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Actuator

The invention relates to an actuator according to the preamble of patent claim 1.

A preferred, though not restricting, field of application of such actuators is e.g.
disk valves or ball cocks in the beverage bottling industry. In such disk valves or
ball cocks, in at least one end position or in movements of the closing element
into or out of the end position, a very high or the maximum switching torque must
be often generated by the actuator, which can be subjected to pressure means,

e.g. compressed air, on one side against a spring force, or on both sides.

In the generic actuator known from EP 1 222 403 A, both guide rods are loaded
by the piston simultaneously and in the same manner to transmit the reaction
torque from the switching torque into the housing, independent of the respective
direction of the reaction torque depending on the respective direction of the
stroke of the piston. Both equally long guide rods are anchored, e.g. welded, in
the same cover. During the reciprocating motion of the piston, the free effective
bending lengths of the guide rods change inversely to the guide lengths. The free
effective bending length is the significant parameter for the bending loads or
bending stresses to which the guide rod is subjected mainly in the region of the
anchorage in the cover, but also in the region where it penetrates into the guide.
Independent of the value of the reaction torque, the bending loads at each guide
rod are highest when the free effective bending length is longest. As, depending
on the construction and function of the valve controlled by the actuator, one
cannot exclude that the reaction torque at the piston is highest when the free
effective bending lengths at both guide rods are longest, the risk of wear in the
region of the anchorages and also in the mouth regions of the guides and there
at the guide rods is high. To allow for this situation, the guide rods are
furthermore made of an extremely tough and expensive material in the known
actuator. In addition, the piston skirt is reinforced by a metallic outer supporting
tube, whereby the number of parts of the actuator is inappropriately increased.
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As furthermore the cover in which the two guide rods are anchored is not made
of the same expensive material as the guide rods themselves for financial
reasons, welding of two different materials is problematic, possibly such that no
automated welding procedure can be carried out. Nevertheless, the risk of a
rupture in the respective welding point remains acute, and this simultaneously in
both guide rods as both guide rods are anchored in the same cover and are
simultaneously subjected to the highest bending forces when their free effective
bending lengths increase together during the operation of the actuator. The
guide rods must also be frequently readjusted after welding so that they properly

run in the guides.

In the actuator known from EP 1 613 848 B1 (DE 60 2004 001 988 T2), four
guide rods are anchored in the housing. One pair of guide rods is anchored in
one cover with one end, the other pair is anchored in the other cover with one
end, where the free ends of the guide rods do not overlap in the direction of the
stroke of the piston. Plastic slide bushes are arranged in the mouths of the
guides. Depending on the direction of the reaction torque which depends on the
direction of the stroke of the piston, only one pair transmits the reaction torque in
the fore stroke, while the other pair transmits the opposite reaction torque in the
back stroke of the piston into the housing. While the two guide rods of the one
pair take up the reaction torque together, their free effective bending lengths and
inversely the guide lengths change in the same manner over the stroke motion,
i.e. the sum of the free effective bending lengths and the sum of the two guide
lengths of these guide rods transmitting the reaction torque vary depending on
the stroke of the piston. Thus, the bending loads of the guide rods are highest
when their free effective bending lengths are also highest. This requires a very
stable design of the anchorages of the guide rods. The four guide rods which
radially have the same distances from the piston axis, which are situated
diametrically opposed to each other in pairs each, where one guide rod of one
pair each is placed relatively close adjacent to a guide rod of the other pair in the

circumferential direction, furthermore inappropriately restrict the radian measure
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in the piston skirt usable for the guiding grooves. The actuator consists of many
parts, mainly due to the four guide rods, and requires time and cost consuming
manufacture.

Further prior art is contained in US 6 793 194 B1, EP 1 222 403 A2.

The object underlying the invention is to provide an actuator of the type
mentioned in the beginning which is very fail-safe, structurally simple and

nevertheless inexpensive.

This object is achieved with the features of patent claim 1.

