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(57) Abstract: In the positioning
system for an operating cylinder (1),
a valve or a set of valves (6; 10, 11)
comprises means for allowing a free
supply of hydraulic fluid from a pump

fluid chamber (8) of a pump cylinder

(7) into an operating fluid chamber
(2) of the operat ing cylinder (1), for
preventing the back flow of hydraulic
fluid from the operating fluid chamber
(2) into the pump fluid chamber (8)
when the hydraulic fluid pressure
on the control side (A) rises above a
predetermined pressure limit, and for

allowing a free back flow of hydraulic

fluid from the operating fluid chamber
(2) into the pump fluid chamber (8)
when the hydraulic fluid pressure
on the control side (A) goes below
the predetermined pressure limit.

An operating piston rod (3) follows
closely the movement of a pump
piston rod (9), and the valve or the set
of valves (6; 10, 11) prevents pressure
fluctuations from transmitting from
the operating side (B) to the control
side (A). The system can be used for

instance in a hole-rotor- type barking machine (16) for positioning the operating cylinders of barking blades (17). The system can
also be used for positioning the operating cylinders (1) operating the gripping jaws (19) of a hydraulic gripper (18) of a machine.
Furthermore, the system can preferably be used for positioning the operating cylinders of pusher shafts, lift booms and articulated

knuckle booms of a machine.
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SYSTEM FOR POSITIONING AN OPERATING CYLINDER, USE OF
THE SYSTEM, AND MACHINE

FIELD OF THE INVENTION

The invention relates to the system as de-
fined in the preamble of claim 1. The invention also
relates to the uses of the system as defined in the
preamble of claims 9, 10 and 11. Furthermore, the in-
vention relates to the méchine as defined in the pre-
amble of claim 12.

BACKGROUND OF THE INVENTION

Known in prior art are systems for position-
ing an operating cylinder in various machines. The op-
erating cylinder is a hydraulic cylinder which oper-
ates a tool of a machine. Such an operating cylinder
comprises an operating fluid chamber and an operating
piston rod for adjusting the operating fluid chamber
volume. The system typically comprises some kind of
transferring device, such as a pump, for transferring
hydraulic fluid into the operating cylinder in order
to move the operating piston rod thereof and finally
to operate the tool of the machine connected to the
operating piston rod. Hydraulic fluid is directed be-
tween the transferring device and the operating cylin-
der via a hydraulic hose that may comprise a valve or
valves for controlling the hydraulic fluid flow.

For example in publication FI 111610 B an
above-mentioned system has been disclosed, in which
system a hydraulic pump cylinder serves as the trans-
ferring device. It comprises a pump fluid chamber and
a pump piston rod which can be moved to adjust the
pump fluid chamber volume. The pump fluid chamber is
connected via a hydraulic hose and a valve or a set of

valves to an operating fluid chamber for transferring
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hydraulic fluid between the pump fluid chamber and the
operating fluid chamber.

In publication FI 111610 B, the purpose of
the operating cylinder is to adjust spring preload by
extending and compressing the operating cylinder,
which spring turns barking blades towards the log in-
tended for barking. An adjustment member which can be
moved in axial direction, a so-called axial bearing,
is connected to the rotor of the barking machine, the
axial movement of which member extends/compresses the
pump cylinders provided in the rotating rotor, and, as
the pump £fluid chamber volume of the pump cylinders
increases/decreases, hydraulic fluid via the hydraulic
hose extends/compresses the operating cylinders in
order to set their length appropriate for adjusting
the blade pressure of the barking blades.

The problem with the system in accordance
with the publication is that the adjustment of blade
pressure during use is attempted to be accomplished by
measuring the pressure from an external hydraulic sys-
tem which moves the above-mentioned axial adjustment
member. In practice, this is not a sufficient basis
for the adjustment, nor does it function properly,
i.e. fast and accurately enough, because the above-
mentioned pressure does not at all indicate the real
pressure of the closed hydraulic system formed by the
pump and operating cylinders and rotating with the ro-
tor. When beginning the barking of the log, it pro-
duces a strong and sudden force bending the blades
outwards, which force transmits as a pressure shock
from the operating cylinder to the pump cylinder and
therefore produces load to the bearing of the axial
adjustment member. Also during barking, sudden and
strong pressure fluctuations transmit to the bearing
of the axial adjustment member. In the example of the
embodiment of Figure 4 in publication FI 111610 B, a
pPressure accumulator has been arranged between the
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pump cylinder and the operating cylinder. The pressure
accumulator balances the pressure shocks to some ex-
tent‘but not nearly sufficiently, producing heavy load
to the axial bearing.

