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(57) This hydraulic actuator has a dnive volume (11) pressurized by extreme-pressure oil. The o1l pressure 1s converted
into a valve movement by a drive piston (10). A spring element acts upon the drive piston (10) 1n a manner opposing
the o1l pressure. The actuator 1s to be constructed such that extreme-pressure o1l escaping from the drive volume (11)
cannot cause any consequential damage. This 1s achieved 1n that the drive volume (11) 1s completely surrounded by a
safety volume (3, 7) filled with low-pressure oil.
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ABSTRACT OF THE DISCLOSURE

Hydraulic actuator

This hydraulic actuator has a drive volume (11)
pressurized by extreme-pressure oil. The oil pressure is
converted into a valve movement by a drive piston (10).

A spring element acts upon the drive piston (10) in a
nanner opposing the oil pressure.

The actuator is to be constructed such that
extreme-pressure oil escaping from the drive volume (11)
cannot cause any consequential damage. This is achieved

in that the drive volume (11) is completely surrounded by
a safety volume (3, 7) filled with low-pressure oil.

(single figure)
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TITLE OF THE INVENTION

Hydraulic actuator

BACKGROUND OF THE INVENTION

Field of the Invention

The invention proceeds from a hydraulic actuator
for actuating a valve. The actuator has a drive wvolume
that is pressurized by extreme-pressure o0il and is
bounded by a drive piston. A spring element acts upon

the drive piston in a manner opposing the extreme-
pressure oil.

Discussion of Backqground
Hydraulic actuators for actuating valves in power

stations are known such as are actuated by extreme-
pressure oil and which are moved back once again into the
initial position by an in-built spring element when the
pressure of the extreme-pressure oil decreases or when
the extreme-pressure oil is pumped off. As a rule ; in
this regard the drive volume and the spring element are
arranged behind one another in the actuator on a common
axis. This model requires a relatively large amount of
space in the axial direction. In addition, the drive
volume adjoins the ambient air at least on one side, so
that in the event of seal damage extreme-pressure oil can
escape from the drive volume and endanger the environ-
ment. Thus, for example, fires can be started by
extreme-pressure oil spraying onto hot parts.

SUMMARY OF THE INVENTION

Accordingly, one object of this invention is to

- provide a novel remedy here. As specified in the claims,

the invention achieves the object of providing a hyd-
raulic actuator in which extreme-pressure oil escaping
from the drive volume cannot cause consequential damage.

The advantages achieved by the invention are
essentially to be seen in that the hydraulic actuator can
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be operated more safely. Additional shields, which can
provide protection against extreme-pressure oil that may
estape are not required here. The hydraulic actuator can
be built.in.alcamparatively'compact fashion, and this has
a positive effect on its economic operation.

The further embodiments of the invention are the
subject of the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and
many of the attendant advantages thereof will be readily
obtained as the same becomes better understood by
reference to the following detailed description when
considered in connection with the accompanying drawing,
wherein the single figure shows a part section through
an embodiment of a hydraulic actuator according to the
invention. The representation is highly simplified.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawing, the figure repre-
sents a sketch of the principle of a hydraulic actuator
according to the invention. Its necessarily existent
fastening elements are not represented, nor likewise are
the hydraulic feed lines or any electrohydraulic actuat-
ing elements for the actuator, such as, for example,
proportional valves. Furthermore, the 1lift monitoring of
the actuator, which is normally present, is likewise not
'represented. A casing 1 seals the hydraulic actuator
from the outside. This casing 1 is constructed in an
essentially cylindrical fashion to extend along a longi-
tudinal axis 2, and has an interior 3 filled with a low-
pres'sure‘ oil. On its right-hand side, the casing 1 is
penetrated by a valve stem 4. A seal 5 seals the
interior 3 off from the environment. A central bore 6,
through which the low-pressure o0il 1is admitted and

discharged, leads into the casing 1 on the left-hand

side. The bore 6 leads into an intermediate volume 7

which is connected to the interior 3 through an opening
8. '



10

15

20

25

30

35

2021443

The bore 6 has a wall 9, whose side facing the
interior 3 serves as a guide for a drive piston 10 and,
at the same time, as a wall of a drive volume 11. A
shoulder 13 mounted on the wall 9 and provided with a
seal 12 seals the drive volume 11 off from the inter-
mediate volume 7 and, at the same time, guides the drive
piston 10. The drive piston 10 is provided with a seal,
which seals the drive volume 11 off from the interior 2
(sic). The drive piston 10 is connected via a spring
plate 15 to the valve stem 4; the separation sites of
this subassembly are not represented. The spring plate
15 extends into the interior 3. It has a receptor 4 for

a spiral spring 16, of which the other end is supported
against the left-hand side of the casing 1. The spiral

spring 16 tends to press the spring plate 15 to the right'
in the direction of an arrow 17. The drive volume 11 is
situated in the region inside the spiral spring 16; the
longitudinal axis 2 represents the central axis for both
elements. The drive volume is pressurized by extreme-
pressure oil via at least one (not represented) duct let
into the wall 9.

