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Actuating device for double seat valves 

The invention relates to an actuating device for double seat 
valves with two individually movable closure members as described 
in the preamble of Claim 1. 

A generic actuating device for double seat valves is known 
from the company publication UNIVENT Doppeldicht-Ventil TYP 916 

[UNIVENT Type 916 double sealed valve], GEA AHLBORN, Sarstedt. 
This solution is a space saving actuating device in which the main 
adjustment mechanism and individual adjustment mechanisms are 
combined in a common drive housing; because of the proposed piston 
arrangements, however, the state-of-the-art solution does not at 
all provide the possibility of externally adjustable partial stroke 
limitations for both closure members when such are required. 

The state of the art in question was developed to the effect 
that there is provided between the drive housing and valve housing 
a so-called lantern (spacer) which makes it possible, with the 
piston arrangement otherwise unchanged, to provide at least one 
partial stroke limi ta ti on for the dependently actuated closure 
member in the main adjustment mechanism and an individual 
adjustment mechanism. Since the piston of the individual 
adjustment mechanism for the individually actuated closure member 
is provided between the main 
individual adjustment mechanism 

adjustment mechanism 
for the dependently 

and the 
actuated 

closure member, there is no possibility of providing externally 
adjustable partial stroke limitation for the piston. This 
lastnamed state of the art is documented by company data of the 
Cherry-Byrell Corporation, Cedar Rapids, Iowa, USA. 
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In order to create the possibility of providing externafly 
adjustable partial stroke limitations for both closure members, it 
has been proposed that the adjusting rod of the individually 
actuated closure member be extended to the outside through the main 
adjustment mechanism and that the individual adjustment mechanism 
required be mounted there, on a side of the actuating mechanism 
facing away from the valve housing of the double seat valve (DE 30 
05 329 C2). Not only does an actuating device such as this differ 
fundamentally from the generic device, it also saves less space and 
in particular is more costly to install. 

In a control mechanism for double seat valves disclosed in DE 
31 08 973 C2, both adjusting rods extend upward through the main 
adjustment mechanism and are connected externally with each 
associated individual adjustment mechanism. Although this state­
of-the-art actuating device does provide the possibility of making 
adjustable partial stroke limitations externally and from one side, 
the design as a whole is very costly and the dimensions excessive, 
in that the individual adjustment mechanisms are not integrated 
into the housing of the main adjustment mechanism but are rather 
added to this housing by way of an inserted spacer housing. In 
addition, a distinctly higher installation cost is required than 
with integrated actuation solutions. 

The object of this invention is to develop a generic device by 
an installation friendly and space saving process, and also to meet 
the requirement of providing externally adjustable partial stroke 
limitations for both closure members. This object is attained by 
the features described in Claim 1. Advantageous developments of 
the device proposed are described in subsidiary claims. 
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. . ~. The device proposed is space saving, in that it has a main 
adjustment mechanism and individual adjustment mechanisms 
associated with pertinent closure members in a common drive 
housing. The proposed piston arrangement of the individual 
adjustment mechanisms also now makes it possible to create in the 
simplest manner conceivable access to the pistons of the individual 
adjustment mechanisms, by way of a spacer housing connecting the 
drive housing to the valve housing, and accordingly to provide when 
necessary the possibility of externally adjustable partial stroke 
limitations for both closure members. In a preferred embodiment of 
the device proposed this is accomplished by means of variability of 
the stop position of the piston which is provided for partial 
stroke limitation of the closure members relative to the pertinent 
adjusting rod on the latter from the exterior of the actuating 
mechanism in the area of a spacer housing connecting the latter to 
the valve housing. Another advantageous embodiment provides in 
this context that the pertinent stop position of the piston is 
determined by stop sleeves interpenetrating in the axial direction, 
sleeves through which extend the adjusting rods, which are 
positioned concentrically relative to each other, the exterior 
stop sleeve in the drive housing and the interior stop sleeve in 
the exterior housing each being mounted so as to be adjustable and 
stationary. 

The device proposed is particularly installation friendly if 
the drive housing is divided into a first and a second housing 
component, the former receiving the primary adjusting mechanism and 
the latter the individual adjustment mechanisms. This makes it 
possible to premount first the main adjustment mechanism in the 
first housing component and the two individual adjustment 
mechanisms in the second housing component and merely join the two 
housing components in order to control the force to be generated by 
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• way of a second spring in the drive housing, which force acts 

between the two closure members and is simple to contain. 

