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(57) ABSTRACT 
An actuator, in particular a valve drive, has an outer housing 
with a first housing part and an adjoining second housing 
part, wherein in the interior of the outer housing a drivable 
piston is provided. The running Surface of the piston in the 
first housing part is defined by a formed portion of the first 
housing part. The circular cylindrical shape of the running 
Surface is guaranteed in that the first housing part is mounted 
onto a circumferential centering collar of the second housing 
part. 
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ACTUATOR 

FIELD OF THE INVENTION 

0001. This invention relates to an actuator, in particular a 
valve drive. 

BACKGROUND 

0002. Such actuators drive a valve tappet which then in 
turn leads to closing of a valve seat, in that either itself or a 
part coupled with the same, for example a diaphragm, 
presses against a valve seat. The pneumatic or hydraulic 
valve drives to which the present invention relate have 
multipart outer housings, in particular two-part outer hous 
ings with a lid-shaped upper part and an attached, in 
particular cast lower part. Depending on the axial overall 
height of the upper part or the lower part, a piston either 
internally runs on a corresponding running Surface on the 
upper part or on the lower part or on a separate insert. For 
the tightness of the two chambers of the piston space 
separated by the piston, it is of course important that the 
running Surface preferably is designed cylindrical, in par 
ticular circular cylindrical, and uniform. Correspondingly, 
the running Surface is turned or ground. 
0003) To maintain the stability of the respective housing 
part provided with the running Surface during a machining 
operation, the stabler one of the two housing parts usually 
also is the machined housing part provided with the running 
surface. This mostly is a cast part on which a thin lid then 
is mounted, which forms the other housing part and which 
seals the piston space. 
0004. It is the object of the invention to create an actuator 
which can be manufactured at low cost and is characterized 
by a high precision of the running Surface. 

SUMMARY 

0005. The present invention provides an actuator, in 
particular a valve drive actuator, comprising an outer hous 
ing which includes at least one first housing part and one 
second housing part attached to the same, which adjoins the 
first housing part, wherein the first housing part has an inside 
with a running Surface for a hydraulically or pneumatically 
driven piston coupled with a valve tappet. The first housing 
part is a metallic formed part which with its circumferential 
rim is mounted onto the outside of a circumferential cen 
tering collar at the second housing part. 
0006. The idea underlying the present invention consists 
in using a relatively thin-walled first housing part which is 
obtained by metal forming (more particular chipless metal 
forming) where a metal is deformed by outer pressure, for 
example by deep drawing or internal high-pressure forming. 
The roundness of the running Surface is ensured in that the 
first housing part is mounted onto a circumferential center 
ing collar of the second housing part, so that the first housing 
part receives its circular shape by the second housing part, 
so to speak. This provides for designing the first housing part 
with a small wall thickness and possibly in addition, accord 
ing to an embodiment which will yet be explained below, at 
the same time leave the running Surface unmachined. 
0007. The second housing part preferably is a cast part. 
The centering collar, i.e. the contact surface with the first 
housing part, can be machined to achieve an optimum 
roundness, in case the manufacturing tolerances are not 
Sufficient during casting. 
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0008. The actuator according to the invention in particu 
lar has a two-part outer housing which is composed of 
exactly two housing parts. 
0009. The first housing part has a circumferential wall 
which terminates with the circumferential rim and which has 
a smaller radial bending stiffness than the second housing 
part in the region of the centering collar, in order to ensure 
from the outset that the geometry and the roundness in the 
region of the running Surface at least also is determined by 
the centering collar. 
0010. The running surface in particular is a surface 
unmachined after forming, i.e. no material removal is 
effected, either mechanically or chemically or electrochemi 
cally. Thus, the bare formed wall becomes the running 
surface on the inside. The wall thickness of the first housing 
part in the region of the running Surface preferably is 
between 0.8 and 2 mm, or preferably 1 to 5% of the outside 
diameter of the first housing part in the region of the running 
Surface. 