As the end of the one guide rod is anchored in one cover and the end of the
other guide rod is anchored in the other cover of the housing, the free effective
bending length of a guide rod is a minimum in each end position of the piston, so
that the bending loads and bending stresses of this guide rod are also minimal,
while its guide length simultaneously is a maximum, so that the specific surface
pressure between the guide and the guide rod remains low, even if the reaction
moment to be transmitted then is a maximum. The guide rod whose free
effective bending length is a minimum thus relieves the other guide rod of the
load, whose free effective bending length then is a maximum. This altogether
reduces the bending loads and bending stresses for the two guide rods, and this
in the anchoring regions as well as in the mouths of the guides. This is
accompanied by a reduction in wear of the guide rods in the guides. Though in
the stroke motion of the piston from the respective end position, the free effective
bending length of the guide rod whose free effective bending length initially was
a minimum increases, the free effective bending length of the other guide rod is
at the same time reduced, so that the reaction torque is transmitted without
problems over the stroke distance of the piston while the bending stresses are
reduced for both guide rods. The anchoring regions, e.g. welding regions, are
less loaded, reducing the risk of damages and simultaneously sensibly
increasing operational and process reliability, respectively. Due to the lower
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bending loads of the guide rods, the latter can be made of an inexpensive
material, optionally of the same material as the covers. This facilitates
anchorage, for example by welding. The actuator only consists of a small
number of parts and can be inexpensively manufactured, as the manufacture of
the anchorage region, for example, can be automated and the guide rods
possibly do not require any readjustment. As in both stroke end positions of the
piston, the respective reaction torque is particularly stably introduced into the
housing, the values and characteristics of the torques which then must be
transmitted from the actuator to the function element, e.g. the closing element of
a disk valve, can be very precisely predetermined and adjusted to the switching
behavior of the disk valve, for example such that the preferably plateau-like

maxima of these torques are at the stroke end positions of the piston.

In one advantageous embodiment, the free ends of the two guide rods overlap in
the direction of stroke. Overlapping can preferably correspond approximately to
one third of the piston's outer diameter or a multiple of the thickness of the guide
rods. Thereby, the guide length of the guide rod whose free effective bending

length is a maximum is also relatively long and thus capable of bearing.

It is advantageous for the maximal free effective bending length of the one guide
rod in a respective piston end position in the housing to correspond to between
approximately half to two thirds of the piston's outer diameter and/or
approximately twice the overlap of the free ends of the two guide rods. This
relatively short free effective bending length reduces the bending loads of this
guide rod to a moderate degree, which is anyway supported by the other guide
rod which can then very stably accept loads with a minimum free effective

bending length.

What is particularly important is that the sum of the guide lengths and the sum of
the free effective bending lengths of both guide rods in or outside the guides is
constant across the complete piston stroke, independent of the direction of the
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reaction torque at the piston or the direction of the stroke of the piston. This is
particularly important in view of wear in the guides or at the guide rods,

respectively, which is as uniform as possible and not concentrated locally.

In one appropriate embodiment, the guide rods are placed axially symmetrically
and diametrically opposed with respect to the piston axis. In this manner, the

reaction torque is symmetrically absorbed and transmitted into the housing.

It is furthermore advantageous for the piston to comprise a piston plate and a
piston skirt containing the guiding grooves and the guides, where one guide has
its open mouth in the piston plate and its blind end in the piston skirt, while the
other guide has its open mouth in the piston skirt and its blind end in the piston
plate. Although the two guide rods submerge into the piston from different sides,
the design of the guides ensures that pressure cannot get from one side of the
piston to the other side via the guides or guiding grooves, respectively.
Moreover, a largely symmetric piston design with sufficient substance around

those regions where forces are transmitted results from this.

In one advantageous embodiment, pressure means can act on the piston against
a readjusting spring via one pressure means supply, and/or they can act from
both sides via opposite pressure means supplies. In the one variant, the piston
motion is performed in one stroke direction by the pressure pulse from the
pressure means supply, and in the opposite direction by the readjusting spring,
optionally depending either on total pressure relief in the pressure means supply,
or a controlled pressure relief. Here, the actuator can be employed such that e.qg.
an actuated disk valve is opened by application of compressed air to the piston
and closed by the readjusting spring (normally closed = NC), or vice versa
(normally open = NO). In the other case, the piston is actuated in each direction

of stroke by a pressure pulse of a pressure means. e.g. compressed air.

