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Description

[0001] In the field of forestry the invention relates to
splitting machines, which are intended for longitudinally
splitting of logs, which are prior to that cutinto appropriate
length sections. At the same time the invention concerns
machinery, especially hydraulics, and in particular hy-
draulic appliances, by which the velocity is controlled dur-
ing operation.

[0002] The purpose of the invention is to create an ex-
clusively by means of hydraulic components end espe-
cially without any electric and/or electronic components
operating driving and controlling unit of a firewoof splitting
machines, in which a splitting or pushing tool is attached
to the rod of a cylinder, which is then brought in abutment
to each log when said rod is longitudinally moved towards
said log, and wherein through a further movement of said
rod in the same direction said log is then split, by which
such unit would have to be controlled in such a manner,
that driving and controlling would be adapted to varying
of loading conditions during said splitting, which result
from varying of toughness and splitting resistance of the
firewod during said splitting, so that the splitting speed
should be as hign as possible when the resistance is low,
while by increasing of resistance the velocity of the rod
would have to be reduced and simultaneously the push-
ing force would also have to be increased as much as
possible.

[0003] Various splitting machines are known in the pat-
ent literature, where several of them which are quite me-
chanically operated, while the other ones are hydraulic
or also combined and during the last time even electron-
ically controlled. However, the invention is concentrated
exclusively to hydraulic machines, which may be together
with corresponding forestry machine or tractor used an-
ywhere, in any desierd location i.e. either in the forest or
in the field or also in the downtown.

[0004] Anapparatusisdescribedin CH 605068, which
comprises a plate and a wedge, which may both be at-
tached to a classic three-point hydraulic mechanismus
on the tractor in order to produce a sufficient force, which
is required by splitting of logs. Such apparatus is oper-
ating cvery slowly, and also adequate positioning of logs
inteneded to be split is also very time-consuming.
[0005] Furthermore, CA 1,084,814 describes a hy-
draulic splitting machine, a kind of guillotine, which is
arranged on appropriate chassis. The cutting blade is
available on a horizontal transversal beam, which is then
along adequate guides movable in the vertical direction
within a frame, in the adjacency of which a hydraulic cyl-
inder is available, so that said transversal blade is moved
together with said cutting blade in the vertical direction
by memeans of said rod of the cylinder as well as appro-
priate lever arrenged therebetween. Althoug said docu-
ment is silent with respect to controlling of such machine,
such solution is very old and very simple, where e.g. also
the logs need to be manually positioned prior to splitting
and removed after being split, and wherein also the op-
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erating mode as such and economical aspects of cutting
are not taken into account at all.

[0006] still further, DE 19507197 Al presents an at-
tempt toowards to avoiding of manually positioning of
logs. A device has been proposed, which includes a
clamping unit, which is adepted to be attached to an ex-
isting hydraulic mechanismus of an excavating machine,
so than manually forwarding of logs may be avoided, and
in addition to that the excavator manupullating person is
protected agaist denger. Also in this case operation of
said device is extremely slow and inefficient from the eco-
nomic point of view, where the jufgement is made, that
the device is old-fashion despite to its reliable operation.
[0007] The relevant prior artinthe field of actually used
modem machines includes e.g. a splitting machine,
which comprise a horizontal chute, into which the log is
inserted, where in the one end of said chute an axially
directed single or miltiple cutting blade is available, while
in the opposite end portion a pushing means is foreseen,
which is driven by means of the rod of a hydraulic cylinder,
by which the log towards is then pressed towards said
cutting blade. An alternative approach is also possible,
where the cutting blade is attached on the rod and is then
pushed towards the log, which is supported in the longi-
tudinal direction by appropriate resting wall arranged in
the opposite end portion of the chute. Such devices reg-
ulary operate by performing a cyclic oscilatory movement
to and fro and are pretty unefficient when berating in mind
the presence of both active and reverse strokes, which
are succesively performed and where each stroke in-
cludes a certain time period, which is required for placing
the log into said chute, a time period of moving the push-
ing means towards the log, then a time period of effective
splitting, and upon that also a prettx long time period, in
which the reverse stroke of the pushing means into its
origine position takes place. Certain but actually not es-
sential improvement of the efficiency may be achieved
e.g. in such a manner, that the speed of the rod in during
the reverse stroke is greater than the speed during the
active opertating stroke.

[0008] In order to improve efficiency within the above
described context FI 2097 Ul proposes a machine,
where a tandem of two cylinders is used, where appro-
priate rods are mutually interconnected via appropriate
pivoting rod, and are then alternatively and oscilatory
moved to and fro in opposite directions. Accordingly, a
tandem of two alternatively operating pushing means is
used, where prior to starting a stroke of each cylinder
one of both chuts is ready for receipt of a log intended
for splitting. Consequently, at least two hydraulic cylin-
ders must be present in such device, which requires es-
sentially more complex hydraulic system and also corre-
spondingly larger dimensions of mechanic construction
as such. This means, that such machines are then pretty
bulky, essentially more expensive and less confortable
in respect of transporting from one to another working
place.

[0009] As an alternative to the above specified ap-
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proach the splitting machine according to EP 1 213 486
A2 still includes a single hydraulic cylinder, where the
desired efficiency should be achieved by means of
changong the operation mode like speed of the rod, when
possible. Said rod is namely moved due to supplying the
hydraulic media into said cylinder either in the side of the
piston, where said rod and a spring are available, or al-
ternatively in the opposite side of the piston. The rod may
be moved in its opposite directions with two different
speed values, where the speed during the active opara-
ton stroke is pretty low, while the speed during its reverse
stroke is essentially increased. When the cutting blade,
which is connected to the rod, starts pressing towards
the log, the speed of the rod remains unchanged, until
the splitting resistance is below the critical value, while
by increasing of said resistance above said value the
pressure of the hydraulic emdia is increased, which re-
sults in appropriate change within the hydraulic circuit,
and consequently to reduction of the speed of the rod.
Regardless to said decreasing of velocity the pushing
force of the rod remains unchanged, since the device is
operating under a pre-set value of pressure. Whenever
such device is used for splitting of bulky or extremely
tough logs, either the value of the pre-set operating pres-
sure must be extremely high or the diameter of the cyl-
inder must be quite large, which is then in contradiction
with the economic benefits, which should resultfrom such
approach when compared with previously discussed tan-
dem of cylinders.

