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(57) Claim

1, A valve for controlling the flow of fluid while permitting the isolated inlet of 

a medium to at least one leakage cavity, comprising:

a casing including a first end casing part, a middle casing part, and a second 

end casing part arranged in series, said casing defining an inner space;

first Sealing means for providing a seal between said first end casing part and 

Said middle casing part, and second sealing means for providing a seal between said 

middle cashig part and said second end casing part, at least one of said first and 

second scaling means comprising two seals disposed in scries;

at least one leakage cavity in the inner space of said casing, said cavity being 

connected with the environment of the· valve between the two seals of one of said first 

and second scaling means;

closing means engageable with said first scaling means for placing said middle 

casing part out of communication with said first end casing part and simultaneously 

engageable with said second scaling means for placing said middle casing part out of 

communication with said second end easing part, said closing means comprising at 

least one closing member; and

shutter means selectively engagecblc with either one of said first and second 

sealing moans for providing fluid communication between a selective adjacent pair of
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said casing parts, said shutter means comprising at least one shutter member having 

a through passage, said shutter member selectively engaging one of said first and 

second scaling means to thereby provide said fluid communication between one of 

said pairs of adjacent casing parts, and said closing means selectively engaging the 

other of said first and second sealing means to block fluid communication between the 

other of said pair of adjacent casing parts, said closing means and said shutter means 

comprising means for selectively isolating said leakage cavity from the remainder of 

the inner space of said casing.
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(54)Title: PROCESS AND DEVICE FOR CONTROLLING THE ADMISSION OF A MEDIUM INTO AT LEAST 
ONE LEAKAGE CHAMBER OF A VALVE DEVICE

(54) Bezeichnung: VERFAHREN ZUR STEUERUNG DES MEDIUMEINTRITTES IN WENIGSTENS ElNEN LEK- 
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(57) Abstract

A process is useful for controlling the admission of a medium into at least one 
leakage chamber of a valve device described in the preamble of claim 1, The process 
makes it possible to obtain a multiple-way reversing valve of novel design whose re­
versing functions and properties, in particular the leakproofness of each seat part, are 
novel. For this purpose, in the position of the valve which differs from its starting po­
sition with respect of the reversed valve seat, the closing slide valve which separates 
the leakage chamber from the inner chamber replaces the closing member which ex­
ercises the same function in the starting position, and vice Versa,

(57) Zusammenfassung

Die Erfindung betrifft ein Verfahren zur Steuerung des Mediumeintrittes in 
wenigstens eineu Leckageraum einer Ventilvorrichtung nach dem Qberbegriff des 
Anr-’uchs 1, Durch das vorgeschlagene Verfahren Wird in Anwendung auf ein 
Mehrwege-Umschaltventil, das an sich in seinem Aufbau schon neu 1st, eine Ventil- 
yorrichtung geschaffen, die hinsichtlich der gegebenen Schaltfunktionen und seiner 
Eigenschaften, insbesondere der Leckagesicherheit jedes einzeinen Sitzbereiches, neu 
ist. Dies wird unter anderem verfahrenstechnisch dadurch erreicht, daS in der von der 
Grundstellung abweichenden Steliung der Ventilvorrichtung am jewetls umgeschalte- 
nen Ventilsitz eine Substitution des den Leckageraum von dem Innenraum jeweils 
absperrenden SchlieSgliedes bzw, VerschluBteils durch das jeweils andere vorgesehen 
wird,



Process for controlling the medium inlet into at least one 
leakage cavity of a valve and an apparatus for its performance

The invention relates to a process for controlling the medium 
inlet into at least one leakage cavity of a valve according to 
the opening portion of claim 1 and an apparatus for its per­
formance .