The figure may be considered in more detail for
the purpose of explaining the mode of operation. 1In the
state of rest, when no significant pressure pressurizes
the drive volume 11, the spiral spring 16 pushes the
valve stem 4 to the right in the direction of the arrow
17. The valve pressurized via this valve stem 4 is then
closed. This position can also be designated as fail-
safe position. If the drive volume 11 is pressurized by
extreme-pressure oil, the drive piston 10 moves to the

left in common with the valve stem 4, and the valve is

opened. The extreme-pressure oil has a pressure in the
region of 100 to 200 bar. The lift of the actuator is
regulated by the amount of the extreme-pressure oil
admitted. The seals 12 and 14, which seal off the drive
volume 11 from the neighboring volumes, which are filled
with low-pressure oil and serve as safety volume, to be
precise from the intermediate volume 7 and the interior
3, are highly pressurized, so that a failure of these
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seals 12 and 14 can never be entirely ruled out.

However, here such a failure does not cause any
consequential damage, since the extreme-pressure oil
escaping from the drive volume 11 is captured in the
safety volume. The pressure of the low-pressure oil in
the safety volume, which is normally 5 bar, for example,
is raised to a maximum of 7 to 8 bar by the added
extreme-pressure oil. The dimensions of the sealing
gaps, through which the extreme-pressure oil escapes in
the event of failure, limit this oil flow, so that too
high a pressure cannot occur in the safety volume. 1In
addition, the safety volume is constructed larger than
the drive volume 11, so that here, too, a certain redun-
dant safety is built in. The safety volume is construc-
ted approximately ten to fifty times larger than the
drive volume 11, so that pressure surges caused by
escaping extreme-pressure oil are very reliably flattened
to safe values. Extreme-pressure oil flowing afterwards
is likewise unable to cause any impermissible pressure
rise in the safety volume, since the lines for the low-
pressure oil that are connected to the bore 6 have a
cross-section large enough to be able to discharge
possible pressure rises.

- The concentric arrangement of the drive volume 11
inside the spiral spring 16 renders possible a close-knit
and compact design of the actuator. The existing safety
volume can advantageously also be used simultaneously as
a space for the spiral spring 16. Depending upon what is
required, it is also possible for disk springs that are
lamihated as a bank to be used instead of the spiral

spring 16. Moreover, a combination of disk springs with

spiral springs is also possible, sc that the spring
characterxistic can be matched to the operational require-
ments of the actuator.

' With this actuator, it is not possible for
extreme-pressure oil to gain access to the ambient
atmosphere if a seal defect should occur. In this way,
cbnsequential damage such as fires, injuries and pollu-
tion of the installation are avoided. The operational
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safety of such an actuator is substantially increased.
Moreover, it is ©possible for the actuator to be
advantageously built in a compact fashion, and this

enhances its economic operation.

Obviously, numerous modifications and variations
of the present invention are possible in light of the
above teachings. It is therefore to be understood that
within the scope of the appended claims, the invention

may be practiced otherwise than as specifically described
herein.
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as
follows: -

1. A  hydraulic actuat:,or for actuating a valve,
comprising a drive volume (11) pressurized by extreme-
pressure oil and bounded by a drive piston. (10), and
comprising a spring element acting upon the drive piston
(10) in a manner opposing the extreme-pressure oil,
wherein the drive volume (11) is completely surrounded by
a safety volume filled with low-pressure oil.

2. The hydraulic actuator as claimed in claim 1,
wherein the drive volume (11) and the spring element are
arranged concentrically, the spring element concentrical-
ly surrounding the drive volume (11).

3. The hydraulic actuator as claimed in at least one
of the preceding claims, wherein a disk épring bank or a
spiral spring (16) or a combination of the two types of
spring mentioned is provided as the spring element.

4. The hydraulic actuator as claimed in one of the
preceding claims, wherein the safety volume is con-
structed larger than the drive volume (11).

5. The hydraulic actuator as claimed in claim 4,

wherein the safety volume is constructed ten to fifty
times larger than the drive volume (11)..

¢ L
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