[0010] A further example is given in FR 1439211.
The present invention refers to a driving and forwarding
unit of a firewood splitting machine, which comprises a
hydraulic cylinder and a rod, which is connected with the
pushing means or appropriate blade, which is then by
means of said rod pushed towards the log, which is to
be splitted. Said cylinder is by means of appropriate hy-
draulic connections integrated into a corresponding hy-
draulic circuit, which contains a hydraulic media under a
desired pressure, which is supplied from a reservoir by
means of a pump. According to the invention said unit
comprises a hydraulic cylinder, which consists of an ex-
ternal tube having a larger diameter and an internal tube
having a smaller diameter and moreover of a head, which
forms a supplemental chamber in the axial direction of
the cylinder on the side of the active stroke of the rod.
Furthermore, said cylinder is equipped with three hydrau-
lic connections, while said internal tube is equipped with
a nonreturn valve, which allows the hydraulic media to
flow into the tube and not outwards from it into the inter-
mediate space between the tubes of the cylinder and the
hollow rod, which is arranged within said intermediate
space between said tubes surrounding thereby the inter-
nal tube and is oscillatory moved to and fro along said
internal tube of the cylinder and also throughout the head
of the cylinder. Said rod comprises an outlet, which in
the original position of the rod coincides with the nonre-
turn valve on the internal wall, and further comprises a
sealing portion, which has a larger diameter and is ar-
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ranged between the external tube and the internal tube
of the cylinder, as well as a guiding portion of a smaller
diameter, which surrounds at a desired distance said in-
ternal tube of the cylinder and is moved throughout said
head of the cylinder, and also a front portion, which pro-
trudes outside of the cylinder in the direction of the active
stroke of the rod. Said hydraulic connections of the cyl-
inder are arranged in such a manner, that the first con-
nection is available on the external tube on the end por-
tion of the cylinder in the direction of the reverse stroke
ofthe rod and at appropriate distance apart from the seal-
ing portion of the rod, while the second connection is
placed on the external tube on the opposite end portion
of the cylinder and apart from the head, and the third
connection is available in the area of said head adjacent
to said second connection. Said cylinder is connected by
means of these connections together with the rod into
appropriate hydraulic circuit, which moreover includes a
reservoir, which is intended for storing of the hydraulic
media, a pump, which is intended for establishing of a
desired pressure, and moreover also a differential valve,
which is hydraulically connected with the first connection
and the reservoir and is shifted from one to another po-
sition when a pre-defined value of the pressure is
achieved, said circuit further comprising a control valve,
which is shifted either by means of a lever or a similar
manually controlled mechanical means or also by means
of the pressure of the hydraulic media in the area of the
third connection and is thereby hydraulically intercon-
nected with the interior of the internal tube of the cylinder
and/or with the pump and either directly via said pump
and also with the reservoir and/or indirectly via the secu-
rity valve and the pressure-regulating valve with the res-
ervoir and/or with reservoir and the second hydraulic con-
nection. Said hydraulic circuit also includes a security
valve, which is connected parallel between the hydraulic
conduit, by which the control valve is connected via the
pump with the reservoir, and the hydraulic circuit, in which
the third connection on the head of the cylinder is con-
nected with the reservoir via the pressure-regulating
valve.

[0011] Furthermore, the unitaccording to the invention
in characterized in that the cylinder with the belonging
rod is included within a hydraulic circuit, which is con-
cieved in such a manner, that by unloaded cylinder prior
to starting of the active stroke of the rod in the origin
position thereof, the hydraulic media is enabled to flow
from the pump throughout the control valve into said cyl-
inder and along the interior of the internal tube towards
the second connection and outwards through the control
valve back to the reservoir, and that the pressure within
said internal tube, within the hollow rod and also within
the intermediate space between the rod and the external
tube corresponds to the minimum pressure. Still further,
the unit according to the invention in characterized in
that the cylinder with the belonging rod is included within
a hydraulic circuit, which is concieved in such a manner,
that the control valve is shifted in its alternative position
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by means of displacement of the belonging lever, upon
which the hydraulic media is enabled to enter the interior
of the internal tube of the cylinder, by which the rod is
enabled to perform a high-speed active stroke, while the
pressure equilibration in the area behind said rod is en-
abled through the differential valve and the reservoir,
while the security valve is inactive and the pump may
operate under the working pressure, which occurs within
the interior of the internal tube of the rod, while the pres-
sure in other sections still corresponds to the minimum
pressure. Still further, the unit according to the invention
in characterized in that the cylinder with the belonging
rod is included within a hydraulic circuit, which is con-
cieved in such a manner, that by operation under a reg-
ular splitting resistance and regular working pressure be-
low the pre-set value, the rod is enabled to move with
unchanged speed and to reach the end position of the
active stroke, where the hydraulic media is allowed to
enter into the interior of the head and then throughout
the third connection to appropriate hydraulic conduit, in
which the pressure-regulating valve is available in order
to redirect the flow towards the control valve, which is
then shifted in order to enable the hydraulic media to
enter into the intermediate space between the rod on the
side of the active stroke thereof and the internal tube and
the external tube of the cylinder, where the speed of the
rod is relatively high thanks to relatively small surface
thereof. Still further, the unit according to the invention
in characterized in that the cylinder with the belonging
rod is included within a hydraulic circuit, which is con-
cieved in such a manner, that by essentially increasing
of the splitting resistance the working pressure of the
hydraulic media within the interior of the internal tube and
therodis essentially increased, which leads to essentially
descreasing of the speed of the rod and increasing of the
pressure above the pre-set value thereof, upon which
the differential valve is switched to its alternative position,
which enables the hydraulic media to flow into the cylin-
der via the pump and the first connection, where the com-
plete rear surface of the rod, which is faced in a direction
of its reverse stroke, is exposed to the working pressure,
by which the pushing force in the rod is then essentially
increased. Still further, the unit according to the invention
in characterized in that the cylinder with the belonging
rod is included within a hydraulic circuit, which is con-
cieved in such a manner, that by increasing of the splitting
resistance the working pressure of the hydraulic media
behind the rod and within the interior of the internal tube
and the rod is increased above the pre-set value thereof,
where the hydraulic media under said pressure is allowed
to flow into the cylinder via the pump and the differential
valve and the first hydraulic connection, by which the
security valve is activated, while flowing of the hydraulic
media throughout said security valve results in shifting
of the control valve in its alternative position, while the
position of the differential valve remains unchanged. Still
further, the unit according to the invention in character-
ized in that the cylinder with the belonging rod isincluded
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within a hydraulic circuit, which is concieved in such a
manner, that by shifting of the control valve upon achiev-
ing of critical pressure the hydraulic media is redirected
from the pump towards the second hydraulic connection
ofthe cylinder, uponwhich the hydraulic mediais enabled
to enter into the space among the side of the rod, which
is faced in a derection of the operation stroke, and both
tubes of the cylinder, which is followed by returning of
the differential valve in its origin position and movement
of the rod in the direction of the reverse stroke, while the
pressure equilibration in the cylinder on the side of the
reverse stroke of the rod is achieved via the control valve
and the reservoir.

[0012] The invention is also characterized by method
of controlling of a firewood splitting machine by means
of hydraulic components, wherein by regular splitting re-
sistance i.e by regular pressure of the hydraulic media
below the pre-set value the active operation stroke of the
rod is performed by normally high velocity, upon which
the reverse stroke of the rod is performed with still higher
velocity, while by increasing of the splitting resistance
and consequently also of the pressure of the hydraulic
media above the pre-set value the velocity of the rod is
then immediately essentially reduced and at the same
time the pushing force in the rod is essentially incresed,
and wherein just before further increasing of the pressure
above the critical value the pressure within the hydraulic
circuit is released by switching of appropriate hydraulic
components, which is then followed by performing of the
reverse stroke of the rod.