A further problem with the known positioning
systems for operating cylinders is typically their
complexity which makes them quite expensive.

In positioning, the guiding value used is of-
ten the pressure measured from the operating side,
which, in many cases, 1s difficult or quite impossi-
ble, such as for example when the operating cylinder
is positioned in an inaccessible place, such as in a
rotating or remote-controlled part of the machine.

OBJECTIVE OF THE INVENTION

The objective of the invention is to elimi-
nate the drawbacks referred to above.

One specific objective of the invention is to
disclose a system which allows an accurate and fast
positioning of a hydraulic operating cylinder.

A further objective of the invention is to
disclose a system as inexpensive and simple as possi-
ble for positioning a hydraulic operating cylinder.

A further objective of the invention is to
disclose a system in which the transmission of pres-
sure fluctuations from the operating cylinder into the
pump cylinder has completely been prevented.

Yet another objective of the invention is to
disclose a machine in which the gripping jaws of a
gripper can be positioned and their pressing pressure
adjusted accuraﬁely.

SUMMARY OF THE INVENTION

The system in accordance with the invention
is characterized by what has been presented in claim
1. The uses in accordance with the invention are indi-
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cated in claims 9, 10 and 11. The machine in accor-
dance with the invention is characterized by what has
been presented in claim 12.

The invention relates to the system for posi-
tioning an operating cylinder. The operating cylinder
is a hydraulic cylinder which operates the machine’s
tool. The operating cylinder comprises an operating
fluid chamber and an operating piston rod for adjust-
ing the operating fluid chamber wvolume by moving the
operating piston rod. The system comprises a transfer-
ring device for transferring hydraulic fluid into the
operating cylinder in order to move the operating pis-
ton rod, and a hydraulic hose for directing hydraulic
fluid between the transferring device and the operat-
ing cylinder. The system also comprises a valve or a
set of valves for controlling the hydraulic fluid flow
in the hydraulic hose. The transferring device 1s a
pump cylinder, which is a hydraulic cylinder and com-
prises a pump £fluid chamber and a pump piston rod
which can be moved for adjusting the pump fluid cham-
ber volume, and which pump £fluid chamber is connected
via the hydraulic hose and the valve or the set of
valves to the operating fluid chamber for transferring
hydraulic fluid between the pump fluid chamber and the
operating fluid chamber.

Tn accordance with the invention, the wvalve
or the set of wvalves in the system comprises means for
allowing a free supply of hydraulic fluid from the pump
fluid chamber into the operating £luid chamber, for
preventing the back flow of hydraulic fluid from the
operating fluid chamber into the pump fluid chamber
when the hydraulic £fluid pressure on the control side
rises above a predetermined pressure limit, said con-
trol side being the side of the transferring device
with regard to the valve or the set of valves, and for
allowing a free back flow of hydraulic fluid from the
operating fluid chamber into the pump fluid chamber
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when the hydraulic fluid pressure on said control side
goes below the predeterminéd pressure limit.

The system can be used for instance in a hole-
rotor-type barking machine for positioning the operat-
ing cylinders of the barking blades in order to adjust
their accurate position and/or working force. The sys-
tem can also be used for positioning the operating cyl-
inders operating the gripping jaws of a hydraulic grip-
per of a machine in order to adjust the accurate posi-
tion and/or pressing force of the gripping jaws. Fur-
thermore, the system can be used for positioning the
operating cylinders of pusher shafts, 1lift boomg and
articulated knuckle booms of a machine.

The invention also relates to the machine
which comprises a gripper. The gripper comprises a
gripper body and at least one pair of gripping jaws
pivotally connected to the gripper body about mutually
parallel pivot axles. Each operating cylinder is con-
nected at one end to the gripper body and at the other
end to a gripping jaw for turning the gripping jaws
toward each other in order to grip an object and cor-
respondingly away from each other in order to release
the object. Fach operating cylinder is a hydraulic
cylinder and comprises an operating fluid chamber and
an operating piston rod for adjusting the operating
fluid chamber volume by moving the operating piston
rod. The machine further comprises a system for posi-
tioning the operating cylinders. The system comprises
a transferring device for transferring hydraulic fluid
into the operating cylinder in order to move the oper-
ating piston rod, a hydraulic hose for directing hy-
draulic fluid between the transferring device and the
operating cylinder, and a valve or a set of valves for
controlling the hydraulic fluid flow in the hydraulic
hose. The system forms a closed hydraulic circuit.

