
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

61
9 

39
6

B
1

TEPZZ_6_9¥96B_T
(11) EP 1 619 396 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
30.05.2018 Bulletin 2018/22

(21) Application number: 05012066.6

(22) Date of filing: 04.06.2005

(51) Int Cl.:
F15B 13/02 (2006.01) F15B 11/024 (2006.01)

F15B 11/044 (2006.01) F15B 13/04 (2006.01)

(54) Hydraulic circuit with variable regeneration valve for heavy equipment

Hydraulische Schaltung mit einem variablen Regenerierventil für schwere Baumaschinen

Circuit hydraulique avec une soupape de régénération variable pour engins de construction lourds

(84) Designated Contracting States: 
DE FR GB IT

(30) Priority: 23.07.2004 KR 2004057709

(43) Date of publication of application: 
25.01.2006 Bulletin 2006/04

(73) Proprietor: Volvo Construction Equipment 
Holding Sweden AB
631 85 Eskilstuna (SE)

(72) Inventor: Jeon, Man Suk
Kyungsangnam-do (KR)

(74) Representative: Dr. Weitzel & Partner
Patent- und Rechtsanwälte mbB 
Friedenstrasse 10
89522 Heidenheim (DE)

(56) References cited:  
DE-A1- 2 949 657 GB-A- 2 123 527
US-A- 4 316 599 US-A- 5 862 831



EP 1 619 396 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a hydraulic cir-
cuit for a heavy equipment, and more particularly to, a
variable regeneration valve for a heavy equipment in
which hunting due to repeated motion of a spool does
not occur in a regeneration valve that supplies a return
flow of an actuator to a supply port during single operation
of the actuator or its composite operation such as com-
posite driving of arm in and swing, and a structure of the
variable regeneration valve is simplified to improve proc-
ess characteristics.

Description of the Related Art

[0002] Generally, regeneration means that a desirable
operational speed of an actuator is ensured and cavita-
tion due to shortage of flow is prevented from occurring
in a supply side of the actuator by supplying the flow
generated in a return side of the actuator to the supply
side.
[0003] Such regeneration is based on an actuator that
can be operated by its load not flow. For example, in case
of an excavator, a return flow of high pressure obtained
by load of a boom when the boom descends is used when
the boom ascends.
[0004] FIG. 1 illustrates the state that a spool of an arm
control valve is switched to drive an arm cylinder in an
"arm in" mode, and FIG. 2 is an enlarged sectional view
illustrating a main part of a regeneration valve shown in
FIG. 1.
[0005] As shown in FIG. 1 and FIG. 2, a control valve
provided with a regeneration valve for a heavy equipment
according to the related art includes a hydraulic cylinder
C (arm cylinder) connected with a hydraulic pump (not
shown), an arm control valve AV provided in a path be-
tween the hydraulic pump and the hydraulic cylinder, con-
trolling operation, stop, and direction of the hydraulic cyl-
inder by switching a spool S when an external pilot signal
pressure is applied thereto, and a regeneration valve RV
having a regeneration switching spool 6, switched by dis-
charge pressure of the hydraulic pump to control hydrau-
lic oil returning from the hydraulic cylinder to the hydraulic
tank.
[0006] As shown in FIG. 2, the regeneration valve RV
includes a piston 8 moving depending on the discharge
pressure of the hydraulic pump, a sleeve 7 having orifices
10 and 11 that respectively communicate with a return
port A and a tank port T, the regeneration switching spool
6 elastically provided in the sleeve 7 by a valve spring 5
and switched during motion of the piston 8 to control re-
generation oil moving from the return port A to the tank
port T, and a piston 3 provided at the end of the valve
spring 5, increasing or reducing elasticity of the valve