Depending on the opening degree, e.g. of a disk valve, the torque to be
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transmitted depends on the angular position with respect to a zero position.
Here, the torque is normally lowest within for example a 90° rotary adjustment
between about 22° and 68°. For this, the slope of each guiding groove is
normally selected in both starting regions to be steeper than in an intermediate
region of the guiding groove, but to be equal. Practice shows, however, that for
example, while compressed air acts on the piston against a readjusting spring,
and the piston is returned with the readjusting spring, the torques from the
displacement of the transverse axis are different in both starting regions of the
guiding grooves. To avoid this, the slopes of the guiding grooves in the starting
regions are appropriately selected to be steeper than in the intermediate region
and to be different, so that the torque generated during spring readjustment and
the torque generated during the action of compressed air at least largely have
the same value. In this manner, overloads in the guiding grooves, the bearing of
the function element and the actuator shaft and the connections of the function
element in the valve can be advantageously avoided. Moreover, the same
switching values or switching behaviors, respectively, always appear in different
working modes, e.g. of the on-off valve actuated by the actuator, e.g. if the disk
valve is designed to be opened by air but closed by a spring, or closed by air, but

opened by the spring by the actuator.

In one advantageous embodiment, the angles of slope in the starting regions
differ by about 2% to 10%, preferably about 5%, and the angle of slope in the
intermediate section is about 60% of the angles of slope in the starting regions.
Preferably, the steepest angle of slope is about 66°, the angle of slope in the
intermediate region about 38.9°, and the less steep angle of slope about 63°.
With this difference of the angles of slope in the two starting regions, at least to a
major extent, the same torques can be generated with the action of compressed

air and spring readjustment.

Here, the largest angle of slope can be provided in a starting region where in the
stroke end position of the piston and at the lowest force of the readjusting spring,



10

15

20

25

30

DKJ/EP 2366908 T3

the transverse axis engages in the guiding grooves.

As the forces occurring during power transmission in the piston are also
distributed over a large area and are only moderate, in an advantageous
embodiment, the piston can be made of inexpensive high-density polyamide that
can be easily processed. The polyamide does not require any fiber
reinforcement, which, however, should not exclude to e.g. provide glass-fiber

reinforcement in the piston.

Advantageously, each cover has one single mounting for a guide rod end. The
guide rod is anchored with its end in the mounting by welding, screwing,
shrinking, gluing or calking. Anchorage can be produced in an automated
operating sequence, and thereby with high precision, so that readjustment of the
anchored guide rods becomes dispensable.

Particularly advantageously, inexpensively and optimally in view of the quality of
the anchorage, the guide rod is anchored with its end in the mounting of the
cover by friction welding, preferably automated friction welding. The friction
welding operation results in a nearly monolithic anchorage and permits to
implement exact positioning and alignment of the guide rod in the cover during

friction welding, so that readjustment of the guide rod can be eliminated.

Thanks to the bending loads or bending stresses of the guide rods reduced as a
consequence of the construction, these can be made of an inexpensive material,

e.g. of a steel of specification 1.4301 or an at least essentially similar material.

With respect to easy manufacturability, it can be advantageous to use as guide
rods circular cylindrical solid material rods, and to design the guides as blind
holes in the piston. This should, however, not exclude to use also hollow profiles
or tubes as guide rods, and to place the latter onto pins provided at the covers
and anchor them e.g. by friction welding.
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One embodiment of the subject matter of the invention will be illustrated with

reference to the drawings. In the drawings:

Fig. 1 shows an axial section of an actuator in an end position,

Fig. 2 shows a developed view of the outer diameter of a piston of the actuator

with a characteristic progression of a guiding groove, and

Fig. 3 shows a diagram of the progression of the torque generated by the

actuator over a switching angle only by way of example selected to be 90°.