0011. In the region of the circumferential rim, i.e. in the 
region adjoining the circumferential rim, the first housing 
part has a circumferential flare. This flare has various 
advantages. Since the piston, in particular the piston along 
with its elastic Seal, must be inserted into the first housing 
part, the piston or its piston Sealing ring easily can be 
damaged due to a sharp-edged circumferential rim. So far, 
special mounting devices in the form of funnel-shaped 
insertion parts are used for this purpose. This special assem 
bly is not necessary with the flare, as in the region of the 
circumferential rim itself the first housing part flares towards 
its opening, so that the piston can be pushed in very easily 
and safely. 
0012. The flare for example should amount to between 
0.01 and 20%, preferably between 1 and 4% of the outside 
diameter of the first housing part in the region of the running 
Surface. 
0013 The flare is made by plastic forming before mount 
ing onto the first housing part. 
0014. At the second housing part an axial stop can be 
provided for the circumferential rim, in order to facilitate 
pressing together of the housing parts with respect to the 
axial positions of the parts relative to each other. One 
possibility consists in that the centering collar ends with a 
shoulder protruding radially to the outside. 
0015 The first housing part can be seated on the circum 
ferential rim without clearance, in particular by means of a 
press fit. 
0016. The running surface in particular directly adjoins 
the centering collar. 
0017. The second housing part can have a guiding dome 
for the valve tappet extending into the housing interior as 
well as a stop for the piston, which in particular is formed 
by the end face of the guiding dome. 
0018. Alternatively or in addition to the press fit the first 
and the second housing part can be welded, soldered or 
glued to each other. Preferably, the two parts are pressure 
tightly connected with each other. 
0019. The first housing part in particular is pot-shaped, 

i.e. it also has an end wall, in order to save components. The 
second housing part should be closer to the valve seat than 
the first housing part, i.e. the valve tappet leaves the outer 
housing in the region of the second housing part, in order to 
extend towards the valve body. 
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0020. A simple embodiment of the invention consists in 
that the first housing part has a continuously constant wall 
thickness and/or the second housing part has a non-uniform 
wall thickness. 
0021. The first housing part and/or the second housing 
part can be made of stainless steel, so that the actuator in 
particular is usable in the food-processing and pharmaceu 
tical industry. 
0022. The actuator according to the invention in particu 
lar is a pneumatic actuator for driving a valve. 
0023 The end wall of the first housing part optionally can 
be provided with an opening into which a bearing part for 
the associated end of the valve tappet is inserted. 
0024. Furthermore, a connecting part for the hydraulic or 
pneumatic port can be inserted in the first housing part and 
be attached to the first housing part, in particular by welding, 
soldering or gluing. As such hydraulic or pneumatic port 
must have a certain stability, this separate use allows to 
employ a thin-walled first housing part, since the housing 
part itself need not provide the stability of the port and since 
the stability is ensured by the separately manufactured, 
inserted connecting part. 
0025. The lower housing part also preferably has a 
hydraulic or pneumatic port, which optionally, when the 
second housing part is a cast part, may be formed in the cast 
part without having to insert a separate part. However, this 
is not to be understood in a limiting sense, but merely is an 
option. 
0026. Another possibility to reduce the wall thickness of 
the first housing part consists in inserting a separately 
manufactured Supporting element, for example in the form 
of a disk or a ring, into the first housing part in the region 
of the inside of the end wall. On this supporting part one or 
more pretensioning springs can be supported, which urge the 
piston into a normal position. By this Supporting element the 
spring force is uniformly distributed onto the thin-walled 
first housing part, which creates space for the connecting 
part protruding to the inside. The Supporting part also serves 
to achieve the required overall height for pretensioning the 
springs. It would also be conceivable, for example, to omit 
the Supporting element and render the first housing part 
lower as a whole. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027 FIG. 1 shows a side view of an embodiment of a 
valve with an actuator according to the invention, 
0028 FIG. 2 shows a longitudinal sectional view through 
the valve of FIG. 1, 
0029 FIG. 3 shows a further valve with an actuator 
according to the invention slightly modified with respect to 
the actuator according to FIGS. 1 and 2, and 
0030 FIG. 4 shows a longitudinal sectional view through 
the valve of FIG. 3. 

DETAILED DESCRIPTION 

0031 FIG. 1 shows a valve with a valve body 10 and a 
pneumatic or hydraulic actuator 12 mounted on the valve 
body 10. 
0032. The valve body 10 for example has a flow passage 
14 for gas or liquid, which can be opened and closed by a 
valve tappet 16 driven by the actuator 12, in that the valve 
tappet 16 itself or a closing body 18 connected therewith 
presses against a valve seat 20. 
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0033. In the embodiment shown, the valve tappet 16 
extends into the actuator 12, but in the alternative the valve 
tappet also can be constructed of several separate parts 
connectable with each other. 
0034. In the present case, the actuator 12 forms the 
so-called valve drive. 
0035. A shank 23 at the actuator 12 is inserted into a 
corresponding receptacle of the valve body 10 or, more 
generally, connected with the valve body 10 and is pen 
etrated by the valve tappet 16. 
0036. The actuator 12 has an outer housing which sub 
stantially consists of a first housing part 22 which also is 
referred to as upper housing part and of a second housing 
part 24 which also is referred to as lower housing part. 
0037. The first housing part 22 is formed pot-shaped and 