spring 5 while moving depending on an external signal.
[0007] The single operation of the actuator will now be
described.
[0008] If the spool S is switched to a right side when
viewed from the drawing as an external pilot signal pres-
sure is applied to a pilot port PP of the arm control valve
AV, the hydraulic oil discharged from the hydraulic pump
pushes a check valve 4 in an upward direction when
viewed from the drawing after passing through the pump
port and is supplied to a large chamber C1 of the hydraulic
cylinder C.
[0009] The hydraulic oil discharged from a small cham-
ber C2 of the hydraulic cylinder C pushes a holding pop-
pet in an upward direction when viewed from the drawing
and passes through the spool S. The hydraulic oil is then
moved to the tank port T through the orifices 10 and 11.
[0010] At the same time, the hydraulic oil of the pump
port 2 moves the piston 8 and the regeneration switching
spool 6 to a right side of FIG. 2 to reduce the diameter
of the orifice 10. This reduces pressure loss of the hy-
draulic oil moving from the return port A to the tank port T.
[0011] At this time, leakage oil occurs due to a clear-
ance generated by difference between the inner diameter
of the sleeve 7 and the outer diameter of the switching
spool 6. The leakage oil is moved to a piston chamber 1
and to the tank port T through a drain hole 12 of the sleeve
7. In this case, rear pressure occurs in the piston chamber
1 due to a small diameter of the drain hole 12. The rear
pressure increases with the lapse of time so that the
switching spool 6 may be switched to a left side when
viewed from the drawing, thereby moving the piston 8 to
the left side.
[0012] In other words, the condition, [(pressure of the
pump port 2) X (water pressure area of the piston 8)] <
[(rear pressure of the piston chamber 1) X (water pres-
sure area of the switching spool 6)] is fulfilled.
[0013] Meanwhile, since the sectional area of the ori-
fice 11 is reduced if the switching spool 6 is switched to
the left side, the pressure at the return port A increases
rapidly. The increasing pressure is combined with the
hydraulic oil of a rear pressure chamber 15 through the
regeneration check valve RV and then moves the piston
8 to the right side in the drawing.
[0014] In other words, the condition, [(pressure of the
pump port 2) X (water pressure area of the piston 8)] >
[(rear pressure of the piston chamber 1) X (water pres-
sure area of the switching spool 6)] is fulfilled.
[0015] Repetition of the above operation causes hunt-
ing of the equipment.
[0016] The composite operation of the actuator, for ex-
ample, composite driving of arm in and swing, will be
described.
[0017] In a state that the switching spool 6 and the
piston 8 are moved to the right side, if a pilot signal pres-
sure denoted as 40K is applied to the pilot port Pi of the
regeneration valve RV to pivot the equipment, the piston
3 is moved to the left side so that the switching spool 6
and the piston pushed to the right side may be switched
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to the left side.
[0018] In other words, the condition, [(pressure of the
pump port 2) X (water pressure area of the piston 8)] <
[(40K) X (water pressure area of the piston 3)] is fulfilled.
[0019] The orifices 10 and 11 are fixed without motion
until a certain pressure increases. Pressure loss at the
return port A increases as the sectional area of the orifice
11 is reduced by switching of the switching spool 6. For
this reason, the swing operation of the hydraulic cylinder
C is first performed.
[0020] If the pressure loss value increases as the flow
increases, the condition, [(pressure of the pump port 2)
X (water pressure area of the piston 8)] > [(water pressure
area of the piston 3) X (40K)] is fulfilled.
[0021] At this time, the piston 3, the switching spool 6
and the piston 8 are instantaneously moved to rapidly
increase the sectional area of the orifice 11, thereby re-
ducing the pressure loss value ΔP.
[0022] If the pressure loss value is reduced, the con-
dition, [(pressure of the pump port 2) X (water pressure
area of the piston 8)] < [(water pressure area of the piston
3) X (40K)] is fulfilled.
[0023] Repetition of the above operation causes hunt-
ing of the equipment.
[0024] The hydraulic oil from the pump port 2 is leaked
through the clearance generated between the piston 8
and the sleeve 7 and the clearance generated by differ-
ence between the inner diameter of the sleeve 7 and the
outer diameter of the switching spool 6. The leakage oil
is moved from a recess groove at a left side of the switch-
ing spool 6 to the piston chamber 1 through an orifice 13
of the switching spool 6.
[0025] At this time, the orifice 13 has a small diameter
that fails to desirably discharge the hydraulic oil, thereby
pressurizing the left side of the switching spool 6. There-
fore, the hydraulic oil is moved by force of the switching
spool 6 not external force caused by motion of the piston
8.
[0026] For this reason, the hydraulic pressure is rela-
tively reduced against specifications of a hydraulic circuit,
thereby deteriorating reliability.
[0027] US 5 862 831 A discloses a hydraulic circuit of
a heavy equipment with a hydraulic pump, an actuator
connected to the hydraulic pump and a control valve ar-
ranged between the hydraulic pump and the actuator.
The control valve is switchable by an external pilot signal
pressure. Further, a switching valve with a first piston
and a switching spool is provided, whereby the switching
spool may be switched by motion of the first piston. A
first elastic member elastically biases the switching spool
against the first piston in an initial state. Further, a second
piston is provided opposing the switching spool. Thereby,
the switching spool and the second piston are supported
against each other by the first elastic member. An orifice
is provided, discharging the hydraulic oil leaked from the
hydraulic pump to a piston chamber through the first pis-
ton and the switching spool.
The features known from US 5 862 831 A are summa-