[0013] Now the invention will be described in more de-
tail on the basis if a schematic presentation of an em-
bodiment of the driving and control unit of a firewood
splitting machine, where also the method of controlling
such machine is disclosed by means of sequence of sep-
arate operations. In this

Fig. 1 is a schematic presentation of an unloaded
machine in its original state;

Fig. 2 is a schematic presentation of said machine
in the early stage of high-speed splitting;

Fig. 3 is a schematic presentation of said machine
in the final stage of high-speed splitting with;

Fig. 4 is a schematic presentation of said machine
during performing a reverse stroke upon conclusion
of steps according to Figs. 1 to 3;

Fig. 5 is a schematic presentation of said machine
in the early stage of high-speed splitting, when the
cutting edge abuts a log and the splitting resistance
is essentially increased,;

Fig. 6 is a schematic presentation of said machine
in the stage of essentially increasing of splitting re-
sistance, upon which splitting is continued with de-
creased velocity, while the force in the rod is essen-
tially increased,;

Fig. 7 is a schematic presentation of said machine
in the stage immediately prior to overloading i.e. just
below the top limit of the regular operation;



7 EP 1886 027 B1 8

Fig. 8 is a schematic presentation of said machine
in the stage of overloading; and

Fig. 9 is a schematic presentation of said machine
upon performing steps according to Figs. 5 to 8 and
inthe stage of returning into the original state thereof.

[0014] Appliance according to the invention consists
of a hydraulic cylinder 1 with incorporated rod 2, which
is in accordance with Fig. 1 during the active stroke
moved toward s the right and during the reverse stroke
towards the left.

[0015] Said cylinder 1 consist of an external tube 15
as well as of internal tube 16, which extends co-axially
therewith, and moreover also of a hollow cup i.e. a head
14, which actually presents a hollow extension of the ac-
tive working volume of the cylinder 1 in the longitudinal
direction thereof, more precisely in the direction of the
active stroke of the rod 2. A single-way nonreturn valve
6 is mounted within the internal tube 16 of the cylinder
1, which enables hydraulic media to flow from the exterior
towards the interior and not also from the interior of the
tube 16 towards the exterior thereof into the intermediate
space between the tubes 15, 16 of the cylinder 1.
[0016] A rod 2 is available within said intermediate
space between said tubes 15, 16, which can be moved
to and fro along said cylinder 1; said rod2 is hollow and
is movable throughout said hollow head 14 of the cylinder
1 and at the same time along the internal tube 16, which
is actually surrounded by said rod 2. In addition, the rod
2 comprises an outlet 21, which in the original state of
the rod 2 coincides with the nonreturn valve 6 within the
internal tube 16 of the cylinder 1.

[0017] Saidrod 2 is furthermore equipped with a seal-
ing portion 23, which is characterized by greater diameter
and is available between the external tube 15 and the
internal tube 16 of the cylinder 1 on the side i.e. in the
direction of the reverse stroke thereof, as well as with a
guiding portion 22, which surrounds the internal tube 16
of the cylinder 1 at appropriate distance and may be
moved throughout said head 14 of the cylinder 1, and
moreover also with a front portion 24, which protrudes
outwards from the cylinder 1 in a direction of the active
stroke of the rod 2.

[0018] Said cylinder 1 comprises three hydraulic con-
nections 11, 12, 13, which are intended for connection
of the cylinder | into appropriate hydraulic circuits. The
first connection 11 is available on the external tube 15 of
the end portion of the cylinder 1 in the area of reverse
stroke of the rod 2, namely at a certain distance apart
from the sealing portion 23 of the rod 2. The second con-
nection 12 is also available on the external tube 15, how-
ever on the opposite end portion of the cylinder 1, while
the third connection 13 is available in the area of the head
14 adjacent to said second connection 12. The interior
of the internal tube 16 may also be included into appro-
priate hydraulic circuit.

[0019] In addition to said cylinder 1 and rod 2, said
appliance also includes a reservoir 8 for storage of each
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desired hydraulic media, a pump 7 for establishing a re-
quired pressure of said hydraulic media, and moreover
also

- atwo-way differential valve 5, which is hydraulically
interconnected with the first connection 11 and the
reservoir 8 and is shifted from one position into an-
other on the basis of achieving of a pre-set value of
the pressure,

- acontrol valve 3, which is in this shown embodiment
equipped and switched either by appropriate lever
31 or also by means of the pressure in the third hy-
draulic connection 13, and is hydraulically intercon-
nected either with the interior of the internal tube 16
of the cylinder 1 and/or with the pump 7 and via said
pump 7 with the reservoir 8 and/or directly with said
reservoir 8 and/or indirectly via a security valve 4
and a pressure-regulating valve 9 with the reservoir
8; and

- s security valve 6, which is in a parallel manner in-
terconnected between the hydraulic conduit, by
means of which the control valve 3 is via said pump
7 connected with the reservoir 8, and the hydraulic
conduit, by means of which the third connection 13
on the head 14 of the cylinder 1 is connected with
the reservoir 8 via said pressure-regulating valve 9.

[0020] InFig.1therod2isshowninits original position
prior to splitting. The cylinder 1 is unloaded, and the hy-
draulic media is fed throughout the control valve 3 into
the cylinder 1 and further towards the interior of the in-
ternal tube 16 and towards the second hydraulic connec-
tion 12, through which said media is then returned back
to the reservoir 8. The minimum pressure p, is present
in the complete system i.e. inside of the internal tube 16,
in the hollow area of the rod 2 and within the intermediate
space between the rod 2 and the external tube 15 of the
cylinder.

[0021] Upon shifting the lever 31 of the control valve
3 is displaced in its alternative position (Fig. 2), upon
which the hydraulic media is directed into the interior of
the internal tube 16 of the cylinder 1, upon which the rod
2 is moved with the operating speed towards the right,
by which the operating stroke is performed, and by which
equilibration of pressure then occurs in the area behind
the rod 2 via the differential valve 5 and the reservoir 8.
The security valve 4 is switched-off, while the pump 7 is
operating under the working pressure p;, while in the
other sestions of the hydraulic system the pressure pg is
still maintained.

[0022] Despite to certain resistance, which normally
occurs by splitting the log, the rod 2 may continue its
movement with unchanged velocity towards the end po-
sition of the operating stroke (Fig. 3), whenever said re-
sistance and consequently also adequate increasing of
pressure is not very high. In this, hydraulic media then
enters into the interior of the cup 14 and flows throughout
the third connection 13into appropriate hydraulic conduit,
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whereupon it is directed towards the control valve 3,
which may be shifted i.e. switched, when appropriate.
From that state the hydraulic media under the working
pressure p, starts wlowing throughout the second con-
nection 12 into the intermediate space, which is limited
by the rod 2, namely its portion on the side of the active
stroke, as well as the internal tube 16 and the external
tube 15 of the cylinder, in which due to reduced active
surface area the velocity of the rod 2 may be essentially
higher. During such recerse stroke, the pressure equili-
bration in the front of the rod 2 is performed via the dif-
ferential valve 3 into the reservoir 8.