In accordance with the invention, the trans-
ferring device is a pump cylinder, which is a hydrau-
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lic cylinder and comprises a pump fluid chamber and a
pump piston rod which can be moved for adjusting the
pump fluid chamber volume. The pump fluid chamber is
connected via the hydraulic hose and the valve or the
set of wvalves to the operating fluid chamber for
transferring hydraulic fluid between the pump fluid
chamber and the operating fluid chamber. The valve or
the set of valves comprises means for allowing a free
supply of hydraulic fluid from the pump fluid chamber
into the operating f£luid chamber, for preventing the
back flow of hydraulic fluid from the operating fluid
chamber into the pump fluid chamber when the hydraulic
fluid pressure on the control side rises above a prede-
termined‘pressure limit, said control side being the
side of the transferring device with regard to the
valve or the set of wvalves, and for allowing a free
back flow of hydraulic £fluid from the operating fluid
chamber into the pump fluid chamber when the hydraulic
fluid pressure on said control side goes below the pre-
determined pressure limit.

The advantage of the invention is that the
operating piston rod follows extremely closely the
movement and position of the pump piston rod. The val-
ve or the set of valves prevents potential pressure
fluctuations from transmitting from the operating side
to the control side. The operating side is the side of
the operating cylinder in the system with regard to
the valve or the set of valves.

In one embodiment of the system, the means
for allowing a free supply of hydraulic fluid comprise
a check valve, which allows a free supply of hydraulic
fluid from the pump fluid chamber into the operating
fluid chamber and prevents the back flow.

In one embodiment of the system, the means
for preventing and allowing the back flow of hydraulic
fluid from the operating fluid chamber into the pump
fluid chamber comprise a pressure control valve, such
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as a pressure control check valve or the like, the
control pressure of which being the pressure of the
control side.

In one embodiment of the sgystem, the system
comprises a drive device for moving the pump piston
rod.

In one embodiment of the system, the drive
device is a mechanical, electrical, hydraulic, and/or
pneumatic linear drive device.

In one embodiment of the system, the system
comprises a position detector for detecting the posi-
tion of the pump piston rod in order to determine the
accurate position of the operating piston rod.

In one embodiment of the system, the system
comprises a pressure gauge for measuring the hydraulic
pressure of the operating side.

In one embodiment of the system, the system
comprises several operating cylinders.

In one embodiment of the machine, the means
for allowing a free supply of hydraulic fluid comprise
a check valve, which allows a free supply of hydraulic
fluid from the pump fluid chamber into the operating
fluid chamber and prevents the back flow.

In one embodiment of the machine, the means
for preventing and allowing the back flow of hydraulic
fluid from the operating fluid chamber into the pump
fluid chamber comprise a pressure control valve, such
as .a pressure control check valve or the like, the
control pressure of which being the pressure of the
control side.

In one embodiment of the machine, the system
comprises a position detector for detecting the posi-
tion of the pump piston rod in order to determine the
accurate position of the operating piston rod.

In one embodiment of the machine, the system
comprises a pressure detector for detecting the hy-
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draulic pressure of the control side in order to ad-
just the pressing pressure of the gripper.

Tn one embodiment of the machine, the gripper
is adapted for gripping a substantially heavy cylin-
drical object, such as a paper roll.

Tn one embodiment of the machine, the gripper
igs adapted for gripping a substantially easily com-
pressible object, such as a cardboard case.

Tn one embodiment of the machine, the machine
is a lift-truck.

In one embodiment of the machine, the machine
comprises a pusher shaft, a 1lift boom and/or an ar-
ticulated knuckle boom, at one end of which the grip-
per has been arranged. ’

Tn one embodiment of the machine, the machine
is a wheeled vehicle, to which the pusher shaft, the
1ift boom and/or the articulated knuckle boom is con-
nected.

In one embodiment of the machine, the machine
is a submersible provided with a gripping arm, at one
end of which the gripper has been arranged.

LIST OF FIGURES

In the following, the invention will be de-
scribed in detail by means of examples of its embodi-
ments with reference to the accompanying drawing, in
which

Fig. 1 represents a hydraulic diagram of a
first embodiment of the system in accordance with the
invention,

Fig. 2 represents a schematic side view of a
machine, namely a forklift truck, provided with a pa-
per roll gripper, Fig. 3 represents a top view of the
forklift truck of Fig. 2,

Fig. 4 represents a hydraulic diagram of the
machine of fig. 2, based on a second embodiment of the
system in accordance with the invention,

PCT/F12007/000119
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Fig. 5 represents a schematic view of a bark-
ing machine, and

Fig. 6 represents a part of the hydraulic di-
agram of the barking machine of Fig. 5, based on a
third embodiment of the system in accordance with the

invention.