is a formed part, in particular a deep-drawn part or internal 
high-pressure formed part, formed by forming a sheet metal, 
in particular a stainless steel sheet. 
0038. The second housing part 24 on the other hand 
preferably is a cast part of metal or plastics. 
0039. The pot-shaped first housing part 22 comprises an 
end wall 26 and a circular cylindrical circumferential wall 
28. 
0040. The second housing part 24 pressure-tightly closes 
the open end of the first housing part 22 facing the valve 
body 10 and acts as second end wall for the outer housing. 
For this purpose, the first housing part 22 is provided with 
a circumferential rim 30 defining the free end, which sits on 
a shoulder of the second housing part 24, which forms the 
axial stop 32 for the first housing part 22. 
0041 Adjacent to the stop 32 a cylindrical ring-shaped, 
closed centering collar 34 is provided at the second housing 
part 24, onto which the first housing part 22 is pressed in the 
region adjacent to the circumferential rim 30. 
0042. The region of the first housing part 22 adjoining the 
circumferential rim 30 has a circumferential flare 36 which 
with its inside radially presses against the outside of the 
centering collar 34. The flare 36 is produced already during 
manufacture, i.e. when the first housing part 22 is formed, 
and not during pressing onto the second housing part 24. The 
first and the second housing part 22, 24 are connected with 
each other without clearance. 

0043. The tappet 16 is in drive connection with a piston 
38 which in the present case is formed in two parts, for 
example, with an upper and a lower piston part 40, 42 which 
on the outside clamp a sealing ring 44 between themselves. 
0044 Both piston parts 40, 42 are formed hat-shaped and 
put into each other with a pot-shaped inner portion. The 
pot-shaped portion optionally can serve as guide and recep 
tacle for a spring 46, wherein in the present case even two 
springs 46, 48 inserted into each other are provided, which 
pretension the piston 38 in direction of a normally closed 
valve position. 
0045. At their opposite end the springs 46, 48 abut 
against a supporting element 50 which on the inside flatly 
rests against the end wall 26. 
0046. The supporting element 50 has a plurality of ribs 52 
extending in a star-shaped manner, for example, and a 
central sleeve-shaped portion 54 which acts as radial bearing 
for the valve tappet 16. In the present case, this is shown 
optionally, an attachment 56 is mounted at the upper end, 
which extends into the sleeve-shaped portion 54, in order to 
be guided laterally at the same. 
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0047. At its upwardly protruding end, the sleeve-shaped 
portion 54 has a circumferential protruding rim with which 
it extends into an opening in the end wall 26 and is centered 
there. A transparent end cap 58 serves as inspection window, 
in order to optically display the position of the attachment 56 
from above. Instead of the end cap, stroke limitations can 
also be incorporated. 
0048. In the region of the supporting element 50, the 
circumferential wall 28 has a lateral opening into which a 
separately manufactured connecting part 60 for a pneumatic 
or hydraulic port is inserted. The connecting part 60 is 
welded, soldered or glued to the circumferential wall 28. 
0049. In addition to the press fit, the first housing part 22 
also is welded, soldered or glued to the second housing part 
24. 

0050 A port 62 for pneumatic or hydraulic fluid provided 
on the opposite side of the piston 38 in the second housing 
part 24 allows to apply compressed fluid to the lower space 
delimited by the piston 38 or to let compressed fluid flow 
Out 

0051. The region along which the piston 38 with its seal 
44 is moved forms a running surface 64 for the piston 38. 
This running surface 64 is remote from the flare 36, but 
directly adjoins the same. In the region of the running 
surface 64, preferably in the entire inner region, the first 
housing part 22 is unmachined after forming, i.e. no material 
removal has been effected. 