rized in the preamble of claim 1.

SUMMARY OF THE INVENTION

[0028] Accordingly, the present invention is directed to
a hydraulic circuit for a heavy equipment with a variable
regeneration valve that substantially obviates one or
more problems due to limitations and disadvantages of
the related art.
[0029] An object of the present invention is to provide
a hydraulic circuit for a heavy equipment with a variable
regeneration valve in which hunting is avoided by a
damping orifice during single operation of an actuator
such as an arm cylinder or composite operation such as
composite driving of arm in and swing.
[0030] Another object of the present invention is to pro-
vide a hydraulic circuit for a heavy equipment with a var-
iable regeneration valve in which a structure of the vari-
able regeneration valve is simplified to improve process
characteristics.
[0031] To achieve these objects and other advantages
and in accordance with the purpose of the invention, there
is provided a hydraulic circuit for a heavy equipment ac-
cording to claim 1.
[0032] The hydraulic circuit for the heavy equipment
comprises, as embodied and broadly described herein,
a variable regeneration valve which includes a hydraulic
pump, an actuator connected with the hydraulic pump, a
control valve provided in a port between the hydraulic
pump and the actuator, switched when an external pilot
signal pressure is applied thereto, to control operation,
stop, and direction of the actuator, a regeneration switch-
ing valve including a first piston provided between a re-
turn port of the actuator and a tank port to control hydrau-
lic oil moving from the return port to the tank port and
moved by the hydraulic oil discharged from the hydraulic
pump, a switching spool switched by motion of the first
piston to variably control an orifice rate of the return port
and the tank port, a first elastic member elastically biasing
the state of the tank port closed by pressurizing the
switching spool against the first piston to its initial state,
and a second piston elastically supported on a side facing
the switching spool by a second elastic member, a first
damping orifice provided in a port that connects the hy-
draulic pump with the first piston, and a second damping
orifice discharging the hydraulic oil leaked from the hy-
draulic pump to a piston chamber through the first piston
and the switching spool.
[0033] Preferably, the variable regeneration valve fur-
ther includes a third damping orifice formed in the switch-
ing spool at a side facing the first piston, a fourth damping
orifice provided in a signal pressure line that supplies a
signal pressure to move the second piston, and holes
formed to communicate with each other in a length di-
rection and a radial direction of the switching spool to
remove a rear pressure generated in a rear pressure
chamber between the first piston and the switching spool.
[0034] Preferably, the variable regeneration valve fur-
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ther includes a sleeve screwed onto a guide in a single
body, the first piston being slidably received in the guide
and the switching spool being slidably received in the
sleeve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The above aspects and features of the present
invention will be more apparent by describing certain em-
bodiments of the present invention with reference to the
accompanying drawings, in which:

FIG. 1 is a state view illustrating use of a regeneration
valve for a heavy equipment according to the related
art;
FIG. 2 is a sectional view illustrating a main part of
a regeneration valve shown in FIG. 1;
FIG. 3 is a sectional view illustrating a main part of
a variable regeneration valve for a heavy equipment
according to the present invention;
FIG. 4 is a state view illustrating use of the regener-
ation valve shown in FIG. 3;
FIG. 5 is a hydraulic circuit diagram of a variable
regeneration valve for a heavy equipment according
to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0036] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.
[0037] FIG. 3 illustrates the initial state of a regenera-
tion switching valve according to the present invention,
FIG. 4 illustrates the state that a spool is switched by
hydraulic oil discharged from a hydraulic pump so that
the hydraulic oil discharged from an actuator returns to
a hydraulic tank, and FIG. 5 is a hydraulic circuit diagram
of a variable regeneration valve shown in FIG. 3 and FIG.
4.
[0038] A variable regeneration valve for a heavy equip-
ment according to the present invention includes a hy-
draulic pump P connected with an engine (not shown),
an actuator such as an arm cylinder (not shown) con-
nected with the hydraulic pump P, and a control valve
CV provided in a port between the hydraulic pump P and
the actuator, switched when an external pilot signal pres-
sure is applied thereto to control operation, stop, and
direction of the actuator.
[0039] As shown in FIG. 3 and FIG. 4, the variable re-
generation valve for a heavy equipment according to the
present invention further includes a regeneration switch-
ing valve 105. The regeneration switching valve 105 in-
cludes a first piston 100 provided between a return port
A of the actuator and a tank port T to control the hydraulic

