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Description

[0001] The presentinvention relates to a control valve
according to the preamble of claim 1.

[0002] Vehicles with wagon bridges, e.g. tipping lor-
ries, are commonly used for transport of materials such
as gravel and soil to and from construction locations,
wherein the load is tipped at the desired location by
means of a tipping cylinder arranged on the wagon
bridge. The hydraulic cylinder on such tipping arrange-
ments is usually of a single-acting telescoping type. In
other words, the hydraulic cylinder is of the type that in-
cludes a number of cylinder sections comprised in each
other and mounted between the wagon bridge and vehi-
cle frame, which sections by the action of a pressurized
fluid may be extended in a number of sequential steps.
When the wagon bridge is to be lowered from a tilted and
substantially vertical tipping position to a horizontal po-
sition the telescopic cylinder is retracted under the influ-
ence of the weight of the wagon bridge. The maximum
velocity at which the wagon bridge may be lowered is
limited by the flow through the control valve, wherein the
flow limitation also implies that the vehicle remains sta-
tionary and ineffective while the wagon bridge is lowered
towards a bottom position in which the wagon bridge rests
horizontally and the vehicle is ready to fetch a new load.
This is a disadvantage that of course impairs the degree
of utilization of the capacity and efficiency of the vehicle.
[0003] SE 526222 discloses acontrol valve thatsolves
this problem by allowing the flow to take two paths past
the slide upon emptying of the consumer and lowering
of a load. Hence, the flow through the valve is larger in
the direction in which the hydraulic cylinder is emptied of
its fluid for lowering of the wagon bridge after tipping than
at filling of the hydraulic cylinder for raising of the wagon
bridge. In a known fashion this conventional control valve
includes a valve housing that houses a slidably arranged
slide, openings or ports that are connected to a source
for emitting a pressurized fluid, and to a consumer that
e.g. may be a hydraulic cylinder or a tank for collection
and storage of surplus fluid. The slide has a first and a
second end, respectively, and is displaceable in the valve
housing for controlling of the flow between an inlet port
in connection to the pressure source and an outlet port
that is connected to the consumer, or alternatively, from
the consumer to the tank. In order to achieve an espe-
cially large flow in only one direction, the valve housing
is provided with a bore that makes sure that the flow at
emptying of the hydraulic cylinder may take two paths
over the slide, namely a first flow path over the first end
of the slide, and a second flow path over the second end
of the slide. In other words, at draining of the consumer
to the tank, the flow is led via both these flow paths from
the consumer to the tank.

[0004] Although the above mentioned and formerly
known control valve has proven to be well functioning
and has contributed to a substantially higher degree of
utilization of the capacity of a vehicle, due to shorter
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downtimes during tipping, it has proven desirable to be
able to control the flow velocity of the control valve in a
feasible manner as the hydraulic cylinder is emptied of
its fluid upon lowering of a load. When a wagon bridge
is being emptied of its load it is of course desirable to
have a maximal lowering velocity for the wagon bridge
all the way down to a horizontal position, but in certain
cases it may however be justified to interrupt a com-
menced tipping. Such an example is for instance if the
operator, after a commenced tipping, discovers that
something is wrong and in haze needs to interrupt the
tipping, e.g. by lowering the wagon bridge, before the
load has been tipped off. It is implicit that due to the fact
that the wagon bridge still carries the whole load or at
least a part of the load the lowering velocity will not only
be affected by the own weight of the wagon bridge, but
also of the weight of the load it carries, which implies that
the lowering velocity in certain cases may become un-
controllably high, i.e., so high that there is a risk that the
wagon bridge collides with the vehicle frame, which in
turn constitutes an important safety hazard.