DETATILED DESCRIPTION OF THE INVENTION

Fig. 1 represents a schematic view of the
system for positioning an operating cylinder 1. The
example comprises the operating cylinder 1 and a table
21 attached to an operating piston rod 3 thereof, on
top of which table a mass 22 has been placed. The op-
erating cylinder comprises an operating fluid chamber
2. The wvolume of the operating fluid chamber 2 can be
adjusted by moving the operating piston rod 3. The
system comprises a hydraulic pump cylinder 7, a pump
piston rod 9 of which can be moved for transferring
hydraulic fluid from a pump £fluid chamber 8 of the
pump cylinder 7 into the operating fluid chamber 2 and
from the operating fluid chamber 2 back into the pump
fluid chamber 8, in order to vertically move the oper-
ating piston rod 3 and the table 21 attached thereto
to a suitable posgition. Hydraulic £fluid 1is directed
between the pump cylinder 7 and the operating cylinder
1 via a hydraulic hose 5. The hydraulic hose 5 is pro-
vided with a valve or a set of valves 6 for control-
ling the hydraulic fluid flow. The system forms a
closed hydraulic circuit.

The set of valves 6 comprises a check valve
10 which allows a free supply of hydraulic fluid from
the pump fluid chamber 8 into the operating £luid
chamber 2, but prevents the back flow. A pressure con-
trol wvalve 11 in turn prevents the back flow of hy-
draulic fluid from the operating fluid chamber 2 into
the pump fluid chamber 8 when the hydraulic £luid
pressure on the control side A rises above a predeter-
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mined pressure limit. The control pressure of the
pressure control valve 11 is thus the pressure of the
control side A. The control side A, which in Fig. 1 is
indicated in a dot-and-dash line (three dots - two
dasheg), is the side of the pump cylinder 7 with re-
gard to the valve or the set of wvalves 6; 10, 11. The
pressure control valve 11 allows a free back flow of
hydraulic fluid from the operating f£fluid chamber 2
into the pump fluid chamber 8 when the hydraulic fluid
pressure on said control side A goes below a predeter-
mined pressure limit. Said pressure limit is broken
immediately when the pressure of the pump fluid cham-
ber 8 of the pump cylinder 7 is lowered by means of
moving the pump piston rod 2 such that the wvolume of
the pump fluid chamber 8 increases. The operating pis-
ton rod 3 follows closely the movements of the pump
piston rod 9, and the valve or the set of valves 6;
10, 11 prevents potential pressure fluctuations from
transmitting from the operating side B to the control
side A. The operating side B is the side of the oper-
ating cylinder 1 with regard to the wvalve or the set
of valves 6; 10, 11, and is indicated in Fig. 1 in a
dot-and-dash line (two dots - one dash). The pump pis-
ton rod 9 can be moved with any suitable drive device
12. The drive device 12 may be any suitable mechani-
cal, electrical, hydraulic and/or pneumatic linear
drive device. The position of the pump piston rod 9
can be determined by means of a position detector 13.
With the position of the pump piston rod 9 known, the
accurate position of the operating piston rod 3 and
therefore of the table 21 are known as well. The user
can follow the position detector 13 to adjust the po-
sition of the table 21. The operating cylinder 1 may
be positioned at a long distance from the pump cylin-
der 7, so that different tools which may have been po-
sitioned in quite inaccessible places can be con-
trolled remotely and very accurately.

PCT/F12007/000119
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Preferably the valve or the set of valves 6
is positioned physically close to the operating cylin-
der 1, so that a hydraulic hose with low pressure re-
sistance can be used.