[0023] Whenever by movement of the rod apart from
its origin position the resistance is essentially increased,
the pressure of the hydraulic media inside of the internal
tube 16 and the rod 2 is adequately increased, and si-
multaneously the speed of the rod 2 is decreased (Fig. 5).
[0024] Assoon asthe pressure is increased above the
pre-set value p, (Fig. 6), the differential valve 5 is shifted
to alternative position, which enables hydraulic media to
flow from the pump 7 throughout the first connection 11
into the cylinder 1, whereupon the complete rear surface
of the rod 2, which is faced towards the reverse stroke,
is exposed to the working pressure pl, through which
consequently the pushing force on the rod 2 is then es-
sentially increased.

[0025] By further increasing of the pressure within the
cylinder 1 behind the rod 2 and within the rod 2 and the
internal tube 16 of the cylinder 1 up to the highest still
allowed value (Fig. 7), the hydraulic media under the
pressure pp,ay is flowing from the pump 7 into the cylinder
1 throughout the differential valve 5 and the first connec-
tion 11.

[0026] In such state then the security valve 4 is acti-
vated (Fig. 8), upon which then the branch of the hydraulic
circuit via the security valve 4 is redirected by switching
the control valve 3, while the differential valve 5 is re-
tained in its current position.

[0027] Upon switching the control valve 3 the hydraulic
media from the pump 7 is redirected towards the second
connection 12 of the cylinder, upon which the hydraulic
media is fed into the space among the rod 2, namely the
side of the active stroke thereof, and both tubes 15, 16
of the cylinder 1. Then the differential valve 5 is returned
into its origin position and the reverse stroke of the rod
2 is performed, where the pressure equilibration of the
cylinder 1 on the side of the reverse stroke is established
via the control valve 3 and the reservoir 8.

[0028] Said steps also clearly define a method of con-
trolling of a firewood splitting machine, which is per-
formed by means of said unit according to the invention,
wherein the active stroke of the rod 2 is performed with
realtively high velocity, if the splitting resistance does not
result in increasing of the pressure within the hydraulic
circuit above a predetermined value, and wherein the
reverse stroke of the rod 2 is performed, during which
the velocity of the rod is higher than the previously men-
tioned velocity during athe normal active stroke; and
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wherein any occurance of an extreme splitting resistance
results in increasing of the pressure of the hydraulic me-
dia above the predetermined value, upon which due to
activation of the differential valve 5 velocity of the rod 2
is promptly decreased, where sumultaneously the push-
ing force in the rod 2 is promptly increased. Whenever
by such slow movement of the rod 2 with enlarged push-
ing force the loadings should then exceed the top limits
of a regular operation, then thanks to the security valve
4 the unit is prevented against damages by switching the
control unit 3, which then allows releasing of unit by de-
creasing the pressure within the hydraulic system and
simultaneously performing of the reverse stroke of the
rod 2.

Claims

1. Driving and control unit of a firewood splitting ma-
chine, comprising a hydraulic cylinder (1) and a rod
(2), which is connected with the pushing means or
appropriate blade, which is then by means of said
rod (2) pushed towards the log, which is to be splitted,
wherein said cylinder (1) is via appropriate connec-
tions (11, 12) connected with a corresponding hy-
draulic circuit, which contains a hydraulic media un-
der a desired pressure, which is supplied from a res-
ervoir (8) by means of a pump (7), said unit compris-
ing a hydraulic cylinder (1), which consists of an ex-
ternal tube (15) having a larger diameter and an in-
ternal tube (16) having a smaller diameter and more-
over of a head (14), which forms a supplemental
chamber in the axial direction of the cylinder (1) on
the side of the active stroke of the rod (2), and where-
in said cylinder (1) is equipped with three hydraulic
connections (11, 12, 13), characterized by, said in-
ternal tube (16) is equipped with a nonreturn valve
(6), which allows the hydraulic media to flow into the
tube (16) and not outwards from it into the interme-
diate space betweenthe tubes (15, 16) of the cylinder
(1) and the hollow rod (2), which is arranged within
said intermediate space between said tubes (15, 16)
surrounding thereby the internal tube (16) and is
moved oscillatory to and fro along said internal tube
(16) of the cylinder (1) and also throughout the head
(14) of the cylinder (1), and wherein said rod (2) com-
prises an outlet (21), which in the original position of
the rod (2) coincides with the nonreturn valve (6) on
the internal wall (16), and further comprises a sealing
portion (23), which has a larger diameter and is ar-
ranged between the external tube (15) and the inter-
nal tube (16) of the cylinder (1), as well as a guiding
portion (22) of a smaller diameter, which surrounds
at a desired distance said internal tube (16) of the
cylinder (1) and is moved throughout said head (14)
ofthe cylinder (1), and also a front portion (24), which
protrudes outside of the cylinder (1) in the direction
of the active stroke of the rod (2), and wherein said
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connections (11, 12, 13) of the cylinder (1) are ar-
ranged in such a manner, that the first connection
(11) is available on the external tube (15) on the end
portion of the cylinder (1) in the direction of the re-
verse stroke of the rod (2) and at appropriate dis-
tance apart from the sealing portion (23) of the rod
(2), and that the second connection (12) is available
on the external tube (15) on the opposite end portion
of the cylinder (1) apart from the head (14), and that
the third connection (13) is available in the area of
said head (14) adjacent to said second connection
(12), and wherein by means of these connections
(11, 12, 13) said cylinder (1) is connected together
with the rod (2) into appropriate hydraulic circuit,
which moreover includes a reservoir (8) intended for
storage of the hydraulic media, a pump (7) intended
for establishing of a desired pressure, and moreover
also a differential valve (5), which is hydraulically
connected with the first connection (11) and the res-
ervoir (8) and is shifted from one to another position
when a pre-defined value of the pressure (p,) is
achieved, a control valve (3), which is shifted either
by means of a lever (31) or a similar manually con-
trolled mechanical means or also by means of the
pressure of the hydraulic media in the area of the
third connection (13) and is thereby hydraulically in-
terconnected with the interior of the internal tube (16)
of the cylinder (1) and/or with the pump (7) and either
directly via said pump (7) also with the reservoir (8)
and/or indirectly via the security valve (4) and the
pressure-regulating valve (9) with the reservoir (8)
and/or with reservoir (8) and the second connection
(12), and where said hydraulic circuit also includes
a security valve (4), which is connected parallel be-
tween the hydraulic conduit, by which the control
valve (3) is connected via the pump (7) with the res-
ervoir (8), and the hydraulic circuit, in which the third
connection (13) on the head (14) of the cylinder (1)
is connected with the reservoir (8) via the pressure-
regulating valve (9).