[0005] EP 1 729 014 A2 discloses a control valve for
maneuvering a hydraulic consumer such as a single act-
ing telescopic cylinder, including a valve housing with an
inlet port connected to a pump for delivering of a hydraulic
flow, a motor port to which said consumer is connected,
an outlet port connected to a tank, and a maneuverable
slide provided with port tracks and arranged in the valve
housing with afirstand a second end, respectively, which
slide is adapted to control the hydraulic flow between the
inlet port and the consumer and between the consumer
and the tank, wherein the valve housing includes a first
flow path over the first end of the slide and a second flow
path over the second end of the slide, wherein the return
flow from the consumer to the tank may be led via said
flow paths through the valve housing, wherein the control
valve includes aregulating device connected to the slide,
which device from a position with maximal velocity at
lowering of a load, in which the return flow from the con-
sumer is conveyed via both the first and the second flow
paths over the first end and the second end of the slide,
is arranged to provide a limited lowering velocity through
adjustment of the slide in the axial direction and convey-
ing of the flow over the first flow path only, on the first
end of the slide, wherein the regulating device includes
an actuator unit which is uniformly arranged on the side
of the valve housing towards which the first end of the
slide is faced.

[0006] Additional control valves are disclosed in EP 1
070 854 A2 and WO 2008/ 029443 A1.

[0007] An object of the present invention is to provide
a control valve of the type described above, but with an
improved controlling performance and which control
valve although it allows a very sudden lowering of the
wagon bridge it also allows regulation of the flow velocity
of the control valve during lowering of a load. A further
object of the invention is to provide a control valve that
makes it possible to simultaneously, at an arbitrary mo-
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ment during a commenced tipping operation, take com-
mand of the control valve and limit the flow and thus the
maximal velocity of the lowering velocity of the load. On
modern vehicles, the space for installation of pneumatic
operating devices is very limited. A third object of the
invention is therefore to achieve a control valve that al-
lows electrical remote controlling and that is easily im-
plemented in an operator’s cab and may be controlled
with electrical push buttons from the cab.

[0008] These objects ofthe invention are achieved with
a control valve that involves the features and character-
istics of claim 1. Further advantages of the invention are
apparent from the dependent claims.

[0009] In the following, a control valve according to the
invention is described in detail with reference to the ac-
companying drawings, of which:

Fig. 1 shows a cross section of a known control
valve of a presented type;

Fig. 2a-2d  shows a cross section of a control valve
according to the invention in a number of
different maneuver positions and including
the valve housing shown in Fig. 1, in a view
that is orthogonal to the cross section
shown in Fig. 1;

Fig. 3 schematically shows a control system with
electromagnetic valves for regulating and
controlling an actuator unit arranged on the
control valve; and

Fig. 4 shows alongitudinal section of the actuator
unitinvolved in the device according to the
invention.

[0010] The known control valve 1 of figure 1 for direc-
tional control of the flow of fluid includes a valve housing
2, in which a slide 3 is arranged to slide inside a sleeve
4. The slide 3 is arranged to be slidably and continuously
displaced in the sleeve 4 between a first and a second
end position. The slide 3 has a firstand a second end 3a
and 3b, respectively, wherein means in form of a com-
pression spring 6 is arranged at said firstend and wherein
the second end extends through a sealing 7. As long as
the slide 3 is unaffected by the operator it strives to as-
sume a neutral position under the action of the compres-
sion spring 6. The valve housing 2 is divided into a first
side 8, defined as the part of the valve housing that the
slide’s first end 3a is located in, and a second side 9,
defined as the part of the valve housing that the slide’s
second end 3bis located in. The slide 3 exhibits anumber
of machined port tracks 10 through which fluid may pass.
At displacement of the slide 3 the corresponding ports in
the valve housing 2 are opened or closed, respectively.
The reference numeral 11 denotes a consumer in the
form of a single acting and telescoping hydraulic cylinder
that may communicate with one of said ports.
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[0011] Now, with reference to both Fig. 1 and 2a-2d,
the valve housing 2 is provided with an inlet 12 and an
outlet 13. The inlet 12 is connected to a pump (not
shown), which delivers a hydraulic flow. The outlet 13 is
connected to a tank (not shown). A connection 14 (de-
noted A in Fig. 2a-2d), i.e., a so-called motor port, for
conveying fluid to the consumer 11 is arranged between
the inlet 12 and the outlet 13. The motor port 14 is pro-
vided with a bore in form of an eccentric areal enlarge-
ment 15 in order to increase the available flow area from
the consumer 11 through the valve housing 2 and via the
outlet 13 to the tank. The increase of the flow arises since
the return flow from the consumer 11 may flow via two
paths back to the tank. As is apparent at a closer look on
Fig. 1, the areal enlargement 15 is eccentrically located
in relation to the original connection. Adjacent to the areal
enlargement there is a sealing ring 16 which encloses a
sealing stopper 17. The sealing stopper 17 is a substitute
to apressure relieving valve that conventionally is mount-
ed in connection to the motor port 14. A bored channel
18 in the axial direction of the stopper 17 extends through
the valve housing 2 at a substantially right angle with
respect to the motor port 14 that is located at the first end
of the channel 18. The motor port 14 is connected to the
channel 18 and a port track 20 that is arranged in con-
nection to an end 3b of the slide 3 that is located in the
second side 9 of the valve housing. An enlarged port
track 21 is arranged in connection to the end 3a of the
slide 3 that is located in the first side 8 of the valve hous-
ing, i.e., a port track with an extended measure in the
axial direction of the slide 3, which at the first end position
of the slide 3 according to figure 2a communicates with
the tank via a second channel 22. This enlargement of
the port track opens up for communication with the main
pressure relieving valve 19 from both the pump and the
consumer. When the return flow reaches the eccentric
areal enlargement 15 of the motor port 14, i.e., when the
return flow is conveyed back into the valve housing 2, it
is divided into two substantially equally big flows | and II,
respectively, in accordance with figures 1 and 2a. The
first flow | is conveyed to the enlarged port track 21 in
the first side 5 of the valve housing via the tank channel
22 totheoutlet 13. The second flow Il is conveyed through
the bored channel 18 to the port track 20 of the slide 3
in the second side 6 of the valve housing which is con-
nected to the centre channel 23 and further on to the
tank. In other words, the valve housing 2 includes a first
flow path over the first end 3a of the slide and a second
flow path Il over the second end 3b of the slide, wherein
the return flow from the consumer 11 to the tank is con-
veyed via said flow paths through the valve housing 2.
With this arrangement, the wagon bridge of a vehicle may
be lowered with a substantially higher velocity than at the
use of conventional control valves where the flow may
be conveyed over only one path past the slide 3.