oil moving from the return port A to the tank port T and
moved by the hydraulic oil discharged from the hydraulic
pump P, a switching spool 101 switched by motion of the
first piston 100 to variably control an orifice rate of return
port A and the tank port T, a first elastic member 102
elastically biasing the state of the tank port T closed by
pressurizing the switching spool 101 against the first pis-
ton 100 to the initial state, and a second piston 104 being
elastically supported on a side facing the switching spool
101 by a second elastic member 103.
[0040] The variable regeneration valve for a heavy
equipment according to the present invention further in-
cludes a first damping orifice 106 provided in a port that
connects the hydraulic pump P with the first piston 100,
a second damping orifice 108 discharging the hydraulic
oil leaked from the hydraulic pump P to a piston chamber
107 through the first piston 100 and the switching spool
101, a third damping orifice 109 formed in the switching
spool 101 to oppose the first piston 100, and a fourth
damping orifice 110 provided in a signal pressure line
that supplies a pilot signal pressure to move the second
piston 104.
[0041] Further, holes 112 and 113 are formed to com-
municate with each other in a length direction and a radial
direction of the switching spool 101 to remove a rear pres-
sure generated in a rear pressure chamber 111 between
the first piston 100 and the switching spool 101.
[0042] Moreover, a sleeve 115 is screwed onto a guide
114 in a single body. The first piston 100 is slidably re-
ceived in the guide 114 while the switching spool 101 is
slidably received in the sleeve 115.
[0043] Hereinafter, the operation of the variable regen-
eration valve for a heavy equipment according to the
present invention will be described with the accompany-
ing drawings.
[0044] As shown in FIG. 4 and FIG. 5, the hydraulic oil
discharged from the hydraulic pump P is supplied to the
actuator by switching the spool of the control valve CV
so that attachments such as arm may be driven.
[0045] At this time, as shown in FIG. 4, the first piston
100 is moved to the right side in the drawing by the hy-
draulic oil discharged from the hydraulic pump P, and the
switching spool 101 tightly fixed to the first piston 100 is
moved to the right side accordingly. The hydraulic oil dis-
charged from the actuator is moved to the tank port T
through the return port A and orifices 116 and 117.
[0046] Since the diameter of the orifice 117 is enlarged
to reduce pressure, the switching spool 101 and the first
piston 100 are pressurized by elastic force of the first
elastic member 102 to move to a left side in the drawing.
[0047] As described above, when the switching spool
101 and the first piston 100 are moved to the left side by
the elastic force of the first elastic member 102, the first
damping orifice 106 formed in the guide 114 prevents
the first piston 100 from being rapidly moved to the left
side and the third damping orifice 109 formed in the
switching spool 101 prevents the switching spool 101
from being rapidly moved to the left side. As a result,
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hunting can be avoided.
[0048] Furthermore, the third damping orifice 109 can
prevent hunting due to collision of the first piston 100
against the switching spool 101.
[0049] Moreover, when the pilot signal pressure is ap-
plied to swing the equipment, the fourth damping orifice
110 formed in the signal pressure port prevents the sec-
ond piston 104 from being rapidly moved against the
switching spool 101, thereby avoiding hunting.
[0050] Meanwhile, since the rear pressure generated
in the rear pressure chamber 111 between the first piston
100 and the switching spool 101 is discharged to the tank
port through the holes 112 and 113, it is possible to pre-
vent performance of the equipment from being deterio-
rated in comparison with its specifications.
[0051] Since the guide 114 is screwed onto the sleeve
115 in a single body, the regeneration switching valve
105 can be assembled or disassembled in an assembly
state. This reduces working processes, thereby improv-
ing working conditions.
[0052] The inner diameter of the sleeve 115 corre-
sponding to the outer diameter of the switching spool 101
can mechanically be processed with precision and proc-
ess characteristics more excellent than that of the exist-
ing sleeve can be obtained, thereby improving produc-
tivity.
[0053] Further, in the related art, two sleeves 7 and 9
are provided as shown in FIG. 2 to respectively receive
the switching spool 6 and the piston 3. By contrast, in the
present invention, only one sleeve 115 is provided as
shown in FIG. 3 and FIG. 4 to receive the switching spool
101 and the second piston 104, so that corresponding
attachments may be reduced, thereby reducing the cost.
[0054] As described above, the variable regeneration
valve for a heavy equipment according to the present
invention has the following advantages.
[0055] Hunting can be avoided by the damping orifices
during single operation of the actuator such as an arm
cylinder or composite operation such as composite driv-
ing of arm in and swing.
[0056] In addition, since corresponding attachments
can be reduced by simplifying the structure of the variable
regeneration valve, process characteristics can be im-
proved, thereby reducing the cost.
[0057] The foregoing embodiment and advantages are
merely exemplary and are not to be construed as limiting
the present invention. The present teaching can be read-
ily applied to other types of apparatuses. Also, the de-
scription of the embodiments of the present invention is
intended to be illustrative, and not to limit the scope of
the claims, and many alternatives, modifications, and
variations will be apparent to those skilled in the art.

Claims

1. A hydraulic circuit for a heavy equipment comprising:

a hydraulic pump (P);
an actuator connected with the hydraulic pump;
a control valve provided in a port between the
hydraulic pump (P) and the actuator, switched
when an external pilot signal pressure (Pi) is ap-
plied thereto, to control operation, stop, and di-
rection of the actuator;
a regeneration switching valve (105) including
a first piston (100) provided between a return
port (A) of the actuator and a tank port (T) to
control hydraulic oil moving from the return port
(A) to the tank port (T) and
moved by the hydraulic oil discharged from the
hydraulic pump (P), a switching spool (101)
switched by motion of the first piston (100) to
variably control an orifice rate of the return port
(A) and the tank port (T),
a first elastic member (102) elastically biasing
the state of the tank port (A) closed by pressu-
rizing the switching spool (101) against the first
piston (100) to its initial state, a second damping
orifice (108) discharging the hydraulic oil leaked
from the hydraulic pump (P) to a piston chamber
(107) through the first piston (100) and the
switching spool (101); and a second piston (104)
characterized by the
second piston (104) being elastically supported
on a side facing the switching spool (101) by a
second elastic member (103); and
a first damping orifice (106) provided in a port
that connects the hydraulic pump (P) with the
first piston (100).