The actuator A is used, for example, for adjusting a rotary function element G by
rotation, for example a closing element of a disk valve V or a ball valve, for
example in the beverage bottling industry, where the function element G requires
a certain torque and progression of the torque for rotary adjustment within a
certain angle of rotation (e.g. 90°) which the actuator A produces and applies.
The required switching torque can be a maximum for example during the
movement of the function element G into or out of an end position. In the
embodiment in Fig. 1, the actuator is operated by a pressure means, for example
by means of compressed air, and this in a direction of stroke against a
readjusting spring, however, it could also be subjected to the pressure means
from both sides, or be driven by another drive element that produces a linear
motion, and generates the rotary motion for the function element G from the
linear drive motion. During the actuation of the actuator A in a direction of stroke
by compressed air against the readjusting spring and in the other direction by the
readjusting spring, the switched valve, e.g. a disk valve, can be designed to be
either closed by compressed air and opened by a spring, or closed by the spring
and opened by compressed air (NC = normally closed, or NO = normally open).

The actuator A comprises a housing 1 which is in the shown embodiment for
example circular cylindrical and which comprises a cylindrical sleeve 5, e.g. of
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metal, and upper and lower covers 3, 4, closing the sleeve 5, e.g. of a metal
such as steel. The two covers 3, 4 are inserted in the sleeve 5 and fixed, for

example by laser welding.

A piston 2 can be reciprocated linearly in the housing 1, in the shown
embodiment adjustable in a direction of stroke against the force of a readjusting
spring 17, for example by the action of compressed air via a pressure means
supply 11 in the cover 3, the readjusting spring 17 being disposed between the
piston 2 and the other cover 4, in the opposite direction of stroke readjustable by
the readjusting spring 17 as soon as the action of compressed air is stopped or

reduced.

The piston 2 can consist of metal or metal and plastics, or only of plastics, and it
is appropriately made of a high-density polyamide and without fiber
reinforcement. The piston 2 comprises a piston plate 10 and a piston skirt 9
integrally formed with it which surrounds an inner hollow space 12 into which the
upper end of an actuator shaft 25 submerges which is rotatably mounted in the
cover 4, for example by means of a bearing 22, and optionally seals. In the
piston skirt 9, two e.g. convolution-like guiding grooves 13 are formed which are
diametrically opposed with respect to the piston axis and rotate in opposite
directions, and into which the ends of a transverse axis 8 fixed in the actuator
shaft 25 engage. The guiding grooves 13 can extend in the circumferential
direction over a radian measure e.g. of 90° or more or less. Its slope can be
uniform or variable. Its axial length is for example longer than the total stroke of

the piston 2 in the housing 1.

Via the engagement of the transverse axis 8 into the guiding grooves 13, the
piston 2 converts its linear stroke motion into a rotary motion of the actuator shaft
25, where a constant or varying torque is generated by the actuator shaft 25 over
the angle of rotation, provided that the piston 2 is prevented from performing a
relative rotation about the piston axis during its stroke motions.
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For the latter purpose, two guide rods 6a, 6b are installed in the actuator A which
movably engage in guides 18a, 18b of the piston 2. The guide rods 6a, 6b, €.g.
solid material rods having a circular cylindrical cross-section, e.g. of a steel of
specification 1.4301 or an equivalent material, are parallel to each other and, just
as the guides 18a, 18b, parallel to the axis of the piston 2 and to its direction of
stroke. The guide rods 6a, 6b are placed e.g. with respect to the piston axis

symmetrically and diametrically opposed and each anchored at one end.

The one guide rod 6a is anchored with its upper end for example in a deepened
mounting 14 in the upper cover 3 and freely projects with its other end. In
contrast, the other guide rod 6b is anchored with one end for example in a
mounting 15 of the lower cover 4 and projects with its free end opposite to the
one guide rod 6a. The free ends of both guide rods 6a, 6b overlap in a central
region of the actuator A, for example with an overlap that can be somewhat
shorter than a guide length xb with which the free end of the guide rod 6b is
guided in the guide 18b in the shown upper end position of the piston 2. In the
same operating position, however, the guide length xa of the one guide rod 6ain

the guide 18a is essentially as long as the projection length of the guide rod 6a.