[0012] Now, with reference to Fig. 2a-2d, the control
valve 1 is shown in a position in right angle compared to
the view shown in the cross section of Fig. 1. A device
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for regulation of the slide 3 and generally denoted with
reference numeral is arranged at the control valve 1 and
which jointly with the slide regulates and controls the dis-
placement of the slide in the axial direction. Thanks to
the device according to the invention the flow through
the control valve 1 may be regulated although the present
control valve as such is adapted to very high flow veloc-
ities at lowering of a load.

[0013] Theregulation device 30 arranged at the control
valve 1 includes a first and a second pneumatic actuator
31, 31°, of which the first (the rear actuator) 31 is of a
single acting type while the second (the front actuator)
31’ is of double acting type. Both the rear and the front
actuator 31, 31’ include one rod section 32, 32’ each with
a corresponding piston rod 33, 33’, respectively, which
are both arranged to move forth and backwards in a cyl-
inder section 34, 34’. Each rod section 32, 32’ defines a
first and a second chamber 32:1, 32:2, and 32":1, 32":2
respectively, inside the corresponding cylinder wherein
the rear piston rod 33 extends into a forwardly adjacent
chamber 32’:1. Both of the actuators 31, 31’ are mounted
coaxially in series one after the other such that the actu-
ators together form an actuator unit which is uniformly
arranged on the first side 8 of the valve housing 2, i.e.,
the part of the valve housing where the first end 3a of the
slide 3 is positioned for coaxial interaction with the same.
The piston rod 33, 33’ of each actuator 31, 31’ each has
arear part 36, 36’, respectively, which extends in a fluid
tight manner out through a forwardly adjacent butt end
37, 37’ and are thus arranged that they may be brought
in and out of contact with each other at 38. Namely, the
front end of the rear piston rod 33 may be broughtin and
out of contact with the rear end of the front piston rod 33’.
The piston rod 33 of the rear actuator 31 forms a move-
ment limiting stop at said contact for the rod section 32’
of the front actuators 31°. As is apparent from Fig. 4, the
rear actuator 31 is provided with a stroke limiting organ
39, here represented by a pair of bolts in form of an ad-
justing nutand a check nut by means of which of the axial
position of the rear piston rod 33 in the rod section 32
may be calibrated during adjustment of the control valve
1 to a limited lowering velocity. Such calibration is nor-
mally only performed at rare occasions and in conjunction
with adaptation of the control valve 1 with respect to the
hydraulic units it is arranged to control.