The state of the art known so far in the field of the so- 
called leak-proof polyway-switching valves can e.g. be 
gathered from DE-PS 20 2 7 792. In the cleansing position 
and/or the sterilizing position this valve satisfies (cp. 
column 5, lines 40 et seq.) the minimum requirement to be met, 
namely that there must exist, at any time, at least two seals 
between the filling material to be packed and. e.g. a cleansing 
agent for the vessels, and that the space between the seals is 
to be rinsed with a cleansing agent. In analogy with field of 
pneumatics the known valve constitutes a so-called 4/2-way 
valve, since it is provided with four connections (three 
casing connections, one leakage cavity connection) and two 
switching positions. There is not given a normal position in 
which the valve, as seen from the middle valve casing part, is 
either open or closed at both sides. From Fig. 2 of the above 
cited reference it is furthermore evident that in the 
illustrated filling position of the valve there exists only a 
simple sealing between the middle valve casing part 3 and the 
lower valve casing part 4. While in this position product is 
transferred from the upper valve casing part 2 to the middle 
valve casing part 3, pressurized cleansing agent can basically 
stand in line in the lower valve casing part 4. In this case a 
defective sealing in the lower seat region or an impact of 
pressure from the lower valve casing part 4 would lead to a 
mixing of product and cleansing agent, since the lower seat 
region is not protected against leakage.



German patent application P 37 01 027.1 furthermore describes 
a valve with a leakage cavity, which is provided with two 
sealing places disposed in series and in the closed position 
of the valve prevents the overflow of fluids from one valve 
casing part into another. There the leakage cavity is disposed 
between the sealing places and connected with the environment 
of the valve via the valve casing. With this so-called double 
seat valve the technical problem is solved to control the 
inlet also in other positions of the valve, in addition to the 
control of the medium inlet known per se from the inner space 
to the leakage cavity in the closed position of the valve. The 
solution of the procedural problem is achieved in that the 
connection between the leakage cavity and the inner space in 
positions other than the closed position of the valve is con­
trolled with the same effect and in the same manner as in the 
closed position by means of an arrangement substituting the 
closing member concerning its interaction with the leakage 
cavity, With view to the concrete realization there is inter 
alia provided a locking element which with respect to the 
closing member is disposed in relatively mobile relation in 
the direction of the degree of its freedom of motion and con­
trols the connection between the leakage cavity and the inner 
space of the valve casing parts. In the course of this, at 
least in the open position of the valve, the locking element 
is in permanent contact with the two sealing places, these 
being realized by sealing means disposed on the side of the 
valve casing or on the side of the closing member or the 
locking element, respectively.

From the above mentioned German patent application there is 
also known a sealing arrangement comprising two separate seals 
disposed on the side of the valve casingj in the Euro-PCT- 
application (WO 88/05512) claiming the priority of said German 
patent application these two discrete seals inter alia are 
seals with annular cross section.
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Starting out from the prior ait shown it is the problem of the 
invention to create a process for the control of the medium 
inlet into at least one leakage cavity of a valve, wherein the 
valve comprises more than two valve casing parts with feed and 
drain casing parts and in particular has controllable 
connections between leakage cavity and inner space of the 
valve casing.

The problem is solved by applying the characterizing features 
of claim 1 or 2, wherein the process according to the inven­
tion provides the valve with switching functions and proper­
ties which are novel and advantageous.

Advantageous embodiments of the valve for performing the above 
mentioned process are described in subclaims 3 to 12. It is 
revealed that there a valve Is proposed the structure of which 
was unknown so far. ·

With the proposed invention it is possible to realize a com­
plex valve with three valve casing parts, five connections and 
three switching positions. When designing a specific seat 
region with one leakage cavity opening between two seals this 
results in a novel assembly unknown hitherto with which a 
switching function becomes possible which was unknown so far 
to be realizable with known valves of this structure, namely 
the simultaneous closing position of the two outer valve 
casing parts with respect to the middle casing, and wherein 
additionally one leakage cavity each is provided between two 
adjacent valve casing parts. In analogy to the classification 
of valves in the technology of pneumatics this novel valve 
constitutes a so-called 5/3-way valve. Such a valve comprises 
five connections and 3 positions (A, B, C). In the middle 
position A, the so-called normal position, and depending on 
the dimension of the closing members the middle valve casing 
part can be closed or open on both sides, respectively, with 
respect to the outer valve casing parts. In the two other
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positions B and C there results a switching function between 
the middle valve casing part and the respective connected 
outer valve casing part. The connection of the middle valve 
casing part and of the outer valve casing parts is identified 
with 1, 2 and 4 in accordance with the known nomenclature, 
while two further connections are designated 3 and 5. From the 
table shown below it can be seen which switching position is 
assumed by the respective connections 1 to 5 in the positions 
A, B and C. A closed connection is designated with "0", an 
open connection with "1",