The device proposed offers the additional advantage that 
simple modification of a few secondary components results in an 
actuating device suitable for actuation of double seat valves with 
two individually movable closure members, the independently 
actuated one being designed as a valve piston with radial sealing 
means and the dependently actuated one as a seating plate. This 
closure member configuration requires first a partly open position 
Tl for the independently actuated closure member designed as a 
slide valve, this position facing in the direction of the opening 
stroke H of the double seat valve, and secondly a partly open 
position T2 of the dependently actuated closure member designed as 
a seating plate, this position oriented in the direction of opening 
stroke H. A brief explanation is given below of alternative 
actuation in this context (see the description in conjunction with 
Figure 6). 

One exemplary embodiment of the device proposed as claimed for 
the invention is shown in the accompanying drawing and is described 
in what follows. 

In the drawing 

Figure 1 shows a cross-section through a double seat valve 
with a device as claimed for the invention, in a preferred 
embodiment, the double seat valve being shown in the closed 
position; 

Figure 2 a detailed representation of the device as shown in 
Figure 1, in a cutaway section and on a larger scale; 
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Figure 3 the device as shown in Figure l, in isolation, in the 
open position corresponding to the open position of the double seat 
valve; 

Figure 4 the device as shown in Figure 3, in a position 
corresponding to that in which the independently actuated closure 
member has been shifted to partly open position Tl; and 

Fiqure 5 the device proposed as shown in Figure 3, with the 
double seat valve in a position in which the independently actuated 
closure member is in partly open position T2. 

Figure 6 illustrates the proposed device in a modified 
embodiment suitable for actuation of a double seat valve, an 
embodiment in which the independently actuated closure member is 
designed as a slide valve and the dependently actuated member as a 
seating plate. 

An actuating device 1 (Figure 1) is used for actuation of a 
double seat valve which consists essentially of a valve housing 2 
with a first and a.second valve housing component 2a and 2b, two 
individually movable closure members 4 and 5 with adjusting rods 4a 
and Sa associated with the latter, a spacer housing 7 connecting 
the valve housing 2 to the actuating device 1, and an answer back 
siqnal housing 8 for monitoring individual positions of the double 
seat valve. The two closure members 4 and 5 designed as seating 

plates 4 and 5 with associated seating seal 9 or 10 form between 
them, with the double seat valve in both the closed and the open 
positions, a leakage cavity 6 which acts as a seal from the 
surroundings when the double seat valve is in the open position and 
is connected to the surroundings of the double seat valve by a 
discharge pipe 4b extending through the first valve housing 
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), 
component 2a mounted on the independently actuated closure member 
4. A first seating surface 3a is formed on a seating ring 3 for 
the first closure member 4 and a second seating surface 3b for the 
second closure member 5. 

one function assigned to the actuating device is that of 
transferring the double seat valve from its closed position to its 
open position and then back to its closed position. For this 
purpose a main adjustment mechanism la is provided in a common 
drive housing 100, which may consist, for example, of a first and 
a second housing component 101 or 102; this adjustment mechanism is 
of state-of-the-art design consisting essentially of a main piston 
106 loaded by a main spring 103 and of a first pressure medium 
supply Dl. The main piston 106 is rigidly connected either 
directly or, as in the embodiment shown, indirectly by way of a 
valve rod 104, to the internal adjusting rod 4a. The external 
adjusting rod Sa of the second closure member 5, which is in the 
form of a hollow rod, extends directly or, as is shown in the 
exemplary embodiment, indirectly by way of a hollow rod 105, into 
the actuating device 1 and there has a spring support 119 for a 
second spring 109 supported by the main piston 106 on the other 
side. In the position shown, with the double seat valve closed, 
the initially tensioned main spring 103 presses the first closure 
member 4 against its first seating surface 3a, while the second 
spring 109 presses the second closure member 5 against the second 
seating surface 3b. 

There are also provided in the actuating device 1, in the 
second housing component 102, two individual adjustment mechanisms 
lb and le, the latter with its piston 108 being associated with the 
hollow rod 105 or the external adjusting rod Sa and accordingly 
with the independently actuated closure member 5. The piston 108 
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has pressure applied to it from below by pressure medium and ~is 
actuated by way of a third pressure medium supply D3 • The 
individual adjustment mechanism lb has a piston 107 which is 
associated with the independently actuated first closure member 4 

by way of the adjusting rod 104 and accordingly internal adjusting 
rod 4a. Pressure medium loading of the piston 107, also from 
below, is accomplished by way of a second pressure medium supply 
D2. 

Figure 3 illustrates the double seat valve in the open 
position, which is brought about by pressure medium loading of the 
main adjustment mechanism la. Pressure medium Dl is for this 
purpose delivered to the bottom of the main piston 106 through a 
hole 104a in the valve rod 104. The main piston 106 moves upward 
against the force of the main spring 103 until it comes to rest 
against the head component (not shown) of the first housing 
component 101, by way of a spacer ring 120 and intermediate cage 
component 111. The main spring 103 is in a cage made up of the 
intermediate cage component 111 and two end cage components 112a 
and 112b mounted adjacent so as to be movable relative to the 
latter. Details of the proposed actuating device 1 are shown in 
Figure 2, in particular details of the individual adjustment 
mechanisms lb and le. 