[0014] In the detailed enlargement of Fig. 2a, a con-
necting device 40 is closely shown, which has a shape
that locks the slide 3 at the end of the front piston rod
33’. The connecting device 40 includes a thickened part
42 housed in an undercut track 41, wherein axial power
transmission between the front end of the piston rod 33’
and the first end 3a of the slide 3 is allowed in both the
pulling and the pressing direction. Both of the actuators
31, 31’ are provided with inlets or ports denoted P1, P2
and P3 forletting in an air pressure medium that functions
as a signal feeding for adjustment or positioning of the
respective rod sections 32, 32’ in relation to each other
in the corresponding cylinder 34, 34’
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[0015] From a closer study of Figs. 2a-2d and Fig. 3,
it is apparent that the actuator unit 31, 31’ as a whole
comprises three inlet ports P1, P2, P3, wherein the sig-
nals to said inlet ports are generated by the control circuit
46 shown in Fig. 3. The ports P1, P2, P3 may be put in
and out of connection to the atmosphere or a pressure
medium source, respectively by actuation of valve means
47,48, 49, in form of a corresponding electromagnetically
adjustable two-way valve, arranged via signaling lines
43, 44, 45 to each port. The electromagnetic valves 47,
48, 49 are affected by a voltage of 24 volts and are con-
nected and disconnected by means of switches 50, 51,
52 such as push buttons adapted to be placed on a dis-
tance from the control valve 1 and in communication with
the corresponding actuator unit 30 by means of electrical
lines 60, 61, 62. One of the major advantages of the pos-
sibility of electrical remote controlling of the actuator unit
31, 31’ is that electrical lines are very simple to implement
in e.g. the operator’s cab of a vehicle in comparison to
pneumatic signaling lines. The control valve 1 according
to the invention functions in such a manner that is pos-
sible to obtain a lowering velocity that is adaptable to the
load, through switching of the air pressure to the ports
P1, P2, P3 of the actuator unit 31, 31’ by means of a push
of a button, wherein the actuator unit pulls or pushes the
slide in the desired manner in the valve housing 2.
[0016] Table 1 schematicallyillustrates how the control
circuit 46 of the control valve 1 operates, wherein the
following logical symbols are used; O = Air pressure off,
corresponding to the atmosphere pressure and 1 = Air
pressure activated, e.g. corresponding to an overpres-
sure of about 6 kPa. A and B denotes the motor ports of
the control valve 1, whereas P and T denotes the control
valve’s 1 inlet port for the pressure side and outlet port
to the tank, respectively.

Table 1
Flow Function P3 P2 | P1
P—>A Raising Oor1 1 0
B>T
P—>B Slow Motion 1 0 1
A>T Lowering
P->T Super Rapid 0 0 1
AB-—>T Lowering
P->Y Neutral Oor1 0 0
A/B closed
[0017] The device has the following operational func-

tion:

As illustrated in Fig. 2a, the control valve 1 is adjusted
for maximal lowering velocity denoted "Super Rapid" in
which position the port P1 is fed with a signal "1" at the
same time as the two other ports P2 and P3 receives no
signal "0", i.e., P2 and P3 are set to atmospheric pres-
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sure. Under the influence of the compressed air at port
P1 the rod section 32’ of the front actuators 31’ are forced
to a rear end position in the cylinder and under the influ-
ence of said rod section the rear rod section 32 of the
actuator 31 is forced backwards to its rear end position.
As a consequence, the slide 3 is retracted about 7 mm
into the valve housing 2 with respect to the centre line
53. In this position maximal lowering velocity is achieved
in that the cylinder 11 is drained of its fluid via both the
first flow path over the first end 3a of the slide 3and the
second flow path Il over the second end 3b of the slide
3. Also, see Fig. 1.