2. The hydraulic circuit for a heavy equipment accord-
ing to claim 1, further comprising a third damping
orifice (109) formed in the switching spool (101) at
a side facing the first piston (100).

3. The hydraulic circuit for a heavy equipment accord-
ing to claim 1, further comprising a fourth damping
orifice (110) provided in a signal pressure line that
supplies a signal pressure (Pi) to move the second
piston (104).

4. The hydraulic circuit for a heavy equipment accord-
ing to claim 1, further comprising holes (112, 113)
formed to communicate with each other in a length
direction and a radial direction of the switching spool
(101) to remove a rear pressure generated in a rear
pressure chamber (111) between the first piston
(100) and the switching spool (101).

5. The hydraulic circuit for a heavy equipment accord-
ing to claim 1, further comprising a sleeve (115)
screwed onto a guide (114) in a single body, the first
piston (100) being slidably received in the guide
(114) and the switching spool (101) being slidably
received in the sleeve (115).
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Patentansprüche

1. Hydraulikkreis für eine Baumaschine, umfassend:

eine Hydraulikpumpe (P);
einen mit der Hydraulikpumpe verbundenen
Stellantrieb;
ein Steuerventil, das in einem Anschluss zwi-
schen der Hydraulikpumpe (P) und dem Stell-
antrieb vorgesehen ist und das geschaltet wird,
wenn ein externer Pilotsignaldruck (Pi) daran
angelegt wird, um den Betrieb, das Stoppen und
die Richtung des Stellantriebs zu steuern;
ein Regenerier-Schaltventil (105), beinhaltend
einen ersten Kolben (100), der zwischen einem
Rücklaufanschluss (A) des Stellantriebs und ei-
nem Tankanschluss (T) vorgesehen ist, um das
Hydrauliköl zu steuern, das sich von dem Rück-
laufanschluss (A) zu dem Tankanschluss (T) be-
wegt, und der durch das Hydrauliköl bewegt
wird, das von der Hydraulikpumpe (P) ausge-
stoßen wird, einen Schaltschieber (101), der
durch die Bewegung des ersten Kolbens (100)
geschaltet wird, um eine Öffnungsrate des
Rücklaufanschlusses (A) und des Tankan-
schlusses (T) variabel zu steuern,
ein erstes elastisches Element (102), das den
Zustand des Tankanschlusses (A) elastisch vor-
spannt, der geschlossen wird, indem der Schalt-
schieber (101) gegen den ersten Kolben (100)
in seinen anfänglichen Zustand gedrückt wird,
eine zweite Dämpfungsöffnung (108), die das
aus der Hydraulikpumpe (P) entwichene Hy-
drauliköl durch den ersten Kolben (100) und den
Schaltschieber (101) zu einer Kolbenkammer
(107) ausstößt; und
einen zweiten Kolben (104);
gekennzeichnet durch
den zweiten Kolben (104), der durch ein zweites
elastisches Element (103) elastisch an einer
Seite gehalten wird, die dem Schaltschieber
(101) zugewandt ist; und
eine erste Dämpfungsöffnung (106), die in ei-
nem Anschluss vorgesehen ist, der die Hydrau-
likpumpe (P) mit dem ersten Kolben (100) ver-
bindet.

2. Hydraulikkreis für eine Baumaschine nach Anspruch
1, ferner umfassend eine dritte Dämpfungsöffnung
(109), die in dem Schaltschieber (101) an einer Seite
vorgesehen ist, die dem ersten Kolben (100) zuge-
wandt ist.

3. Hydraulikkreis für eine Baumaschine nach Anspruch
1, ferner umfassend eine vierte Dämpfungsöffnung
(110), die in einer Signaldruckleitung vorgesehen ist,
die einen Signaldruck (Pi) bereitstellt, um den zwei-
ten Kolben (104) zu bewegen.