Switching states of a 5/3-way valve 
according to the state of the art

Connection P o ,s5 it i ο n

A . B C

1 0 1,Ί ii
2 0/1-r Γ1 ι-I
3 0/lJ 0
4 0/1η : I" hi
5 0/1J 1 Li

* /**

Λ J

* closed in normal position A 
** open in normal position A

From the above table it becomes evident that such valves exist 
"closed" in the normal position or "open" in the normal posi­
tion (cp, column A).
It furthermore becomes evident which connections of the 5/3- 
way valve are connected to each other in the B-position or in 
the C-position.

In the subject matter of the application, which, as already 
erpiained above, is a 5/3-way valve in view of the number of 
connections and switching positions, each of connections 3 and
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5 constitutes the connection of the leakage cavity to the 
inner space of the valve casing. According to the invention 
this connection is always closed, in the closed position as 
well as in the open position of the valve. The table shown 
below exhibits the switching states of the subject matter 
according to the invention in analogy to the nomenclature 
known from pneumatics.

Switching states of the valve 
according to the invention

Connection Position

A B c

1 o/iq 1 Ί •iq

2 0/1- 0
1J

3 0 0 0

4 0/lJ l.J 0

5 0 0 0

*/**

* closed in normal position A 
** open in normal position A

j
I From the above table it is evident that in the valve according 

to the invention the connections 1, 2 and 4 (connection 1 for 
the middle valve casing part; connections 2 and 4: connection 
for the respective outer valve casing parts) are switched in 
the same manner as in the 5/3-valve according to the state of 
the art. In position B connection 1 is switched through to 
connection 4, and in position C connection 1 is switched 
through to connection 2. Identity between the two solutions 
furthermore occurs in the switch position "closed in normal 
position". While in the 5/3-way valve according to the state 

art in position B connection 2 is connected with 
jn 3, and in position C connection 4 is connected with
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f connection 5, in the valve according to the invention 
; connections 3 and 5 (connection of the leakage cavity to the 
i inner space of the valve casing) always remain closed also in 
j these positions.

When comparing the two valves with respect to the embodiment 
"normal position open" no concurrence will be found. While 
connection 1 in the valve according to the state of the art 
remains closed and connections 2 and 3 or 4 and 5 are 
connected to each other, it is evident from the subject matter 
according to the invention that there connections 1, 2 and 4 
are connected to each other, while the connections of leakage 
cavities 3 and 5 are, as intended, in closed position.

Prom the last mentioned table it becomes evident that the 
valve proposed according to the invention constitutes a 5/3- 
way valve, which is not available in this configuration and 
with the above-mentioned, properties in the field of valves, in 
particular in the field of the food and beverage industry. 
Apart from the function as switching valve there exists a 
normal position in which the valve is either closed or open. 
Furthermore the valve is leakproof in each seat region.

Starting out from the requirements for the actual use either 
both the leakage cavities or one of the two leakage cavities 
can be dispensed with in accordance with an embodiment of the 
valve according to the invention comprising three valve casing 
parts, Thus there is achieved a polyway-switching valve 
without or with only one leakage-safeguard in one of the two 
seat regions between adjacent valve casing parts. For the case 
that in one seat region the leakage cavity is omitted, the 
locking element will substitute the closing member with view 
to its interaction with the seal.

The valve proposed 
the problem, of the

according to the invention when applied to 
above-mentioned publication DE-PS 20 27 792
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can easily be changed to a so-called 5/2-way valve by dimen­
sioning the closing member correspondingly and omitting the 
normal position, and lead to a solution wherein also the lower 
valve seat is leakproof.

While already the omission of the normal position in the valve 
according to invention leads to a 5/2-way valve meeting the 
above requirements, it is possible in contrast to the known 
valve to modify the valve according to the invention to a real 
5/2-way valve by dimensioning the length of the closing member 
accordingly, since it is easily possible to dimension the 
valve thus that on the one hand the closing member assumes a 
closed position before giving up the closed position on the 
other hand. In any case, in a switching run of the known poly­
way-switching valve an intermediate position must be accepted 
wherein the middle casing part 3> is simultaneously connected 
with the two outer valve casings 2 and 4.