In Figs. 2 and 3, the machine is a forklift
truck provided with a gripper 18. In this example, the
gripper 18 is a paper roll gripper. The gripper 18
comprises a gripper body 20 and two pairs of gripping
jaws 19, pivotally comnnected to the gripper body about
mutually parallel pivot axles. Each operating cylinder
1%, 12, 1%, 1* is connected at one end to the gripper
body 20 and at the other end to a gripping jaw 19, so

4 can be used

that the operating cylinders 1%, 1%, 1°, 1
for bringing the gripping jaws 19 closer to each other
in order to grip a paper roll and correspondingly fur-
ther from each other in order to release the paper
roll. An accurate positioning of the gripping jaws 19
is extremely important. Firstly, the accurate posi-
tioning allows adjustment of the jaws such that they
will not touch any other rolls close to the ones in-
tended for gripping. Secondly, when the jaws have es-
tablished a grip, the accurate positioning provides a
sufficient pressing force so that the paper roll will
not slip down from between the jaws. Such slipping da-
mages the top layers of the roll. The grip must there-
fore be tight, but not too tight, so that the paper
roll would not get squeezed between the jaws. The same
also applies to cardboard case grippers which grip the
opposite sides of a cardboard case. An extremely sen-
sitive adjustment of the pressing force, achieved by
the accurate positioning, is required so that the case
would not get squeezed nor the case or the contents
thereof damaged.

As in the example of Fig. 1, each of the four
shown operating cylinders 1Y, 12, 13, 1* is a hydraulic
cylinder which comprises an operating fluid chamber 2

and an operating piston rod 3 for adjusting the volume
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of the operating fluid chamber 2 by moving the operat-
ing piston rod.

Referring to Fig. 4, the positioning system
comprises a pump cylinder 7 for transferring hydraulic
fluid into operating cylinders 1%, 12, 1%, 1% in order
to move the operating piston rods 3 thereof. It should
be noted that only the parts fundamental for the func-
tioning of the invention are shown in the diagram. It
may comprise other components as well. However, the
essential feature is that the system forms a closed
hydraulic circuit. The hydraulic fluid flow in the hy-
draulic hoses 5 is controlled by means of a valve or a
set of valves 6. The pump cylinder 7 is herein a dou-
ble-acting hydraulic cylinder. The pump cylinder 7
comprises two pump fluid chambers g8', 82 positioned on
each side of a piston 23, and a pump piston rod 9
which can be moved for adjusting the wvolume of the

pump fluid chambers 8%, 8Z2.

The first pump fluid cham-
ber 8' is connected via the first hydraulic hose 5 and
the first valve or the set of valves 10', 11' to the
first operating fluid chamber 2! of the double-acting
operating cylinders 1%, 1%, 1%, 1* so that hydraulic
fluid can be transferred between the first pump fluid
chamber 8! and the first operating fluid chambers 2%.
The check valve 10' allows a free supply of hydraulic
fluid from the first pump fluid chamber 8! into the
first operating fluid chamber 2' and prevents the
backflow. The pressure control wvalve 11! prevents the
backflow of hydraulic fluid from the first operating
fluid chamber 2' into the first pump fluid chamber 8
when the hydraulic fluid pressure on the control side
A rises above a predetermined pressure limit. The
pressure control valve 11' allows a free backflow of
hydraulic fluid from the first operating fluid chamber
2! into the first pump fluid chamber 8' when the hy-
draulic fluid pressure on said control side A goes be-
low the predetermined pressure limit.
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Accordingly, the second pump fluid chamber 82
is connected via the second hydraulic hose 52 and the
second valve or the set of valves 102, 11% to the sec-
ond operating fluid chamber 22 of the double-acting
operating cylinders 1*, 12, 13, 1% so that hydraulic
fluid can be transferred between the second pump fluid
chamber 82 and the second operating fluid chambers 27.
The check valve 10? allows a free supply of hydraulic
fluid from the second pump fluid chamber 82 into the
operating fluid chamber 22 and prevents the backflow.
The pressure control valve 112 prevents the backflow of
hydraulic fluid from the second operating fluid cham-
ber 22 into the second pump fluid chamber 8° when the
hydraulic fluid pressure on the control side A rises
above a predetermined pressure limit. The pressure
control valve 112 allows a free backflow of hydraulic
fluid from the second operating fluid chamber 22 into
the second pump fluid chamber 82 when the hydraulic
fluid pressure on said control side A goes below the
predetermined pressure limit. The operating piston
rods 3 follow thus closely the movements of the pump
piston rod 9. The system of Fig. 4 also comprises a
position detector 13 for detecting the position of the
pump piston rod 9 in order to determine the accurate
position of the operating piston rods 3. In Fig. 4, an
electrical ball-race screw drive device has been ar-
ranged to move the piston rod 9 of the pump cylinder
7. Compared to a hydraulic drive device, an electrical
drive provides the advantage of not needing to draw
hydraulic hoses to a position that is difficult to ac-
cess, but instead only an electrical wire for conduct-

ing electrical energy to the drive device is required.