The two guides 18a, 18b are, for example, blind holes having the same shape,
where the guide 18a has its mouth 20 in the upper side of the piston plate 10 and
a blind end 19 at the lower end of the piston skirt 9. In contrast, the guide 18b
has its open mouth 20 at the bottom side of the piston skirt 9 and its blind end 19
adjacent to the upper side of the piston plate 10 such that no pressure-
transmitting communication can take place between the bottom side of the piston
plate 10 and its upper side through the guides 18a, 18b. In addition, the piston
plate 10 is sealed by a circumferential ring seal 21 at the inner wall of the sleeve
5. In the shown embodiment, the space underneath the piston plate 10 in which

the readjusting spring 17 is arranged, can comprise a vent opening.

During the action of the piston 2 from the end position shown in Fig. 1 in the
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direction towards the other end position, the conversion of the linear motion into
the rotary motion for the function element G, which is transmitted with a torque
via a coupling end 7 of the actuator shaft 25, generates, via the guiding grooves
13 and the transverse axis 8, a reaction torque at the piston 2 whose direction
depends on the direction of stroke. This reaction torque is forwarded from the
two guide rods 6a, 6b into the housing 1, more precisely the covers 3, 4. In the
process, the guide rods 6a, 6b are subjected to bending loads which must be
mainly transmitted from the anchorages 16 in the mountings 14, 15, and partially

also arise where the guide rods 6a, 6b enter the guides 18a, 18b.

A variable determining the extent of the bending loads of the guide rods 6a, 6b is
the so-called free effective bending length of each guide rod, i.e. the length
present in the transmission of the reaction torque between the mouth of the
respective guide 18a, 18b and the respective anchorage 16. In the shown one
end position in Fig. 1, the free effective bending length ya of the guide rod 6a is
minimal or even zero, respectively, whereas the free effective bending length yb
of the other guide rod 6b has a degree which corresponds, for example, to half to
two thirds of the outer diameter of the piston 2 or approximately twice the guide
length xb. The guide length xb can correspond, for example, to approximately
one third of the piston's outer diameter, or a multiple of the strength of the guide

rods 6a, 6b, e.g. approximately three times the strength.

As in the shown end position, the free effective bending length ya is a minimum
or zero, respectively, only a minimum bending load arises for the guide rod 6a
during the generation of the torque for the function element G from the reaction
torque at the piston 2, that is actually only a shearing stress transverse to the
longitudinal direction of the guide rod 6a in the space between the upper side of
the piston plate 10 and the bottom side of the cover 3. The guide rod 6a
accordingly transmits a major portion of the reaction torque into the cover 3.
However, the other guide rod 6b also assists in that, though it is subjected to
bending loads due to the free effective bending length yb, it also introduces a
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proportion of the reaction torque into the other cover 4 due to the guide length
xb.

The sum of the guide lengths xa + xb of the two guide rods 6a, 6b in the guides
18a, 18b has a certain value which, however, remains constant over the stroke
distance of the piston 2 as the guide length xb increases to the same extent as
the guide length xa of the guide rod 6a decreases, and vice versa. The same
applies to the free effective bending lengths ya, yb of which the sum ya + yb also

remains constant over the stroke distance of the piston 2.

Altogether, this means that by the anchorage of the ends of the two guide rods
6a, 6b in the covers 3, 4 in opposite directions, the bending loads or bending
forces for the guide rods 6a, 6b resulting from the reaction torque of the piston
are reduced, in particular for the respective guide rod 6a or 6b comprising the
shorter or no free effective bending length, which transmits a major portion of the
reaction torque when its guide length xa or xb, respectively, is optimally long,
resulting in a low specific surface pressure during the transmission of the main
portion of the reaction torque, and thus reduced wear between the guide rods 6a,
6b and the guides 18a, 18b. As over the stroke distance of the piston 2, the sum
of the guide lengths and the sum of the free effective bending lengths remain
constant, the bending loads of the guide rods do not or hardly vary, and wear
between the guide rods and the guides is also evened out or distributed over a
large surface. This permits the use of an inexpensive material, for example a
steel of specification 1.4301, for the guide rods 6a, 6b which can optionally also
be the material of the covers 3, 4. As furthermore the sum of the guide lengths
xa, xb of the two guide rods always remains constant, the piston 2 does not
require any reinforcements to better absorb local load peaks.