In the valve proposed according to the invention the 
connection element(s) can be disposed between the two closing 
members. Alternatively there is also feasible a solution where 
there is at least one locking element each on both sides of a 
single closing member. In the first mentioned case closing 
members as well as the locking elements can be connected to 
each other, so that in an unrestricted function of the valve 
merely two drive motions from outside are necessary. In the 
second case the same advantages are obtained regarding the 
design of the drive of such a valve.

AU

While the above-mentioned valve allows unrestricted, leakage- 
free switching, a further embodiment of the valve according to 
the invention makes it possible to switch the valve with only 
one single drive motion, however, dispensing with leakage-free 
switching, i.e. tolerating a restricted switching leakage. 
This is achieved in that the locking elements are fixedly 
connected with the closing member in spaced relation.
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A further embodiment of the valve according to the invention 
proposes to combine the locking elements when disposed at the 
inside and between the closing members to one locking element 
unit, which is displaced via a bar in relatively mobile rela­
tion to the closing member, the passage of which bar through 
the closing member can be bridged material closed in simple 
manner and under favorable conditions by means of a bellows.

Another embodiment of the valve according to the invention 
provides that in its axial extension the closing member is 
modified by arrangements operating like a telescope, the 
distance between the closing members being bridged material 
closed by a flexible connection element. Through this measure 
it becomes possible to furnish the valve with an ambivalent 
normal position, namely the normal position "closed" or the 
normal position "open". The largest axial extension of the 
closing member in the normal position of the valve is to be 
dimensioned such that the closing member covers both seat 
regions including the total respective leakage cavities.

In its shortest axial extension the valve in its normal 
position is open on both sides as seen from the middle valve 
casing part.

When using the valve according to the invention a further, not 
unimportant advantage occurs if e.g, a tank discharge is 
connected to the middle casing part and the outer valve casing 
parts are connected with conduits. While with the conventional 
assemblies of polyway-switching valves all regions of the 
polyway-switching valves in contact with the product were 
reached only if either both or at least the further off con­

duit was charged with cleansing agent from the tank/ all 
regions of the valve proposed according to the invention are 
already reached when one of the two conduits is cleaned from
the tank*



Examples of embodiments of the invention are illustrated in 
the drawing and explained in detail hereinafter.

There are shown in;

Figs. 1 to 3
in simplified schematic illustration a center section 
through the valve according to the invention in the three 
switching positions possible (Fig. 1: in normal position A 
closed; Fig. 2 and Fig. 3: the two other open positions B, 
C), with a single locking element being disposed at the 
inside of the two closing members;

Figs. 4 to 6
a center section through another embodiment of the valve 
according to the invention, also in the three, switching 
states possible, wherein two locking elements are disposed 
at the inside cf the two closing members and wherein a 
fixed connection of all locking elements and closing 
members to each other is provided;

Figs. 7 to 9
a center section through a further advantageous embodiment 
of the valve according to the invention in the three 
switching states possible, wherein the locking elements and 
the closing members with respect to number and arrangement 
correspond to the embodiment according to Figs. 4 to 6, 
however, a relative mobility between locking elements and 
closing members being given?

Figs. 10 to 12
a further center section through an embodiment of the valve 
according to the invention in the three switching states 
possible, wherein the locking elements are disposed at both 
sides of a single closing member and firmly connected 
thereto;
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Figs. 13 to 15
a center section through a further advantageous embodiment 
of the valve according to the invention in the three 
switching states, as resulting from Figs, 10 to 12, wherein 
there is provided a relative mobility of the locking 
elements with respect to the closing member;

Fig. 16 and Fig. 17
in a substantially simplified, schematical illustration a 
center section through another embodiment of the means 
according to the invention in its normal position, wherein 
the axial extension of the closing member can be modified 
in a telescope-like manner (Fig, 16: closing members 
arranged outside the locking elements; Fig, 17: closing 
member arranged inside the locking elements),
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List of designations
100, 200, 300 
2a/2al

Valve casing parts 
Drain outlet

3
4/400/401
4a/400a
4b/400a
4c/4Q0c
4 02
403
404
405
406
408
409 
5/51 
501/500 
5a
5b/5lb 
5c/51c
52
53
54
6/61
70/701
71/701