Unit according to Claim 1, characterized in that the
cylinder (1) with the belonging rod (2) is included
within a hydraulic circuit, which is concieved in such
amanner, that by unloaded cylinder (1) prior to start-
ing of active stroke of the rod (2) in the origin position
thereof, the hydraulic media is enabled to flow from
the pump (7) throughout the control valve (3) into
said cylinder (1) and along the interior of the internal
tube (16) towards the second connection (12) and
outwards through the control valve (3) back to the
reservoir (8), and that the pressure within said inter-
nal tube (16), within the hollow rod (2) and also within
the intermediate space between the rod (2) and the
external tube (15) corresponds to the minimum pres-

sure (py).

Unit according to Claim 1, characterized in that the
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cylinder (1) with the belonging rod (2) is included
within a hydraulic circuit, which is concieved in such
a manner, that the control valve (3) is shifted in its
alternative position by means of displacement of the
belonging lever (31), upon which the hydraulic media
is enabled to enter the interior of the internal tube
(16) of the cylinder (1), by which the rod (2) is enabled
to perform a high-speed active stroke, while the pres-
sure equilibration in the area behind said rod (2) is
enabled through the differential valve (5) and the res-
ervoir (8), the security valve (4) is inactive and the
pump (7) may operate under the working pressure
(p1), which occurs within the interior of the internal
tube (16) of the rod (2), while the pressure in other
sections still corresponds to the minimum pressure

(Po)-

Unitaccording to Claim 1, characterized in that the
cylinder (1) with the belonging rod (2) is included
within a hydraulic circuit, which is concieved in such
a manner, that by operation under a regular splitting
resistance and regular working pressure below the
pre-set value (p,), the rod (2) is enabled to move
with unchanged speed and to reach the end position
of the active stroke, where the hydraulic media is
allowed to enter into the interior of the head (14) and
then throughout the third connection (13) to appro-
priate hydraulic conduit, in which the pressure-reg-
ulating valve (9) is available in order to redirect the
flow towards the control valve (3), which is then shift-
ed in order to enable the hydraulic media to enter
into the intermediate space between the rod (2) on
the side of the active stroke thereof and the internal
tube (16) and the external tube (15) of the cylinder,
where the speed of the rod is relatively high thanks
to relatively small surface thereof.

Unit according to Claim 1, characterized in that the
cylinder (1) with the belonging rod (2) is included
within a hydraulic circuit, which is concieved in such
a manner, that by essentially increasing of the split-
ting resistance the working pressure of the hydraulic
media within the interior of the internal tube (16) and
the rod (2) is essentially increased, which leads to
essentially descreasing of the speed of the rod (2)
and increasing of the pressure above the pre-setval-
ue (p,), upon which the differential valve (5) is
switched to its alternative position, which enables
the hydraulic media to flow into the cylinder (1) via
the pump (7) and the first connection (11), where the
complete rear surface of the rod (2), which is faced
in a direction of its reverse stroke, is exposed to the
working pressure (p,), by which the pushing force in
the rod (2) is then essentially increased.

Unit according to Claim 1, characterized in that the
cylinder (1) with the belonging rod (2) is included
within a hydraulic circuit, which is concieved in such
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a manner, that by increasing of the splitting resist-
ance the working pressure of the hydraulic media
behind the rod (2) and within the interior of the inter-
nal tube (16) and the rod (2) is increased above the
pre-set value (py,ay), the hydraulic media under said
pressure (P4 is allowed to flow into the cylinder
(1) via the pump (7) and the differential valve (5) and
the first connection (11), by which the security valve
(4) is activated, while flowing of the hydraulic media
throughout said security valve (4) results in shifting
ofthe control valve (3) inits alternative position, while
the position of the differential valve (5) remains un-
changed.

Unit according to Claim 1, characterized in that the
cylinder (1) with the belonging rod (2) is included
within a hydraulic circuit, which is concieved in such
a manner, that by shifting of the control valve (3)
upon achieving of critical pressure (p,a,) the hydrau-
lic media is redirected from the pump (7) towards the
second connection (12) of the cylinder (1), upon
which the hydraullic media is enabled to enter into
the space among the operation stroke faced side of
the rod (2) and both tubes (15, 16) of the cylinder
(1), which is followed by returning of the differential
valve (5) in its origin position and movement of the
rod (2) in the direction of the reverse stroke, while
the pressure equilibration in the cylinder (1) on the
side of the reverse stroke of the rod (2) is achieved
via the control valve (3) and the reservoir (8).

Patentanspriiche

1.