[0018] In the position shown in Fig. 2b, the ports P1
and P3 are fed with pressure signals "1" while the port
P2receives no signal"0" and are setto atmospheric pres-
sure. Under the influence of the compressed air to the
ports P1 and P3 the rod section 32’ of the front actuator
31’ is forced backwards at the same time as the rod sec-
tion 32 of the rear actuator 31 is forced forward. As they
are moving towards each other the rear rod section 32
acts, by means of its comparatively larger area, as a stop
for the front rod section 32’ when they reach each other.
As a consequence, the slide is only retracted about 3 mm
into the valve housing 2. Hence, a comparatively slow
lowering velocity is provided, which is denoted "Slow Mo-
tion", in that the cylinder 11 is drained of its fluid in a
limited manner since the flow is only conveyed via the
first flow path | over the first end 3a of the slide 3. It should
be implicit that in this flow reducing position the second
flow path Il, i.e., over the second end 3b of the slide 3,
is closed. See also Fig. 1. As a consequence, the flow
mounts to about 50 % of the flow at the maximal lowering
velocity "Super Rapid".

[0019] Now, with reference to Fig. 2c, the control valve
is adjusted into a neutral position "Neutral", in which po-
sition the port P2 is fed with a signal "1" at the same time
as the two other ports P1 and P3 receives no signal "0",
or alternatively none of the ports P1, P2, P3 receives a
signal "0", wherein each of the ports are set to atmos-
pheric pressure. In the neutral position the slide 3 is bal-
anced on the centre line 53, i.e., 0 mm, under the action
of the actuator unit 31, 31°.

[0020] In Fig. 2d, the device is adjusted to the raising
position "Raise", in which position the port P2 is fed with
a signal "1" at the same time as the two other ports P1
and P3 receives no signal "0". The slide 3 is forced about
7 mm out of the valve housing 2, under the action of the
actuatorunit 31, 31°, wherein pressurized fluid flows from
the inlet 12 to the motor port 14 (denoted A in Fig. 2a-
2d) and from there further on to the consumer 11.
[0021] Theinvention is notlimited to the embodiments
described above and shown on the accompanying draw-
ings. Instead, it may be altered and modified in a number
of manners within the scope of the spirit of the invention
as defined in the following claims.
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Claims

1. Control valve (1) for maneuvering a hydraulic con-
sumer (11) such as a single acting telescopic cylin-
der, including a valve housing (2) with an inlet port
(12) connected to a pump for delivering of a hydraulic
flow, a motor port (14) to which said consumer (11)
is connected, an outlet port (13) connected to a tank,
and a maneuverable slide (3) provided with port
tracks (7, 20, 21) and arranged in the valve housing
with a first and a second end (3a, 3b), respectively,
which slide is adapted to control the hydraulic flow
between the inlet port and the consumer and be-
tween the consumer and the tank, wherein the valve
housing includes a first flow path (I) over the firstend
(3a) of the slide and a second flow path (Il) over the
second end (3b) of the slide, wherein the return flow
from the consumer to the tank may be led via said
flow paths through the valve housing, wherein the
control valve (1) includes a regulating device (30)
connected to the slide (3), which device from a po-
sition with maximal velocity at lowering of a load, in
which the return flow from the consumer (11) is con-
veyed via both the first and the second flow paths (I,
I1) over the first end (3a) and the second end (3b) of
the slide, is arranged to provide a limited lowering
velocity through adjustment of the slide in the axial
direction and conveying of the flow over the first flow
path (1) only, on the first end (3a) of the slide, wherein
the regulating device (30) includes an actuator unit
(31, 31°) which is uniformly arranged on the side of
the valve housing (2) towards which the first end (3a)
of the slide (3) is faced, characterized in that the
actuatorunit (31, 31’) is formed of a firstand a second
pneumatically acting actuator (31, 31’), which are
coaxially arranged one after the other, whereof each
includes arod section (32, 32’) with a corresponding
piston rod (33, 33’) that are both movably arranged
forth and backwards inside a cylinder section (34,
34’) where the first rod section of the actuator (32)
forms a positive stop for the second rod section (32’)
of the actuator.

2. Control valve according to claim 1, wherein the ac-
tuator unit (31, 31°) includes a stroke limiting organ
(39) by means of which the axial position of the first
piston rod (33) in the rod section may be adjusted
upon adjustment to the limited lowering velocity.

3. Control valve according to claims 1 or 2, wherein
eachrod section (32, 32’) defines afirstand a second
chamber (32:1, 32:2; 32’:1, 32’:2), respectively, in
the corresponding cylinder section (34, 34’) and
wherein the rod section (33) of the first actuator (31)
partly extends into the first chamber (32:1) of the
second actuator (31°).