0052. Due to the fact that the wall of the first housing part 
22 has a very small wall thickness, the pot-shaped first 
housing part 22 is relatively unstable, as regards the stability 
of its circular shape, before it is mounted onto the second 
housing part 24. The centering and the circular shape are 
optimized and/or secured by mounting onto the centering 
collar 34 of the second housing part 24. During mounting 
onto the centering collar 34, the circumferential wall expe 
riences an elastic deformation in the region of the running 
surface, when the circumferential wall is not optimally 
circular cylindrical in the region of the running Surface. 
0053. The first housing part 22 has a uniform wall 
thickness which lies in the range from 1 to 5% of the outside 
diameter D1 (see FIG. 1) of the first housing part 22 in the 
region of the running surface 64. The flare 36 amounts to 
between 0.01 and 20%, in particular between 1 and 4% of 
the outside diameter D1. The flare is determined by the 
diameter D2 in the region of the flare 36 and is determined 
by half the difference of D2 and D1, i.e. the flare a is 
(D2-D1)/2. 
0054 The embodiment according to FIGS. 3 and 4 cor 
responds to the one according to FIGS. 1 and 2, with certain 
differences that are discussed below. Identical or function 
ally equivalent parts or portions bear the reference numerals 
introduced already. 
0055. The valve shown in FIGS. 3 and 4 is a diaphragm 
valve, i.e. the tappet 16 is coupled with a diaphragm 72 via 
an intermediate piece 70 and moves said diaphragm upwards 
and downwards, in order to urge the same against a valve 
seat 20 or release the same with respect to said valve seat. 
0056. The diaphragm 72 is clamped between a valve 
body 10 and the second housing part 24, wherein here as 
well the first housing part 22 is mounted onto the second 
housing part 24 and connected with the same. The running 
surface 64 for the piston 38 also is unmachined here, and the 
first housing part 22 likewise is designed as formed part. In 

Oct. 13, 2016 

so far, all of this in detail functionally and constructively 
also corresponds to the first embodiment, so that details need 
not be discussed. 
0057 The wall thickness of the first housing part 22 in 
relation to the diameter D1 and the flare with the diameter 
D2 also lies within the ranges mentioned above. 
0058 Better than FIG. 2, FIG. 4 reveals that the second 
housing part 24 has a guiding dome 73 for the valve tappet 
extending into the housing interior as well as a stop 74 for 
the piston 38, which is formed by the end face of the guiding 
dome 73. 
0059. In the embodiments, the radial bending stiffness of 
the first housing part 22 in the region of the circumferential 
rim 30 is distinctly smaller than that of the second housing 
part 24 in the region of the centering collar 34. 
0060. The first housing part 22 has a continuously con 
stant wall thickness, whereas the second housing part 24, 
which is designed as cast part, has a non-uniform wall 
thickness. 

1. An actuator, comprising an outer housing which 
includes at least one first housing part and one second 
housing part, which adjoins and is attached to the first 
housing part, wherein the first housing part has an inner side 
with a running Surface for a hydraulically or pneumatically 
drivable piston coupled with a valve tappet, wherein the first 
housing part is a metallic formed part having a circumfer 
ential rim which with its circumferential rim is mounted 
onto the outside of a circumferential centering collar at the 
Second housing part. 

2. The actuator according to claim 1, wherein the second 
housing part is a cast part. 

3. The actuator according to claim 1, wherein the first 
housing part has a circumferential wall which terminates 
with the circumferential rim and which has a smaller radial 
bending stiffness than the second housing part in the region 
of the centering collar. 

4. The actuator according to claim 1, wherein the running 
Surface is a surface unmachined after forming of the first 
housing part. 

5. The actuator according to claim 1, wherein the region 
adjoining the circumferential rim is flared all around, 
wherein the flare amounts to between 0.01 and 20% of the 
outside diameter of the first housing part in the region of the 
running Surface. 

6. The actuator according to claim 5, wherein the flare 
amounts to between 1 and 4% of the outside diameter of the 
first housing part in the region of the running Surface. 

7. The actuator according to claim 1, wherein the second 
housing part has an axial stop for the circumferential rim. 

8. The actuator according to claim 1, wherein the first 
housing part sits on the centering collar without clearance. 

9. The actuator according to claim 1, wherein the first 
housing part sits on the centering collar without clearance by 
means of a press fit. 

10. The actuator according to claim 1, wherein the first 
housing part and the second housing part are welded, 
soldered or glued to each other. 

11. The actuator according to claim 1, wherein the second 
housing part has a guiding dome for the valve tappet 
extending into the housing interior as well as a stop for the 
piston. 

12. The actuator according to claim 1, wherein the stop for 
the piston is formed by the end face of the guiding dome. 
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13. The actuator according to claim 1, wherein the first 
housing part is a deep drawn or internal high-pressure 
formed part. 

14. The actuator according to claim 1, wherein the first 
housing part is pot-shaped and the second housing part is 
arranged closer to the associated valve seat than the first 
housing part. 

15. The actuator according to claim 1, wherein the first 
housing part has a continuously constant wall thickness 
and/or the second housing part has a non-uniform wall 
thickness. 

16. The actuator according to claim 1, wherein the outer 
housing is a two-part housing. 

k k k k k 
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