Antriebs- und Steuereinheit einer Brennholzspalt-
maschine, umfassend einen Hydraulikzylinder (1)
und eine Stange (2), die mit dem Vorschubmittel
oder einer geeigneten Klinge verbunden ist, welche
dann mittels der Stange (2) zu dem zu spaltenden
Kloben hin vorgeschoben wird, wobei der Zylinder
(1) Uber geeignete Anschlisse (11, 12) mit einem
entsprechenden Hydraulikkreis verbunden ist, der
ein auf einem gewiinschten Druck stehendes Hy-
draulikmedium enthalt, das mittels einer Pumpe (7)
von einem Behélter (8) zugefiihrt wird, wobei die Ein-
heit einen Hydraulikzylinder (1) umfasst, der aus ei-
nem aulReren Rohr (15) mit einem gréReren Durch-
messer und einem inneren Rohr (16) mit einem klei-
neren Durchmesser und ausserdem aus einem Kopf
(14) besteht, der in der axialen Richtung des Zylin-
ders (1) auf der Seite des aktiven Hubs der Stange
(2) eine zusatzliche Kammer bildet, und wobei der
Zylinder (1) mit drei Hydraulikanschlissen (11, 12,
13) ausgestattet ist, dadurch gekennzeichnet,
dass das innere Rohr (16) mit einem Rickschlag-
ventil (6) ausgestattet ist, welches ermdglicht, dass
das Hydraulikmedium in das Rohr (16) strémt und
nicht aus diesem hinaus in den Zwischenraum zwi-
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schen den Rohren (15, 16) des Zylinders (1) und der
hohlen Stange (2), die in dem Zwischenraum zwi-
schen den Rohren (15, 16) angeordnet ist und da-
durch dasinnere Rohr (16) umgibt und entlang dem
inneren Rohr (16) des Zylinders (1) und auch durch
den Kopf(14) des Zylinders (1) hindurch schwingend
hin und her bewegt wird, und wobei die Stange (2)
einen Auslass (21) umfasst, der in der Ausgangspo-
sition der Stange (2) mit dem Rickschlagventil (6)
an der inneren Wand (16) Ubereinstimmend ange-
ordnet ist, und ferner einen Dichtungsabschnitt (23)
umfasst, der einen groélReren Durchmesser aufweist
und zwischen dem &uf3eren Rohr (15) und dem in-
neren Rohr (16) des Zylinders (1) angeordnet ist,
sowie einen Fihrungsabschnitt (22) mit einem klei-
neren Durchmesser, der in einem gewiinschten Ab-
stand das innere Rohr (16) des Zylinders (1) umgibt
und durch den Kopf (14) des Zylinders (1) hindurch
bewegt wird, und auch einen vorderen Abschnitt
(24), der auerhalb des Zylinders (1) in Richtung des
aktiven Hubs der Stange (2) vorragt, und wobei die
Anschlisse (11, 12, 13) des Zylinders (1) auf derar-
tige Weise angeordnet sind, dass der erste An-
schluss (11) an dem &uf3eren Rohr (15) an dem End-
abschnitt des Zylinders (1) in Richtung des Riick-
wartshubs der Stange (2) und in einem geeigneten
Abstand von dem Dichtungsabschnitt (23) der Stan-
ge (2) zur Verfligung steht, und dass der zweite An-
schluss (12) an dem &uf3eren Rohr (15) an dem ent-
gegengesetzten Endabschnitt des Zylinders (1) von
dem Kopf (14) entfernt zur Verfiigung steht, und dass
der dritte Anschluss (13) im Bereich des Kopfes (14)
dem zweiten Anschluss (12) benachbart zur Verfu-
gung steht, und wobei mittels dieser Anschlisse (11,
12, 13) der Zylinder (1) gemeinsam mit der Stange
(2) zu einem geeigneten Hydraulikkreis verbunden
sind, der dartiber hinaus einen Behalter (8) umfasst,
der zur Speicherung des Hydraulikmediums be-
stimmt ist, eine Pumpe (7), die zum Herstellen eines
gewunschten Drucks bestimmt ist, und dartber hin-
aus auch ein Differenzialventil (5), das mit dem er-
sten Anschluss (11) und dem Behalter (8) hydrau-
lisch verbunden ist und von einer zu einer anderen
Stellung bewegt wird, wenn ein vorbestimmter Wert
des Drucks (p,) erreicht wird, ein Steuerventil (3),
das entweder mittels eines Hebels (31) oder eines
ahnlichen von Hand bedienten mechanischen Mit-
tels oder auch mittels des Drucks des Hydraulikme-
diums im Bereich des dritten Anschlusses (13) be-
wegt wird und dadurch mitdem Inneren desinneren
Rohres (16) des Zylinders (1) und/oder mit der Pum-
pe (7) und entweder direkt tber die Pumpe (7) auch
mit dem Behélter (8) und/oder indirekt Uber das Si-
cherheitsventil (4) und das Druckregelventil (9) mit
dem Behalter (8) und/oder mit dem Behélter (8) und
dem zweiten Anschluss (12) hydraulisch verbunden
ist, und wobei der Hydraulikkreis auch ein Sicher-
heitsventil (4) umfasst, welches zwischen der Hy-
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draulikleitung, durch welche das Steuerventil (3)
Uiber die Pumpe (7) mit dem Behalter (8) verbunden
ist, und dem Hydraulikkreis, in welchem der dritte
Anschluss (13) an dem Kopf (14) des Zylinders (1)
Uiber das Druckregelventil (9) mit dem Behalter (8)
verbunden ist, parallel geschaltet ist.

Einheit nach Anspruch 1, dadurch gekennzeich-
net, dass der Zylinder (1) mit der zugehérigen Stan-
ge (2) in einen Hydraulikkreis eingebunden ist, der
auf derartige Weise ausgebildet ist, dass durch den
entlasteten Zylinder (1) vor dem Beginn des aktiven
Hubs der Stange (2) in deren Ausgangsposition er-
maoglicht wird, dass das Hydraulikmedium von der
Pumpe (7) durch das Steuerventil (3) in den Zylinder
(1) und das Innere des inneren Rohres (16) entlang
zu dem zweiten Anschluss (12) und nach auf3en
durch das Steuerventil (3) zu dem Behélter (8) zu-
rick stromt, und dass der Druck in deminneren Rohr
(16), innerhalb der hohlen Stange (2) und auch in-
nerhalb des Zwischenraums zwischen der Stange
(2) und dem &uRReren Rohr (15) dem Minimaldruck
(po) entspricht.

Einheit nach Anspruch 1, dadurch gekennzeich-
net, dass der Zylinder (1) mit der zugehérigen Stan-
ge (2) in einen Hydraulikkreis eingebunden ist, der
auf derartige Weise ausgebildet ist, dass das Steu-
erventil (3) mittels Verlagerung des zugehdrigen He-
bels (31) in seine alternative Stellung bewegt wird,
woraufhin ermdéglicht wird, dass das Hydraulikmedi-
um in das Innere des inneren Rohres (16) des Zy-
linders (1) eintritt, wodurch die Stange (2) einen ak-
tiven Hochgeschwindigkeitshub ausfihren kann,
wahrend der Druckausgleich in dem Bereich hinter
der Stange (2) durch das Differenzialventil (5) und
den Behalter (8) ermdglicht wird, wobei das Sicher-
heitsventil (4) inaktiv ist und die Pumpe (7) mit dem
Arbeitsdruck (p,) betrieben werden kann, der im In-
neren des inneren Rohres (16) der Stange (2)
herrscht, wahrend der Druck in anderen Abschnitten
noch dem Minimaldruck (pg) entspricht.

Einheit nach Anspruch 1, dadurch gekennzeich-
net, dass der Zylinder (1) mit der zugehérigen Stan-
ge (2) in einen Hydraulikkreis eingebunden ist, der
auf derartige Weise ausgebildet ist, dass sich bei
Betrieb mit einem normalen Spaltwiderstand und ei-
nem normalen Arbeitsdruck unter dem voreingestell-
ten Wert (p,) die Stange (2) mit unverénderter Ge-
schwindigkeit bewegen und die Endlage des aktiven
Hubs erreichen kann, wo das Hydraulikmedium in
das Innere des Kopfes (14) und dann durch den drit-
ten Anschluss (13) hindurch in den geeigneten Hy-
draulikkreis eintreten kann, in dem das Druckregel-
ventil (9) zur Verfigung steht, um den Strom zu dem
Steuerventil (3) hin umzuleiten, welches dann be-
wegt wird, um zu ermdglichen, dass das Hydraulik-
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medium in den Zwischenraum zwischen der Stange
(2) auf der Seite von deren aktivem Hub und dem
inneren Rohr (16) und dem &uf3eren Rohr (15) des
Zylinders eintritt, wo die Geschwindigkeit der Stange
dank ihrer relativ geringen Oberflache relativ hoch
ist.