·The piston 107 {Figure 2) is cupshaped and is sealed 
externally so as to be movable in the second housing component 102 
by way of two axially spaced outer piston seals 102a and 
internally, still in the second housing component 102, in a central 
component, by way of an inner piston seal 102b. on its side facing 
away from the main adjustment mechanism the piston 107 is provided 
with a cylindrical recess 107a in which the piston 108 is mounted 
so as to be movable and sealed by an external piston seal 108a. 
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Internally the piston 108, sealed by an inner piston seal 109b, 
slides on an internal stop sleeve 114, through which in turn the 
hollow rod 105 extends concentrically. 

Pressure is applied to the piston 107 by the pressure medium 
02 from below over a first pressure medium connection 117 and to 
piston 108 by the pressure medium 03 , also from below, over a 
second pressure medium connection 118 and an opening 107b extending 
through the piston 107 in the bottom of the cylindrical recess 
107a. The pressure medium 01 loading the main piston 106 is 
delivered by way the hole 104a in the valve rod 104. The pressure 
loaded space below the main piston 106 is sealed against the 
surroundings ·by a first piston seal l06a effecting sealing from 
the internal jacket surface of the first housing component 101, a 
second piston seal 106b mounted between the main piston 106 and the 
valve rod 104, below two lock nuts 129, a housing seal 121 sealing 
the housing components 101 and 102 off from each other, a rod seal 
125 mounted between the valve rod 104 and the hollow rod 105, a 
hollow rod seal 126 provided between the hollow rod 105 and the 
inner stop sleeve 114, and two other seals 127 and 128. The seal 
127 seals an external stop sleeve 113 concentrically enclosing the 
internal stop sleeve 114 externally from the second housing 
component 102, while the seal 128 seals the external stop sl~eve 
113 internally from the internal stop sleeve 114. The numbers 123 
and 124 identify a first and a second guide ring which ensures 
perfect displacement of the hollow rod 105 inside the internal stop 
sleeve 114 and perfect displacement of the valve rod 104 in the 
hollow rod 105. 

The external stop sleeve 113 is mounted in the second housing 
component 102 so as to be adjustable by way of threading and so as 
to be locked in position against this housing component by a first 
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lock nut 115. The internal stop sleeve 114 may be simila:fly 
adjusted and locked in position in the external stop sleeve 113 by 
means of a second lock nut 116. 

The external stop sleeve 113 also has a first recess 113a 
performinq the function of limiting the partial stroke of the 

piston 107. If the latter is displaced upward by a stroke distance 
identified as a, to come to rest against the first recess 113, the 
piston 107, after completing a partial stroke movement identified 
as b, comes to rest against the main piston 106 and displaces the 
latter a partial stroke distance Tl = a - b, so that the valve rod 
104 connected to the main piston 106 transfers the associated 
individually actuated closure member 4 to the corresponding partly 
open position Tl {compare the associated end position of the piston 
107 in Figure 4). The closure member 4 is as a result moved from 
its associated first seating surface 3a and so-called seating 
surface cleansing from the first valve housing component 2a into 
the leakage cavity 6 by way of the now cleared first seating 
surface 3a becomes possible. The cleansing medium gathered in this 

manner from the first valve housing component 2a drains from the 
leakage cavity 6 into the surroundings of the double seat valve by 
way of discharge pipe 4b (see also Figure 1). 

If pressure is applied to the bottom of the piston 108 by 

pressure medium 03, this piston moves upward and ultimately comes 
to rest against a second recess 114a at the top of the internal 
stop sleeve 114. When the piston 108 completes its partial stroke 
movement it displaces a spacer 110 located in this direction of 
movement in a positive locking carrier connection with a hollow rod 
head 105a of the hollow rod 105 in the form of a recess. As a 
result, the hollow rod 105 and accordingly the external adjusting 
rod Sa of the dependently actuated closure member 5 are also 
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displaced upward, so that the corresponding partly open position~T2 

of the closure member 5 is obtained on the second seating surface 

3b. The pertinent end position of the actuating device 1 is to be 

seen from Figure 5. In this position cleansing medium can now flow 

from the second valve housing component 2b into the leakage cavity 

6 by way of the cleared second seating surf aces 3b and from this 

point reach the surroundings of the double seat valve over the 

discharge pipe 4b (see Figure 1). 

