence of pressure
on the other of said first (41) or said second line (42).

12. A vehicle (1), such as a truck, provided with a lifting
device (3) according to one or more of the preceding
claims.

13. Use of a lifting device (3) according to one or more
of the preceding claims 1 - 11, and/or use of a vehicle
(1) according to claim 12.

14. A hydraulic system (100) for a lifting device (3) ac-
cording to one or more of the preceding claims 1 -
11, wherein the hydraulic system (100) is configured
as defined in one or more of the preceding claims 1
- 11.

15. A method for adapting a lifting device (3) comprising
a frame (2) as well as a movable lifting arm (4) ex-
tending from the frame, which lifting arm is provided
with a connecting device (8) at a free end thereof for
mechanically and hydraulically connecting a hydrau-
lically operable tool (5) to the lifting arm, which lifting
device (3) is provided with a hydraulic system for
controlling a hydraulic actuator (50) of the tool (5),
which hydraulic system comprises

• a reservoir (32) for hydraulic fluid disposed on
the frame as well as a pump unit (31) connected
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to the reservoir for pumping hydraulic fluid
through the hydraulic system;
• a control valve unit (33), which is connected to
the pump unit (31);
• a first line (41) and a second line (42), which
extend from the control valve unit (33) to the
connecting device (8);

said control valve unit (33) being designed for oper-
atively connecting the first line (41) and the second
line (42) at least alternately to the pump unit (31) for
alternately pressurizing the first line (41) and the sec-
ond line (42), wherein the method is characterized
by the steps of:

• providing a connecting line (38) provided with
a controllable connecting valve unit (36), and
connecting the same to the first line (41) and the
second line (42) in such a manner that the first
line (41) and the second line (42) can be oper-
atively connected to the pump unit (31) simulta-
neously for pressurizing the first line (41) and
the second line (42) simultaneously,
• providing an actuator line (45) provided with
an adjustable valve unit (44) and an additional
actuator, and connecting the same to one of said
first line (41) or said second line (42),
• providing a return line (62) provided with an
adjustable valve unit (63), and connecting the
same to the actuator line and to the other of said
first line (41) or said second line (42) (42).
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