The system also comprises a pressure detector
15 for detecting the hydraulic pressure of the control
side A in order to accurately adjust the pressing
pressure applied from the gripping jaws to the object.
The pressure detector may be a pressure sensor which
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gives a pressure indicating signal to a control de-
vice. To limit the pressing pressure, a nmaximum value
can be set for the pressure of the control side A,
which maximum wvalue may not be exceeded and can be
used in an automated system by the control device for
adjusting the drive device 12 in order to adjust the
pressure of the operating side B and therefore the
pressing pressure of the gripping jaws, so that the
operating cylinder would not use excessive power. Al-
ternatively, ‘the pressure detector 15 may be a pres-
sure gauge, the value indicated by which gauge the
user of the machine may follow in order to adjust the
drive device 12 using a manual control device. Once
the gripper has established a grip of the object, but
there is not yet any pressing pressure, it will be ad-
justed using the pressure detector. The adjustment of
the pressing pressure will thus be accomplished by
moving the pump piston rod of the pump cylinder by
means of the drive device.

Figs. 5 and 6 represent, as yet another em-
bodiment of the invention, a hole-rotor-type barking
machine. A log is fed perpendicularly to the image
plane of Fig. 5 through the center hole of the rotat-
ing rotor R so that barking blades 17, pivotally con-
nected to the rotor R, bark the log.

Fig. 6 represents the positioning system for
positioning the operating cylinders 1. Each operating
cylinder 1 is connected via a spring 24 to a swinging
arm 25, which is fixedly connected to a barking blade
17. The operating cylinder 1 adjusts the stretch of the
spring 24 and thereby the position of the barking
blades as well as the blade pressure against the log.

The stretch of the springs 24 can be com-
pletely changed regardless of the pressure of the oper-
ating cylinders 1. The pressure of the barking blades
against the log can be changed by continuous control
throughout the total length of the log, and the re-

PCT/F12007/000119
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quired pressure can be calculated and changed at any
time, regardless of the load. Calculations and adjust-~
ments can thus be easily automated.

The valve 6 allows a free fluid flow from the
control side A into the operating cylinders 1, but pre-
vents the instantaneous pressure, active in the operat-
ing cylinders 1, from transmitting back to the control
system, thus preventing any unnecessary loads to the
control side A, without affecting in any way the reali-
zation of the adjustment. The zero point for function-
ing of the valve 6 is set to the level of the pressure
limit, such that the feed pressure below the pressure
limit allows the backflow of hydraulic fluid from the
operating cylinders back to the control side, thus re-
ducing the amount of fluid active in the operating cyl-
inders 1 and thereby extending the length of the re-
leased position of the combination formed by the spring
24 and the operating cylinder 1 and producing load to
the barking blades. The pressure of the barking blades
against the log can be adjusted from zero to the maxi-
mum value completely continuously during use. The sys-—
tem adjusts the stretch of the springs producing load
to the barking blades by alternating the length of the
operating cylinders extending from the springs, based
on the amount of hydraulic fluid in the operating fluid
chambers 2, and is not dependent of pressure fluctua-
tions of the operating cylinders 1 resulting from the
load produced to the machine.

The pump cylinders 7 feed a desired amount of
hydraulic £luid which is measured by the position sen-
sor 13. The check valve 10 lets the fluid flow freely
into the cylinders 1 which adjust the barking pressure
of the blades and preload the extension springs 24 ac-
cording to the amount of fluid fed therein. The greater
the amount of fluid in the operating fluid chambers 2
of the operating cylinders 1 which produce load to the
springs, i.e. the shorter the length of the operating
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cylinder 1, the greater the power used by the springs
24 to press the blades 17 against the log intended for
barking. The pressure control valve 11 closes to the
back flow direction every time the feed pressure ex-
ceeds the pressure limit set for the valve 11. To re-
lieve the blade pressure, the amount of fluid in the
operating cylinder 1 can be reduced by increasing the
amount of fluid in the pump fluid chamber 8 of the pump
cylinder 7 to the amount corresponding to the desired
amount of fluid, such that the feed pressure drops be-
low the afore-mentioned pressure limit, and, as the
back flow quickly fills the ullage formed in the pump
cylinder 7, the pressure rises again until it corre-
sponds to the pressure limit, thus stopping the back-
flow at the desired amount. The syétem forms a closed
hydraulic circuit.