Einheit nach Anspruch 1, dadurch gekennzeich-
net, dass der Zylinder (1) mit der zugehérigen Stan-
ge (2) in einen Hydraulikkreis eingebunden ist, der
auf derartige Weise ausgebildet ist, dass durch we-
sentliches Erhdhen des Spaltwiderstands der Ar-
beitsdruck des Hydraulikmediums im Inneren des in-
neren Rohres (16) und der Stange (2) wesentlich
erhdhtwird, was zu einer wesentlichen Verringerung
der Geschwindigkeit der Stange (2) und einer Erho-
hung des Drucks uber den voreingestellten Wert (p,)
fuhrt, woraufhin das Differenzialventil (5) in seine al-
ternative Stellung geschaltet wird, wodurch ermdg-
licht wird, dass das Hydraulikmedium tUber die Pum-
pe (7) und den ersten Anschluss (11) in den Zylinder
(1) stromt, wobei die gesamte hintere Oberflache der
Stange (2), welche in Richtung ihres Rickwartshubs
gewandt ist, dem Arbeitsdruck (p;) ausgesetzt ist,
wodurch die Schubkraft in der Stange (2) dann we-
sentlich erhoht wird.

Einheit nach Anspruch 1, dadurch gekennzeich-
net, dass der Zylinder (1) mit der zugehérigen Stan-
ge (2) in einen Hydraulikkreis eingebunden ist, der
auf derartige Weise ausgebildet ist, dass durch Er-
héhen des Spaltwiderstands der Arbeitsdruck des
Hydraulikmediums hinter der Stange (2) und im In-
neren des inneren Rohres (16) und der Stange (2)
Uber den voreingestellten Wert (p,,,,) erhéht wird,
das Hydraulikmedium unter dem Druck (pay) Uber
die Pumpe (7) und das Differenzialventil (5) und den
ersten Anschluss (11) in den Zylinder (1) strémen
kann, wodurch das Sicherheitsventil (4) aktiviert
wird, wahrend das Stromen des Hydraulikmediums
durch das Sicherheitsventil (4) zum Bewegen des
Steuerventils (3) in seine alternative Stellung fiihrt,
wahrend die Stellung des Differenzialventils (5) un-
verandert bleibt.

Einheit nach Anspruch 1, dadurch gekennzeich-
net, dass der Zylinder (1) mit der zugehérigen Stan-
ge (2) in einen Hydraulikkreis eingebunden ist, der
auf derartige Weise ausgebildet ist, dass durch Be-
wegen des Steuerventils (3) nach Erreichen des kri-
tischen Drucks (p,ay) das Hydraulikmedium von der
Pumpe (7) zu dem zweiten Anschluss (12) des Zy-
linders (1) hin umgeleitet wird, woraufhin das Hy-
draulikmedium in den Raum zwischen der Arbeits-
hubseitigen Seite der Stange (2) und beiden Rohren
(15, 16) des Zylinders (1) eintreten kann, gefolgt vom
Ruckstellen des Differenzialventils (5) in seine Aus-
gangsstellung und von der Bewegung der Stange
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(2) in Richtung des Ruckwartshubs, wahrend der
Druckausgleich in dem Zylinder (1) auf der Seite des
Ruckwartshubs der Stange (2) Uber das Steuerventil
(3) und den Behalter (8) erreicht wird.

Revendications

Unité d’entrainement et de commande d’'une fen-
deuse de bois & brdler, comprenant un cylindre hy-
draulique (1) et une tige (2), qui est connectée avec
le moyen de poussée ou une lame appropriée, qui
est ensuite au moyen de ladite tige (2) poussée vers
la bGche, destinée a étre fendue, dans laquelle ledit
cylindre (1) est par I'intermédiaire de connexions ap-
propriées (11, 12) connecté avec un circuit hydrau-
lique correspondant, qui contient un milieu hydrau-
lique sous une pression désirée, qui est amené d’'un
réservoir (8) au moyen d'une pompe (7), ladite unité
comprenant un cylindre hydraulique (1), qui consiste
enuntube externe (15) ayant un diamétre plus grand
et un tube interne (16) ayant un diamétre plus petit
et en outre en une téte (14), qui forme une chambre
supplémentaire dans la direction axiale du cylindre
(1) sur le cbté de la course active de la tige (2), et
dans laquelle ledit cylindre (1) est équipé de trois
connexions hydrauliques (11, 12, 13), caractérisée

en ce que ledit tube interne (16) est équipé d'un
clapet anti-retour (6), qui permet que le milieu hy-
draulique afflue a I'intérieur du tube (16) et pas vers
I'extérieur de celui-ci a l'intérieur de I'espace inter-
médiaire entre les tubes (15, 16) du cylindre (1) et
la tige creuse (2), qui est agencée a l'intérieur dudit
espace intermédiaire entre lesdits tubes (15, 16) en-
tourant ainsi le tube interne (16) et est déplacée se-
lon un mouvement d’oscillation en va-et-vient le long
dudit tube interne (16) du cylindre (1) et également
a travers l'intégralité de la téte (14) du cylindre (1),
et dans laquelle ladite tige (2) comprend une sortie
(21), qui dans la position d’origine de la tige (2) coin-
cide avec le clapet anti-retour (6) sur la paroi interne
(16), et comprend en outre une partie d'étanchéité
(23), qui a un diamétre plus grand et est agencée
entre le tube externe (15) et le tube interne (16) du
cylindre (1), ainsi qu’une partie de guidage (22) d'un
diametre plus petit, qui entoure a une distance dé-
sirée ledit tube interne (16) du cylindre (1) et est dé-
placée a travers l'intégralité de ladite téte (14) du
cylindre (1), et également une partie avant (24) qui
fait saillie aI'extérieur du cylindre (1) dans la direction
de la course active de la tige (2), et dans laquelle
lesdites connexions (11, 12, 13) du cylindre (1) sont
agenceées de telle fagon que la premiere connexion
(11) est disponible sur le tube externe (15) sur la
partie d’extrémité du cylindre (1) dans la direction de
la course inverse de la tige (2) et a une distance
appropriée a I'écart de la partie d'étanchéité (23) de
la tige (2) et que la deuxieme connexion (12) est
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10