The guide rods 6a, 6b can be welded, screwed, glued, shrunk or calked in the
mountings 14, 15. A preferred way of anchoring is friction welding. To this end,
(formation of the welding regions 16 in the mountings 14, 15), each guide rod is
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rotated by a tool under axial pressure in the mounting 15 of the cover 3, 4 until a
welding procedure takes place under heat generated by friction, leading to a
nearly integral and monolithic welding region 16 in which at least a considerable
portion of the front end face and also a portion of the circumferential surface of
the end of the respective guide rod 6a, 6b is welded with the material of the
cover 3, 4. This friction welding process can be automated and offers the
additional advantage of already precisely aligning the guide rod 6a, 6b with
respect to the axis of the cover 3, 4 and thus the housing 1 already during friction
welding, possibly making readjustment after welding dispensable. This offers
advantages as to manufacture and on the one hand leads to an increase of the
operational or process reliability of the actuator A due to the high quality of the
welding region 16, e.g. between very similar or identical materials, and the
reduced bending loads for the guide rods 6a, 6b. Moreover, an automated
welding operation can be inexpensively performed; as an alternative, laser

welding could also be employed.

The diameter of the piston 2 or its stroke length and the length of the housing 1
go by the cases of application and the required torques for the function element
G. Different torques for the function element G can require actuators of different
diameters (piston diameter), provided that an actuation by pressure means (with
compressed air) is implemented, either a one-sided pressure means action
against the readjusting spring 17, or as an alternative, an alternating pressure

means action on both sides.

In an alternative embodiment, the two guide rods 6a, 6b could be disposed not
diametrically opposed, but at arbitrarily selected angular offsets, e.g. with respect
to a larger angle of rotation. The transverse axis 8 can engage in the guiding
grooves 13 via guide shoes or sliding bearings or rolling bearings to here
improve friction conditions. Furthermore, the guide rods 6a, 6b could have any
arbitrary external cross-sections that fit into the guides, and/or be embodied as
hollow profiles or tubes. A permanent lubrication supply could be contained in
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actuator A for lubricating those areas where relative motions with simultaneous
power transmission take place. A tube as guide rod 6a, 6b could be, in a non-
depicted alternative, placed on a pin provided at the cover 3, 4 and be anchored
e.g. by frictional welding. The pin thus forms a local integrated reinforcement in
the and adjacent to the anchoring region, or it could even extend over a
considerable portion or the complete length of the tube. This could also be a

measure to make the readjustment of the guide rods 6a, 6b dispensable.

Fig. 2 shows a developed view of the outer periphery of the piston 2 with the
guiding groove 13 for example only indicated with its central line 21. The guiding
groove 13 has starting regions 21a, 21c and an intermediate region 21b. The
slope of the guiding groove 13 (the angle included with a radial plane
perpendicular to the piston axis) is greatest in the starting region 21a (angle of
slope W1), is smallest in the intermediate region 21b (angle of slope W2), and is
in the other starting region 21c greater than in the intermediate region 21D,
however smaller than in the starting region 21a (angle of slope W3). In a
concrete embodiment, the angle of slope W1 can be approximately 66°, the
angle of slope W2 approximately 39° or 38.9°, and the angle of slope W3
approximately 63°. That means, the angles of slope W1 and W3 differ by about
5%, while the angle of slope W2 only amounts to about 60% of the angles of
slope W1, W2. Between the regions 21a, 21b, and 21¢, smooth rounded

transitions are provided.