Preferably, the power is directed to the pump
cylinder 7 by means of a separate thrust bearing 26
which can be loaded axially to both directions by axial
shifting thereof, according to the description of pat-
ent FI 111610 B, however, the power may also be led to
the pump cylinder 7 or the valve 6; 10, 11 by means of
0il pressure using a rotating connector between the
stator and the rotor. In the latter case, the system
efficiently prevents strong pressure fluctuations on
the operating side B from affecting the connector,
which could lead to leakage of hydraulic fluid and
other such problems.

The invention is not limited merely to the
examples of its embodiments referred to above; instead
many variations are possible within the scope of the
inventive idea defined by the claims.
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CLAIMS

1. A system for positioning an operating cyl-
inder (1), which operating cylinder (1) is a hydraulic
cylinder which operates a tool (17, 19, 21) of a ma-
chine, and which operating cylinder comprises an oper-
ating fluid chamber (2) and an operating piston rod
(3) for adjusting the operating fluid chamber volume,
which system comprises a transferring device (4; 7)
for transferring hydraulic fluid into the operating
cylinder in order to move the operating piston rod, a
hydraulic hose (5) for directing hydraulic fluid be-
tween the transferring device (4; 7) and the operating
cylinder, and a valve or a set of valves (6; 10, 11)
for controlling the hydraulic £fluid flow in the hy-
draulic hose, and in which system the transferring de-
vice (4) is a pump cylinder (7) which is a hydraulic
cylinder and comprises a pump f£luid chamber (8) and a
pump piston rod (9) which can be moved for adjusting
the pump fluid chamber volume, which pump fluid cham-
ber is connected via the hydraulic hose (5) and the
valve or the set of valves (6; 10, 11) to the operat-
ing fluid chamber (2) for transferring hydraulic fluid
between the pump fluid chamber (8) and the operating
fluid chamber (2), so that the system forms a closed
hydraulic circuit, characterized in that the
valve or the set of valves (6; 10, 11) comprises means
for allowing a free supply of hydraulic £luid from}the
pump fluid chamber (8) into the operating fluid chamber
(2), for preventing the back flow of hydraulic fluid
from the operating f£fluid chamber (2) into the pump
fluid chamber (8) when the hydraulic fluid pressure on
the control side (A) rises above a predetermined pres-
sure limit, said control side (A) being the side of the
transferring device (4; 7) with regard to the valve or
the set of wvalves (6; 10; 11), and for allowing a free
back flow of hydraulic fluid from the operating fluid
chamber (2) into the pump fluid chamber (8) when the
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hydraulic fluid pressure on said control side (A) goes
below the predetermined pressure limit.

2. The sgystem according to claim 1, char -
acterilized in that the means for allowing a free
supply of hydraulic fluid comprise a check wvalve (10)
which allows a free supply of hydraulic fluid from the
pump fluid chamber (8) into the operating fluid cham-
ber (2) and prevents the back flow.

3. The system according to c¢laim 1 or 2,
characterized in that the means for prevent-
ing and allowing the back flow of hydraulic fluid from
the operating £fluid chamber (2) into the pump f£fluid
chamber (8) comprise a pressure control wvalve (11),
such as a pressure control check wvalve or the like,
the control pressure of which being the pressure of
the control side (A).

4. The system according to any one of claims
1l -3, characterized in that the system com-
prises .a drive device (12) for moving the pump piston
rod (9).

5. The ‘system according to any one of claims
1 -4, characterized in that the drive device
(12) dis a mechanical, electrical, hydraulic and/or
pneumatic linear drive device.

6. The system according to any one of claims
1 -5 characterized i1in that the system com-
prises a position detector (13) for detecting the posi-
tion of the pump piston rod (8) in order to determine
the accurate position of the operating piston rod (2).

7. The system according to any one of claims
1 -6, characterized in that the system com-
prises a pressure detector (15) for detecting the hy-
draulic pressure of the control side (A).

8. The system according to any one of claims
1 -7, characterized in that the system com-
prises several operating cylinders (1: 1%, 1%, 1%, 1%;
1°, 19).
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9. Use of the system according to any one of
claims 1 - 8 in a hole-rotor-type barking machine (16)
for positioning the operating cylinders (13, 1%) of the
barking blades (17) in order to adjust the accurate
position and/or power of the barking blades.

10. Use of the system according to any one of
claims 1 - 8 for positioning the operating cylinders
(1*, 1%, 1%, 1% operating the gripping jaws (19) of a
hydraulic gripper (18) of a machine in order to adjust
the accurate position and/or pressing force of the
gripping jaws.

11. Use of the system according to any one of
claims 1 - 8 for positioning the operating cylinders
of pusher shafts, 1ift booms, articulated knuckle
booms and/or robotic arms of a machine.