12
13
15/151
16/161

Casing closing part
Closing member
Bar
Apertures
Connection bridges
First closing member element 
Second closing member element 
First telescopic bar 
Second telescopic bar 
First flexible connection element 
First guide bore
Second guide bore
Locking element
Locking element unit
Bar I
Bridges
Passage opening
First connection element 
Second connection element 
Second passage opening 
Leakage cavity
First seal
Second seal
First sealing place
Second sealing place
Casing seal
Connection means
Connection port
Channel

Collection channel
First compensation piston

First bellows

Bellows



12

I/ll Inlet of the cleansing fluid
II/II1 Drain of the cleansing fluid

Leakage
V/Vl Passage or pipe flow

f

/■

1

A t-'
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Fir \hows a valve with a locking element 5 disposed inside 
between rhe two closing members 4 and 400. The valve with the 
three casing parts 100, 200 and 300 is in its normal position 
A, in which it is closed on both sides as seen from the middle 
valve casing part 200.
In Figs. 2 and 3 the two open positions B and C of the valve 
are shown, wherein in Fig. 2 the upper closing member is in 
its open position and locking element 5 substitutes the posi­
tion assumed by the closing member in the closed position with 
view to seals 7 0 and 71, The lower closing member 4 00 is 
dimensioned such that in the switching position shown it has 
not yet left the lower seat region with seals 701 and 711.
In Fig. 3 the lower closing member 400 is in its open posi­
tion, the sole locking element 5 has substituted the position 
of the closing member in its closed position with view to 
seals 701 and 711, Thereby the upper closing member’ 4, in the 
same manner as the lower one, is dimensioned such that valve 
casing parts 100 and 200 are still sealed against each other, 
In each case the seals 70 and 71 or 701 and 711 are defined 
either by closing member 4 or 400 or by locking element 5, 
Between seals ,0 and 71 there is leakage cavity 6 and between 
seals 701 and 711 there is leakage cavity 61. By the kind of 
hatching in Figs. 1 to 3 it is indicated that in each of the 
switching states shown closing members 4 and 400 have the same 
distance from each other, so that it is possible to connect; 
and actuate them via one single bar (not shown) advanced from 
outside the valve, Locking element 5 requires its own drive, 
the necessary switching stroke of which is shorter than that 
for the closing members,. Locking element 5 with its passage 
opening 5c allows the passage of flow V, above called "inner 
passage", from the middle casing part 200 to the upper casing 
part 100 or vice versa,

In the position of locking element 5 as shown in Fig, 3 the 
respective passage flow via the passage opening 5c is designa-

? flf u|ted VI, Structure and function of the remaining structural 

A Ju
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; elements in the area of the valve casing parts 100 and 200 are
< known from German patent application P 37 01 027.1 and from

; i the Euro-PCT-Application WO 88/05512 claiming the priority of
’' the afore-mentioned patent application. This is particularly
J. true for a casing closing part 3, a eating seal 12 and a
'j connection means 13, a first and a second sealing place 8 and

i 9, respectively, a connection port 15, a channel 16 and a
collection channel 18, a drain outlet 2a, from which the

_ cleansing liquid or leakage designated with II penetrates. The
j inlet of the cleansing liquid via connection port 15 is
ί designated with I.

1 The seat region provided between valve casing parts 200 and
: 300 is completely identical to that between valve casing parts

100 and 200. As distinguished from the equal parts in the
: upper seat region, the parts in this seat region are designa­

ted by adding the numeral 1 to the designations as known from
I the above patent applications (P 37 01 027.1; WO 88/05512). A
; description of the lower region of the known valve therefore
. is dispensable.

) Nevertheless the valve illustrated in Figs, 1 to 3 does not
’ simply represent a cumulation of two valves known per se from

the above-mentioned patent applications. Apart from the fact
| that already the combination of the two valves known per se,
j as already explained above, forms a completely new valve, the
j substantial difference over the mere combination resides in
j that there are provided one single locking element 5 only and

A. closing members 4 and 400 coupled to one another, due to which
the complex valve can manage with merely two different drive 
motions, which are generated by means not shown.