4. Control valve according to any of the preceding
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claims 1-3, including a connecting device (40), which
is formed so as to lock the first end (3a) of the slide
(3) to the actuator unit (31, 31’) and which allows
axial power transmission in both the pulling and
pressing direction between the slide (3) and the ac-
tuator unit (31, 31’).

Control valve according to any of the preceding
claims 1-4, wherein the actuator unit (31, 31’) in-
cludes inlet ports (P1, P2, P3) and wherein the sig-
nals to said inlet ports are generated by a control
circuit (46).

Control valve according to claim 5, wherein the ports
(P1, P2, P3), by means of signal pressure lines (43,
44, 45), may be put in and out of connection to the
atmosphere or a pressure medium source, and to a
valve means (47, 48, 49) arranged at each port, re-
spectively.

Control valve according to claim 6, wherein the valve
means (47, 48, 49) include electromagnetically ad-
justable valves.

Control valve according to claim 7, including switch-
es (50, 51, 52) such as push buttons arranged to be
located on a distance from the control valve (1), and
electrical lines (60, 61, 62) extending between the
push buttons and the electromagnetically adjustable
valves.

Use of the control valve according to any of the pre-
ceding claims 1-8 for maneuvering and control of the
tipping function of a vehicle with a wagon bridge,
such as a lorry or the like.

Patentanspriiche

1.

Steuerventil (1) zur Betatigung eines hydraulischen
Verbrauchers (11), wie z.B. eines einzeln wirkenden
Teleskopzylinders, mit einem Ventilgehause (2) mit
einem Einlassanschluss (12), der mit einer Pumpe
zur Abgabe eines Hydraulikflusses verbunden ist,
einem Motoranschluss (14) mit dem der Verbrau-
cher (11) verbunden ist, einem Auslassanschluss
(13), der mit einem Tank verbunden ist, und einen
verfahrbaren Schieber (3), der mit Anschlusssti-
cken (7, 20, 21) versehen und in dem Ventilgehause
mit einem ersten bzw. einem zweiten Ende (3a, 3b)
angeordnet ist, wobei der Schieber so ausgebildet
ist, dass er den Hydraulikfluss zwischen dem Ein-
lassanschluss und dem Verbraucher und zwischen
dem Verbraucher und dem Tank steuert, wobei das
Ventilgehause einen ersten Stromungsweg (1) Gber
das erste Ende (3a) des Schiebers und einen zwei-
ten Stromungsweg (ll) Uber das zweite Ende (3b)
des Schiebers einschliel3t, wobei der Rickstrom
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vom Verbraucher zum Tank uUber die genannten
Stromungswege durch das Ventilgehduse gefiihrt
werden kann, wobei das Steuerventil (1) eine mit
dem Schieber (3) verbundene Regelvorrichtung (30)
enthalt, wobei die Vorrichtung aus einer Position mit
maximaler Geschwindigkeit beim Absenken einer
Last, in der der Rickstrom vom Verbraucher (11)
sowohl uber den ersten als auch Uber den zweiten
Stromungsweg (1, Il) Uber das erste Ende (3a) und
das zweite Ende (3b) des Schiebers geleitet wird,
angeordnet ist, um eine begrenzte Absenkge-
schwindigkeit durch Ausrichtung des Schiebers in
der axialen Richtung und Férdern des Flusses nur
Uber den ersten Stromungsweg (I) am ersten Ende
(3a) des Schiebers bereitzustellen, wobei die Rege-
leinrichtung (30) eine Betatigungseinheit (31, 31°)
aufweist, die einheitlich auf der Seite des Ventilge-
hauses (2) angeordnet ist, der das erste Ende (3a)
des Schiebers (3) zugewandt ist, dadurch gekenn-
zeichnet, dass die Betatigungseinheit (31, 31’) aus
einem ersten und einem zweiten pneumatisch wir-
kenden Aktuator (31, 31’) gebildetist, die koaxial hin-
tereinander angeordnet sind, von denen jeder einen
Stangenabschnitt (32, 32’) mit einerentsprechenden
Kolbenstange (33, 33’) aufweist, die beide innerhalb
eines Zylinderabschnitts (34, 34’) vorwarts und riick-
warts beweglich angeordnet sind, wobei der erste
Stangenabschnitt des Aktuators (32) einen positiven
Anschlag fir den zweiten Stangenabschnitt (32’) des
Aktuators bildet.