disponible sur le tube externe (15) sur la partie d’ex-
trémité opposée du cylindre (1) a I'écart de la téte
(14), et que la troisieme connexion (13) est disponi-
ble dans la zone de ladite téte (14) adjacente a ladite
deuxieéme connexion (12), etdans laquelle au moyen
de ces connexions (11, 12, 13) ledit cylindre (1) est
connecté avec la tige (2) en un circuit hydraulique
approprié, qui inclut en outre un réservoir (8) destiné
au stockage du milieu hydraulique, une pompe (7)
destinée a I'établissement d’'une pression désirée,
et de plus également une soupape différentielle (5),
qui est hydrauliquement connectée avec la premiére
connexion (11) et le réservoir (8) et est passée d’'une
position & une autre lorsqu’une valeur prédéfinie de
la pression (p,) est atteinte, une soupape de com-
mande (3), qui est manoeuvrée soit au moyen d’'un
levier (31) ou d’'un moyen mécanique similaire a
commande manuelle ou également au moyen de la
pression du milieu hydrauliqgue dans la zone de la
troisieme connexion (13) et est ainsi hydraulique-
ment interconnectée avec l'intérieur du tube interne
(16) du cylindre (1) et/ou avec la pompe (7) et soit
directement par 'intermédiaire de ladite pompe (7)
également avec ledit réservoir (8) et/ou indirecte-
ment par l'intermédiaire de la soupape de sécurité
(4) et de la soupape de régulation de pression (9)
avec le réservoir (8) et/ou avec le réservoir (8) et la
deuxiéme connexion (12), et dans laquelle ledit cir-
cuit hydraulique inclut également une soupape de
sécurité (4), qui est connectée en paralléle entre la
conduite hydraulique, par laquelle la soupape de
commande (3) est connectée par I'intermédiaire de
la pompe (7) avec le réservoir (8), et le circuit hy-
draulique, dans laquelle la troisieme connexion (13)
sur la téte (14) du cylindre (1) est connectée avec le
réservoir (8) par I'intermédiaire de la soupape de ré-
gulation de pression (9).

Unité selon la revendication 1, caractérisée en que
le cylindre (1) avec la tige (2) en faisant partie est
inclus au sein d’'un circuit hydraulique, qui est congu
de telle fagon que, par le cylindre (1) déchargé avant
le démarrage de la course active de la tige (2) dans
la position d’origine de celle-ci, le milieu hydraulique
estlaissé affluer de lapompe (7) atraversla soupape
de commande (3) jusque dans ledit cylindre (1) et le
long de I'intérieur du tube interne (16) vers la deuxie-
me connexion (12) et vers I'extérieur a travers la sou-
pape de commande (3) en retour jusqu’au réservoir
(8), et en ce que la pression a l'intérieur dudit tube
interne (16), a I'intérieur de la tige creuse (2) et éga-
lement a l'intérieur de I'espace intermédiaire entre
la tige (2) et le tube externe (15) correspond a la
pression minimum (po).

Unité selon la revendication 1, caractérisée en que
le cylindre (1) avec la tige (2) en faisant partie est
inclus au sein d'un circuit hydraulique, qui est congu
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de telle fagcon que la soupape de commande (3) est
mise dans son autre position au moyen du déplace-
ment du levier (31) en faisant partie, ce sur quoi le
milieu hydraulique est laissé pénétrer a I'intérieur du
tube interne (16) du cylindre (1), ce par quoi la tige
(2) est laissée effectuer une course active a grande
vitesse, tandis que I'équilibrage de pression dans la
zone derriere ladite tige (2) est réalisé par I'intermé-
diaire de la soupape différentielle (5) et du réservoir
(8), la soupape de sécurité (4) est inactive etla pom-
pe (7) peut fonctionner sous la pression de travail
(p41), qui se trouve dans l'intérieur du tube interne
(16) de la tige (2), tandis que la pression dans les
autres sections correspond encore a la pression mi-
nimum (po).

Unité selon la revendication 1, caractérisée en que
le cylindre (1) avec la tige (2) en faisant partie est
inclus au sein d’'un circuit hydraulique, qui est congu
de telle fagon que, par un fonctionnement sous une
résistance au fendage normale et une pression de
travail normale en dessous de la valeur prédéfinie
(p,), la tige (2) est laissée se déplacer avec une vi-
tesse inchangée et atteindre la position d’extrémité
de la course active, ou le milieu hydraulique est lais-
sé pénétrer dans l'intérieur de la téte (14) et ensuite
a travers la troisiéme connexion (13) jusqu’a une
conduite hydraulique appropriée, dans laquelle la
soupape de régulation de pression (9) est disponible
afin deredirigerle flux vers la soupape de commande
(3), qui est ensuite manoeuvrée afin de permettre
au milieu hydraulique de pénétrer dans I'espace in-
termédiaire entre la tige (2) sur le c6té de la course
active de celle-ci et le tube interne (16) et le tube
externe (15) du cylindre, ou la vitesse de la tige est
relativement élevée grace a la surface relativement
petite de celle-ci.

Unité selon larevendication 1, caractérisée en que
le cylindre (1) avec la tige (2) en faisant partie est
inclus au sein d’'un circuit hydraulique, qui est congu
de telle fagon que, en augmentant essentiellement
la résistance au fendage, la pression de travail du
milieu hydraulique & l'intérieur du tube interne (16)
et de la tige (2) est essentiellement augmentée, ce
qui conduit a diminuer essentiellement la vitesse de
la tige (2) et a augmenter la pression au dessus de
la valeur prédéfinie (p,), ce sur quoi la soupape dif-
férentielle (5) est mise sur son autre position, ce qui
permet au milieu hydraulique d’affluer dans le cylin-
dre (1) par l'intermédiaire de la pompe (7) et de la
premiere connexion (11), ou la surface arriere com-
pléte de la tige (2), qui fait face dans une direction
de sa course inverse, est exposée a la pression de
travail (p4), ce par quoi la force de poussée dans la
tige (2) est alors essentiellement augmentée.

Unité selon la revendication 1, caractérisée en que
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11

le cylindre (1) avec la tige (2) en faisant partie est
inclus au sein d’'un circuit hydraulique, qui est congu
de telle fagon que, en augmentant la résistance au
fendage, la pression de travail du milieu hydraulique
derriere la tige (2) et a l'intérieur du tube interne (16)
etdelatige (2) estaugmentée au dessus de lavaleur
prédéfinie (P4, 1€ milieu hydraulique sous ladite
pression (pyay) st laissé affluer dans le cylindre (1)
par I'intermédiaire de la pompe (7) et de la soupape
différentielle (5) et de la premiére connexion (11), ce
par quoila soupape de sécurité (4) estactivée, tandis
que le flux du milieu hydraulique a travers ladite sou-
pape de sécurité (4) résulte en lamise de la soupape
de commande (3) dans son autre position, tandis
que la position de la soupape différentielle (5) reste
inchangée.

Unité selon la revendication 1, caractérisée en que
le cylindre (1) avec la tige (2) en faisant partie est
inclus au sein d'un circuit hydraulique, qui est congu
de telle fagon que, par la manoeuvre de la soupape
de commande (3) a I'atteinte de la pression critique
(Pmax) le milieu hydraulique est redirigé de la pompe
(7) vers la deuxieme connexion (12) du cylindre (1),
ce sur quoi le milieu hydraulique est laissé pénétrer
dans I'espace entre le cété faisant face a la course
opérationnelle de la tige (2) et les deux tubes (15,
16) du cylindre (1), ce qui est suivi du retour de la
soupape différentielle (5) & sa position d’origine et
du mouvement de la tige (2) dans la direction de la
course inverse, tandis que I'équilibrage de pression
dans le cylindre (1) sur le c6té de la course inverse
de latige (2) estréalisé par I'intermédiaire de la sou-
pape de commande (3) et du réservoir (8).
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