Installation of the proposed actuating device 1 is the 

simplest such process conceivable (see Figure 2). Since the valve 

rod 104 and the hollow rod 105 may be separated from the associated 

internal adjusting rod 4a and accordingly the external adjusting 

rod Sa, complete installation of the actuating device 1 can be 

accomplished with these rods detached from the double seat valve. 

First the main adjusting mechanism la may be premounted in the 

first housing component 101. The same applies to the individual 

adjusting mechanisms lb and le inside the second housing component 

102. The two housing components 101 and 102 may then be joined and 

connected to each other by way of a securing ring 122. Partial 

stroke movement of the closure members 4, s, is limited if the 

actuating device 1 is connected to the double seat valve and if the 

necessary partly open positions Tl and T2 in the seating area_may 

be assigned in advance and determined on the basis of interaction 

of all decisive components and their tolerances and may be 

determined by adjustment of the external and internal stop sleeves 

113 and 114. The stop sleeves 113, 114, may each be adjusted with 

high precision by way of fine screw threading in the components 

receiving the sleeves and reliably secured by way of the lock nuts 

115 and 116. 
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Figure 6 illustrates how, as a result of simple modificatron 
of the proposed actuating device 1 a double seat valve may be 
actuated whose independently actuated closure member is in the form 
of a slide valve with radial sealing means and whose dependently 
actuated closure member is in the form of a seating plate. In this 
closure member configuration the partly open position Tl of the 
closure member 4 is reached in the direction opposite that of the 
opening stroke H. In order to achieve the partly open position Tl, 

pressure medium 02 applies pressure to the main piston 106 from 
above by way of a pressure medium connection not shown. Limitation 
of the partial stroke of the closure member 4 downward is 
accomplished as a result of the circumstance that the valve rod 104 
comes to rest against a recess (not shown) above the spring support 
119. The partly open position T2 of the dependently actuated 
closure member 5 is effected by the piston 108, to which pressure 
is applied by pressure medium 03 by way of the first pressure 
medium connection 117. Entrainment of the hollow rod 105 by its 
hollow rod head 105a and limitation of the partial stroke of the 
piston 108 by a second recess 114a in the stop sleeve 114 have 
already been discussed in the foregoing. 
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Claims \. 

1. An actuating device for double seat valves with two 
individually movable closure members (4, 5) of which independently 
actuated member ( 4) comes to rest against the other member ( 5) 
after a partial stroke and as it opens transfers the latter (5) to 
a partly open position and which closure members (4, 5), in 
addition to the open position, may each be transferred 
independently of each other to a partly open position, the device 
consisting of an actuating device ( 1) having in a common drive 
housing a main adjusting mechanism (la) and individual adjustment 
mechanisms (lb, le) associated with the closure members (4, 5), and 
the individual adjustment mechanisms (lb, le) being mounted between 
the main adjustment mechanism (la) and the valve housing (2) and 
engaging adjusting rods of the closure members (4, 5) by way of 
pistons mounted on the adjusting rods so as to be movable in one 
direction and so as to be transferable to engagement with an 
entrainment connection, wherein 

• the piston (107) of the first individual adjustment mechanism 
{le) for the partly open position (Tl) of the independently 
actuated closure member (4) is movably mounted so as to be sealed 
externally in the drive housing (100) of the actuating device_(l) 
and 

• the piston {108) of the second individual adjustment mechanism 
(le) for the partly open position (T2) of the dependently actuated 
closure member (5) is in turn mounted movably so as to be sealed 
externally in a cylindrical recess (107a) of the piston {107) 
facing the main adjustment mechanism (la). 
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2. A device as described in Claim 1, wherein the sfop 

position of the pistons {107, 108) provided for limitation of the 
partial stroke of the closure members (4, 5) in relation to the 
pertinent adjusting rod (4a or 104, Sa or 105) on the latter may be 
varied from outside the actuating device (1) in the area of a 
spacer housing (7) connecting the latter to the valve housing (2). 

3. A device as claimed in Claim 2, wherein the stop position 
of each of the pistons (107, 108) is determined by means of stop 
sleeves (113, 114) which interpenetrate in the axial direction and 
through which extend the concentrically mounted adjusting rods (4a 
and 104, Sa and 105), the external stop sleeve (113) being mounted 
in the drive housing (100) and the internal stop sleeve (114) in 
the external stop sleeve {113) so as to be respectively adjustable 
and stationary. 

4. A device as claimed in one of Claims 1 to 3, wherein the 
drive housing {100) is divided into a first and a second housing 
component (101 and 102), the first (101) receiving the main 
adjustment mechanism (la) and the second {102) the individual 
adjustment mechanisms (lb, le). 
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