Steuerventil nach Anspruch 1, wobei die Betati-
gungseinheit (31, 31’) ein hubbegrenzendes Organ
(39) aufweist, durch das die axiale Position der ers-
ten Kolbenstange (33) im Stangenabschnitt bei Ein-
stellung auf die begrenzte Absenkgeschwindigkeit
eingestellt kann werden.

Steuerventil nach Anspruch 1 oder 2, wobei jeder
Stangenabschnitt (32, 32’) eine erste bzw. eine zwei-
te Kammer (32:1, 32:2; 32":1, 32":2) in dem entspre-
chenden Zylinderabschnitt (34, 34’) definiert und wo-
bei der Stangenabschnitt (33) des ersten Aktuators
(31) sich teilweise in die erste Kammer (32:1) des
zweiten Aktuators (31°) erstreckt.

Steuerventil nach einem der vorstehenden Anspri-
che 1-3, mit einer Verbindungsvorrichtung (40), die
so ausgebildet ist, dass sie das erste Ende (3a) des
Schiebers (3) mit der Betatigungseinheit (31, 31°)
fest verbindet und die axiale Kraftiibertragung so-
wohlin Zug- als auch in Druckrichtung zwischendem
Schieber (3) und der Betatigungseinheit (31, 31’) er-
laubt.

Steuerventil nach einem der vorstehenden Anspri-
che 1-4, wobei die Betatigungseinheit (31, 31’) Ein-
lassoffnungen (P1, P2, P3) aufweist und wobei die
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Signale zu den besagten Einlass6ffnungen durch ei-
ne Steuerschaltung (46) erzeugt werden.

6. Steuerventilnach Anspruch 5, bei demdie Anschlis-
se (P1, P2, P3) mittels Signaldruckleitungen (43, 44,
45) mit der Umgebung oder einer Druckmittelquelle
in und aulRer Verbindung gebracht werden kénnen
und mit einem an jedem Anschluss angeordneten
Ventilmittel (47, 48, 49) in Verbindung sind.

7. Steuerventilnach Anspruch 6, wobeidas Ventilmittel
(47, 48, 49) elektromagnetisch verstellbare Ventile
umfasst.

8. Steuerventil nach Anspruch 7, umfassend Schalter
(50, 51, 52), wie zum Beispiel Druckknépfe, die so
angeordnet sind, dass sie sich in einem Abstand von
dem Steuerventil (1) befinden, und elektrische Lei-
tungen (60, 61, 62), die sich zwischen den Druck-
knépfen und den elektromagnetisch betatigbaren
Ventilen erstrecken.

9. Verwendung des Steuerventils nach einem der vor-
stehenden Anspriiche 1-8 zum Mandvrieren und
Steuern der Kippfunktion eines Fahrzeugs mit einer
Wagenbriicke, wie zum Beispiel eines Lastkraftwa-
gens oder dergleichen.

Revendications

1. Vanne (1) de réglage pour manceuvrer un consom-
mateur (11) hydraulique, tel qu'un vérin télescopique
a simple effet, comprenant un corps (2) de vanne
ayant un orifice (12) d’entrée relié a une pompe de
refoulement d’un courant hydraulique, un orifice (14)
de moteur, auquel le consommateur (11) est relié,
un orifice (13) de sortie relié¢ a un réservoir et un
coulisseau (3) manceuvrable, pourvu de pistes (7,
20, 21) d’orifice et disposé dans le corps de la vanne,
enayantune premiére etune seconde extrémité (3a,
3b) respectivement, lequel coulisseau est congu
pour régler le courant hydraulique entre I'orifice d’en-
trée et le consommateur et entre le consommateur
et le réservair, le corps de la vanne ayant un premier
trajet (1) de courant par la premiéere extrémité (3a)
du coulisseau et un second trajet (ll) de courant par
la seconde extrémité (3b) du coulisseau, dans la-
quelle le courant de retour du consommateur au ré-
servoir peut étre conduit par lI'intermédiaire de ces
trajets de courant dans le corps de la vanne, dans
laquelle la vanne (1) de réglage comprend un dis-
positif (30) de régulation relié au coulisseau (3), le-
quel dispositif, a partir d’'une position a vitesse maxi-
mum a I'abaissement d’une charge, dans laquelle le
courant de retour a partir du consommateur (11) est
conduit par l'intermédiaire a la fois du premier et du
second trajet (1, Il) de courant par la premiére extré-
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mité (3a) et la seconde extrémité (3b) du coulisseau,
est disposé pour donner une vitesse d’abaissement
limitée par réglage du coulisseau dans la direction
axiale et transport du courant par le premier trajet (1)
de courant seulement par la premiere extrémité (3a)
du coulisseau, le dispositif (30) de régulation ayant
une unité (31, 31°) d’actionneur, qui est disposée uni-
formément du cété du corps (2) de la vanne vers
lequel fait face la premiére extrémité (3a) du coulis-
seau (3),