4. Hydraulikkreis für eine Baumaschine nach Anspruch
1, ferner umfassend Löcher (112, 113), die gebildet
sind, um in einer Längsrichtung und einer radialen
Richtung des Schaltschiebers (101) miteinander zu
kommunizieren, um einen Rückdruck zu beseitigen,
der in einer Rückdruckkammer (111) zwischen dem
ersten Kolben (100) und dem Schaltschieber (101)
erzeugt wird.

5. Hydraulikkreis für eine Baumaschine nach Anspruch
1, ferner umfassend eine Muffe (115), die einstückig
an eine Führung (114) geschraubt ist, wobei der ers-
te Kolben (100) gleitbar in der Führung (114) aufge-
nommen ist und der Schaltschieber (101) gleitbar in
der Muffe (115) aufgenommen ist.

Revendications

1. Circuit hydraulique pour un équipement lourd
comprenant :

une pompe hydraulique (P) ;
un actionneur raccordé à la pompe hydraulique ;
une vanne de commande prévue dans une
ouverture entre la pompe hydraulique (P) et l’ac-
tionneur, commutée lorsqu’une pression de si-
gnal pilote externe (Pi) est appliquée à celle-ci,
pour commander un fonctionnement, un arrêt et
une direction de l’actionneur ;
une vanne de commutation de régénération
(105) comportant un premier piston (100) prévu
entre une ouverture de retour (A) de l’actionneur
et une ouverture de réservoir (T) pour comman-
der l’huile hydraulique se déplaçant de l’ouver-
ture de retour (A) à l’ouverture de réservoir (T)
et déplacé par l’huile hydraulique refoulée par
la pompe hydraulique (P), un tiroir cylindrique
de commutation (101) commuté par un mouve-
ment du premier piston (100) pour commander
de façon variable un taux d’orifice de l’ouverture
de retour (A) et de l’ouverture de réservoir (T),
un premier organe élastique (102) sollicitant
élastiquement l’état de l’ouverture de réservoir
(A) fermée en pressurisant le tiroir cylindrique
de commutation (101) contre le premier piston
(100) à son état initial, un deuxième orifice
d’amortissement (108) refoulant l’huile hydrau-
lique ayant fui de la pompe hydraulique (P) jus-
qu’à une chambre de piston (107) à travers le
premier piston (100) et le tiroir cylindrique de
commutation (101) ; et un second piston (104)
caractérisé en ce que
le second piston (104) est supporté élastique-
ment sur un côté en regard du tiroir cylindrique
de commutation (101) par un second organe
élastique (103) ; et
un premier orifice d’amortissement (106) étant

9 10 



EP 1 619 396 B1

7

5

10

15

20

25

30

35

40

45

50

55

prévu dans une ouverture qui raccorde la pompe
hydraulique (P) au premier piston (100).

2. Circuit hydraulique pour un équipement lourd selon
la revendication 1, comprenant en outre un troisième
orifice d’amortissement (109) formé dans le tiroir cy-
lindrique de commutation (101) sur un côté en regard
du premier piston (100).

3. Circuit hydraulique pour un équipement lourd selon
la revendication 1, comprenant en outre un quatriè-
me orifice d’amortissement (110) prévu dans une
ligne de pression de signal qui fournit une pression
de signal (Pi) pour déplacer le second piston (104).

4. Circuit hydraulique pour un équipement lourd selon
la revendication 1, comprenant en outre des trous
(112, 113) formés pour communiquer l’un avec
l’autre dans une direction de la longueur et dans une
direction radiale du tiroir cylindrique de commutation
(101) pour éliminer une pression arrière générée
dans une chambre de pression arrière (111) entre
le premier piston (100) et le tiroir cylindrique de com-
mutation (101).

5. Circuit hydraulique pour un équipement lourd selon
la revendication 1, comprenant en outre un manchon
(115) vissé sur un guide (114) dans un corps unique,
le premier piston (100) étant reçu en coulissement
dans le guide (114) et le tiroir cylindrique de com-
mutation (101) étant reçu en coulissement dans le
manchon (115).
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