In the embodiment in Fig. 1, the greatest angle of slope W1 is accordingly
present, for example, in the starting region 21a, into which the end of the
transverse axis 8 of the actuator shaft 25 engages in the shown upper stroke end
position of the piston 2 as soon as the piston is subjected to pressure means via
the pressure means supply 11. In contrast, the transverse axis 8 runs into the
other starting region 21¢ with the somewhat smaller angle of slope W3 when the
readjusting spring 17 is returning the piston 2 again into the upper stroke end
position shown in Fig. 1.
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By the course of the guiding groove 13 indicated in Fig. 2 (appropriately, two
diametrically opposed guiding grooves 13 are provided in the piston skirt 9), a
torque progression as it is schematically indicated in Fig. 3 is achieved during the
actuation of the actuator A. On the vertical axis in Fig. 3, the torque (Nm) is
indicated, while the horizontal axis represents the region of angle in degrees. A
largely symmetrical torque progression (curve 22) is given where the torque
reaches its maximum value Mnax €ach at the two end positions of the piston,
these maxima being nearly plateau-like and at the same level, i.e. the torque
maxima are at least approximately equal. The torque Mmayx, for example, amounts
to about 40 Nm, while the minimum of the torque Mmi» amounts to only about 10
Nm. The reaction moment transmitted from the piston 2 to the guide rods 6a, 6b
runs correspondingly, i.e. at the highest reaction moment, the then particularly
stable support at the guide rods 6a, 6b is gainfully utilized. The Mnin
schematically indicated in Fig. 3 could be flatter than shown and be e.g. plateau-
like.
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PATENTKRAYV

1. Aktuator (A) til et drejeligt funktionselement (G), iseer et lukkeelement i en
kegleventil eller kuglehane (V), med mindst et hus (1), der udviser en tryk-
organforbindelse (11) og pa begge ender er lukket af daeksler (3, 4), og i hvilket
der pa taetnende méade, linesert bevaegeligt frem og tilbage styres et stempel (2),
der indeholder diametralt modsatliggende skruegangsagtige kulisser (13) til en
tvaerakse (8) af en aktuatoraksel (25), der er lejret drejeligt i et deeksel (4), dykker
ned i stemplet (2) og kan drives af stemplet (2) med drejemomenter med mod-
satte retninger, og med to pa kun en ende husfast forankrede, indbyrdes parallel-
le styrestaenger (6a, 6b), der griber ind i styringer (18a, 18b), der forlgber inden
for slagleengden i slagretning og hver isaer ender blindt, kendetegnet ved, at
den ene styrestang (6a) er forankret i det ene daeksel (3), og den anden styre-
stang (6b) er forankret i det andet dacksel (4), og at de to styringer (18a, 18b) i
stemplet (2) ender blindt i indbyrdes modsatte retninger.

2. Aktuator ifolge krav 1, kendetegnet ved, at de frie ender af de to styre-
steenger (6a, 6b) overlapper hinanden i slagretning, fortrinsvis med en overlap-

ning, der cirka svarer til en tredjedel af stemplets udvendige diameter.

3. Aktuator ifglge krav 1 eller 2, kendetegnet ved, at den i en respektiv stem-
pelendestilling tilvejebragte frie effektive bgjningsleengde (ya, yb) af kun en sty-
restang (6a, 6b) udger mellem cirka halvdelen op til tiinaermelsesvis to tredjedele
af stemplets udvendige diameter og/eller cirka det dobbelte af overlapningen af

de frie ender af de to styrestaenger (6a, 6b).

4.  Aktuator ifglge mindst et af de foregdende krav, kendetegnet ved, at
summen af styrelaeengderne (xa, xb), fortrinsvis ogsd summen af begge styre-
steengers (6a, 6b) frie effektive bgjningslaengder (ya, yb) i styringerne (18a, 18b)
er konstant over slaglaengden uafhaengigt af reaktionsdrejemomentets retning
ved stemplet (2) hhv. stemplets (2) slagretning.
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5.  Aktuator ifglge mindst et af de foregaende krav, kendetegnet ved, at sty-
restaengerne (6a, 6b) er placeret asymmetrisk i forhold til stempelaksen og dia-

metralt modsatliggende i deekslerne (3, 4).