caractérisée en ce que l'unité (31, 31’) d’actionneur
est formée d’'un premier et d’'un second actionneurs
(3, 31’) agissant pneumatiquement, qui sont dispo-
sés coaxialement 'un apres I'autre, chacun compre-
nant une partie (32, 32’) de tige, ayant une tige (33,
33’) correspondante de piston, qui sont toutes deux
disposées de maniere mobile en va et vient a I'inté-
rieur d’'une partie (34, 34’) de cylindre, la premiére
partie de tige de I'actionneur (32) formant une butée
positive pour la deuxiéme partie (32’) de tige de I'ac-
tionneur.

Vanne de réglage suivant la revendication 1, dans
laquelle I'unité (31, 31’) d’actionneur comprend un
organe (39) de limitation de course, au moyen du-
quel la position axiale de la premiére tige (33) de
piston dans la partie de piston peut étre réglée aprés
ajustement a la vitesse d’abaissement limitée.

Vanne de réglage suivant la revendication 1 ou 2,
dans laquelle chaque partie (32, 32’) de tige définie
une premiéere et une seconde chambre (32:1, 32:2,
3211, 32’:2), respectivement, dans la partie (34, 34’)
de cylindre correspondante et dans laquelle la partie
(33) de tige du premier actionneur (31) s’étend en
partie dans la premiére chambre (32":1) du second
actionneur (31).

Vanne de réglage suivant 'une quelconque des re-
vendications 1 a 3, comprenant un dispositif (40) de
liaison, qui est formé pour verrouiller la premiére ex-
trémité (3a) du coulisseau (3) a l'unité (31, 31’) d’ac-
tionneur et qui permet une transmission axiale de
puissance a la fois dans le sens de traction et de
compression entre le coulisseau (3) et l'unité (31,
31’) d’actionneur.

Vanne de réglage suivant 'une quelconque des re-
vendications précédentes, dans laquelle I'unité (31,
31") d’actionneur comprend des orifices (P1, P2, P3)
d’entrée et dans laquelle les signaux envoyés aux
orifices d’entrée sont produits par un circuit (46) de
commande.

Vanne de réglage suivant la revendication 5, dans
laquelle les orifices (P1, P2, P3) peuvent, au moyen
de lignes (43, 44, 45) de pression de signal, étre mis
en communication avec I'atmosphére et hors de
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communication avec I'atmosphére ou avec une
source de fluide sous pression, et avec des moyens
(47,48, 49) de vanne disposés a chaque orifice, res-
pectivement.

Vanne de réglage suivant la revendication 6, dans
laquelle les moyens (47, 48, 49) de vanne compren-
nent des électrovannes réglables.

Vanne de réglage suivant la revendication 7, com-
prenant des interrupteurs (50, 5, 52), tels que des
boutons poussoirs disposés de maniéere a étre pla-
cés a distance de la vanne (1) de réglage et des
lignes (60, 61, 62) électriques s’étendant entre les
boutons poussoirs et les électrovannes réglables.

Utilisation de la vanne de réglage suivant 'une quel-
conque des revendications 1 a 8 précédentes, pour
manceuvrer etrégler la fonction de basculementd’un
véhicule ayant un pont de wagon, tel qu’'un camion
ou analogue.
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