12. A machine comprising

- a gripper (18) which comprises a gripper
body (20), at least one pair of gripping Jjaws (19),
pivotally connected to the gripper body about mutually
parallel pivot axles, and operating cylinders (1%, 12,
13, 1%), each connected at one end to the gripper body
and at the other end to a gripping jaw for turning the
gripping jaws toward each other in order to grip an
object, and correspondingly away from each other in
order to release the object, and wherein each operat-
ing cylinder (1) is a hydraulic cylinder comprising an
operating fluid chamber (2) and an operating piston
rod (3) for adjusting the volume of the operating
fluid chamber (2), and

- a system for positioning the operating cyl-
inders (1%, 1%, 13, 1%, which system comprises a
transferring device (4; 7) for transferring hydraulic
fluid into the operating cylinder (1%, 12, 1, 1*) in
order to move the operating piston rod (3), a hydrau-
lic hose (5) for directing hydraulic fluid between the
transferring device (4; 7) and the operating cylinder,
and a valve or a set of valves (6) for controlling the
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hydraulic fluid flow in the hydraulic hose, and which
system forms a closed hydraulic circuit, charac-
terized in that the transferring device (4) is a
pump cylinder (7), which is a hydraulic cylinder and
comprises a pump fluid chamber (8) and a pump piston
rod (9) which can be moved for adjusting the pump
fluid chamber volume, which pump fluid chamber is con-
nected via a hydraulic hose (5) and a valve or a set
of wvalves [(6; 10, 11) to the operating fluid chamber
(2) for transferring hydraulic fluid between the pump
fluid chamber (8) and the operating f£luid chamber (2),
and in that the valve or the set of valves (6; 10, 11)
comprises means for allowing a free supply of hydraulic
fluid from the pump fluid chamber (8) into the operat-
ing fluid chamber (2), for preventing the back flow of
hydraulic fluid from the operating fluid chamber (2)
into the pump fluid chamber (8) when the hydraulic
fluid pressure on the control side (A) rises above a
predetermined pressure limit, saild control side (A) be-
ing the side of the transferring device (4; 7) with re-
gard to the valve or the set of wvalves (6; 10; 11), and
for allowing a free back flow of hydraulic fluid from
the operating fluid chamber (2) into the pump fluid
chamber (8) when the hydraulic fluid pressure on said
control side (A) goes below the predetermined pressure
limit.

13. The machine according to claim 12,
characterized in that the means for allowing
a free supply of hydraulic fluid comprise a check wvalve
(10) which allows a free supply of hydraulic fluid
from the pump fluid chamber (8) into the operating
fluid chamber (2) and prevents the back flow.

14. The machine according to claim 12 or 13,
characterized in that the means for prevent-
ing and allowing the back flow of hydraulic fluid from
the operating fluid chamber (2) into the pump fluid
chamber (8) comprise a pressure control valve (11),
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such as a pressure control check valve or the like,
the control pressure of which being the pressure of
the control side (Aa).

15. The machine according to any one of
claims 12 - 14, characterized in that the
system comprises a position detector (13) for detecting
the position of the pump piston rod (9) in order to
determine the accurate position of the operating pis-
ton rod (3).

16. The machine according to any one of
claims 12 - 15, characterized in that the
system comprises a pressure detector (15) for detecting
the hydraulic pressure of the control side (A) in or-
der to accurately adjust the pressing pressure applied
to the object from the gripping jaws (19).

17. The machine according to any one of
claims 12 - 16, characterized in that the
gripper (18) is adapted for gripping a substantially
heavy, cylindrical object, such as a paper roll.

18. The machine according to any one of
claims 12 - 17, characterized in that the
gripper (18) is adapted for gripping a substantially
easily compressible object, such as a cardboard case.

19. The machine according to any one of
claims 12 - 18, characterized in that the ma-
chine is a 1lift truck.

20. The machine according to any one of
claims 12 ~ 18, characterized in that the ma-
chine comprises a pusher shaft, a 1lift boom and/or an
articulated knuckle boom, at one end of which the grip-
per (18) has been arranged.

21. The machine according to claim 20,
characterized in that the machine is a
wheeled vehicle, to which the pusher shaft, the 1ift
boom and/or the articulated knuckle boom has been con-
nected.
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22. The machine according to any one of
claims 12 - 16, characterized in that the ma-
chine is a submersible provided with a gripping arm;
and in that the gripper (18) has been arranged at one

5 end of the arm.
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