6. Aktuator ifglge mindst et af de foregaende krav, kendetegnet ved, at
stemplet (2) udviser en stempelplade (10) og et stempelskort (9), der indeholder
kulisserne (13) og styringerne (18a, 18b), hvor en styring (18a) har sin abne
munding (20) i stempelpladen (10) og sin blinde ende (19) i stempelskortet (9),
og den anden styring (18b) har sin abne munding (20) i stempelskartet (9) og sin
blinde ende (19) i stempelpladen.

7. Aktuator ifglge krav 1, kendetegnet ved, at stemplet (2) i en slagretning fra
en trykorganforbindelse (11) mod en tilbagestillingsfieder (17) kan pavirkes dob-
beltsidigt og i den anden slagretning ved hjeelp af tilbagestillingsfjederen (17)
og/eller via modsat i huset (1) anbragte trykorganforbindelser.

8.  Aktuator ifalge mindst et af de foregaende krav, kendetegnet ved, at hver
kulisse (13) i begyndelsesomrader (21 a, 21 b) har forskellige, men storre stig-
ningsvinkler (W1, W3) — i forhold til et radialt plan, der gennemtraenger stempel-
aksen lodret — end stigningsvinklen (W2) i et mellemomrade (21 b) mellem be-
gyndelsesomraderne (21 a, 21 c¢), fortrinsvis pa en sddan made, at drejemomen-
terne, der overfgres af aktuatorakslen (25) til funktionselementet (G) som felge af
tvaeraksens (8) indgreb i begyndelsesomraderne (21 a, 21 ¢), uafheengigt af pa-
virkningen af stemplet (2) ved hjeelp af trykorganer eller tiloagestillingsfjederen

(17) har i det mindste cirka samme maksima (Mmax)-

9. Aktuator ifglge krav 8, kendetegnet ved, at stigningsvinklerne (W1, W3) i
begyndelsesomraderne (21 a, 21 ¢) adskiller sig med cirka 2% til 10%, fortrinsvis
med cirka 5%, og at stigningsvinklen (W2) i mellemomradet (21 b) udger cirka
60% af stigningsvinklerne (W1, W3), hvor, fortrinsvis, stigningsvinklen (W1) ud-
gor cirka 662, stigningsvinklen (W2) cirka 402 eller 38,92 og stigningsvinklen (W3)
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cirka 63¢.

10. Aktuator ifolge krav 9, kendetegnet ved, at den stgrste stigningsvinkel
(W1) er tilvejebragt i begyndelsesomradet (21 a), hvor tveeraksen (8) i stemplets

(2) slagendestilling griber ind med laveste kraft for tilbagestillingsfjederen (17).

11. Aktuator ifalge krav 1, kendetegnet ved, at stemplet (2) er fremstillet af

polyamid med hgj taethed, fortrinsvis uden fiberforstaerkning.

12. Aktuator ifglge mindst et af de foregaende krav, kendetegnet ved, at hvert
deeksel (3, 4) udviser et enten fordybet eller tapformet optageorgan (14, 15) til en
styrestangende, og at styrestaengerne (6a, 6b) indfgres i optageorganerne (14)
eller paseettes og svejses, skrues, fastkrympes, klaebes eller stemmes sammen
med optageorganerne (14).

13. Aktuator ifolge krav 12, kendetegnet ved, at den respektive styrestang (6a,
6b) i et svejseomrade (16) er forankret i eller pa daekslernes (3 eller 4) optageor-
gan (14) ved friktionssvejsning, fortrinsvis automatiseret friktionssvejsning, for-

trinsvis pé& forsiden og den udvendige eller indvendige omkredsside.

14. Aktuator ifalge krav 1, kendetegnet ved, at i det mindste styresteengerne
(6a, 6b) fortrinsvis bestar af et stadl med specifikationen 1.4301 eller en med den-

ne specifikation sammenlignelig metallegering.

15. Aktuator ifglge mindst et af de foregaende krav, kendetegnet ved, at sty-
resteengerne (6a, 6b) er ens dimensionerede, cirkelcylindriske fuldmateriale-

staenger eller rar, og styringerne (18a, 18b) er blindboringer.
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