In Figs. 4 to
according to
possible, the 
Valve casing

6 there is shown another embodiment of the means 
the invention in the three switching states 
latter corresponding to those of Figs. 1 to 3. 
parts 100, 200 and 300 and the pertinent
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structural parts are identical with those according to figs. 1 
to 3. Therefore a complete enumeration with reference numerals 
was dispensed with in these and the subsequent figures. 
Although elements 4 and 400, 6 and 61, 8 and 81, 9 and 91, 70 
and 701, 71 and 711 are still identified in detail they need 
not be referred to once more with respect to their purpose 
since they were already explained in the description of Pigs. 
1 to 3. In contrast to the embodiment according to Figs. 1 to 
3 a second locking element 51 is provided in addition to 
locking element 5 in the embodiment according to Figs. 4 to 6. 
By way of example locking element 5 is firmly connected with 
closing member 4 via a connection bridge 4c and locking 
element 51 is firmly connected with closing member 400 via a 
connection bridge 400c, each at a distance si, Since the upper 
closing member 4 in turn is fixedly connected with the lower 
closing member 400 via a bar 400a, the illustrated, valve can 
be switched by means of a single drive motion, which is gene­
rated by means not shown. The switching movement from the 
closed to the open position, however, is not performed 
leakage-free, since between the locking element and the clo­
sing member 5, 51 or 4, 400 the above mentioned distance si 
exists. Apart from their connecting function, it is a task of 
connection bridges 4c and 400c to fix the respectively asso­
ciated seals 70, 71 or 701, 711 in their necessary positions, 
during the switching movement from the closed to the open 
position or vice versa. In the open position as shown in Fig, 
5 the passage flow designated V flows from the valve casing 
part 200 via passage opening 5c and the openings 4b into the 
upper valve casing part 100. In the other open position as 
shown in Fig. 6 the passage flow VI flows in corresponding 
manner via a passage opening 51c and openings 400b formed 
between the connection bridges 400c, from the middle valve 
casing part 200 into the lower valve casing part 300 or vice 
versa. The interrupted lines 21 and 211 characterize possible 
compensation pistons with which the valve can be equipped and

1
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which take care of a complete pressure compensation at closing 
member 4, 400.

In the embodiment according to Figs. 7 to 9 the same designa­
tions are used as in the embodiment according to Figs. 4 to 6, 
and the structural elements designated such are of identical 
structure and function. In the following description of the 
figures therefore reference is made only to the differences in 
the embodiments. The two closing members 4 and 400 are 
connected to one another at least via one second connection 
element 53 disposed eccentrically. The drive of the upper clo­
sing member 4, and thus also of the lower closing member 400, 
is produced via a bar 4a, which is a hollow bar. A bar 5a, 
connected with a locking element unit 500, is guided in said 
hollow bar. Said locking element unit 500 consists of the two 
locking elements 5 and 51, which in turn are firmly connected 
to one another by means of a first connection element 52. The 
locking element unit 500 is disposed in relatively mobile 
relation with respect to the closing members 4, 400 and can be 
displaced by a total of the two-fold distance s2. Said two­
fold distance s2 results from an aperture cross section 
corresponding approximately to the nominal cross section of 
the valve, the aperture cross section being formed in the 
respective open positions of the valve between the locking 
element 5 or 51 and the respectively associated closing member 
4 or 400. A penetration gap, which is not defined in more 
detail, formed between bar 5a and closing member 4, is bridged 
material closed via a bellows 34. Apart from the passage 
openings 5c or 51c provided in locking elements 5 or 51 for 
the already mentioned passage flow V or VI there are provided 
second passage openings 54 between the first connection ele­
ments 52, through which the above mentioned passage flows V 
and VI can penetrate from the locking element unit 500 into 
the valve casing part 200 surrounding it, or vice versa. The 
illustrated embodiment realizes switching operations of the 

For this purpose there are
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necessary two independent drive motions of rods 4a and/or 5a, 
which are activated by not shown means .

Figs. 10 to 12 show a further embodiment of the valve 
according to the invention. In the following reference is only 
made to the differences over the preceding figures, in parti­
cular over Figs. 4 to 6. Like in the embodiment according to 
Figs. 4 to 6 the locking elements 5 and 51 are in fixed 
connection against closing member 401, which is combined in 
one single structural element and now supports from outside 
the locking element 5 via connection bridge 4c and locking 
element 51 via connection bridge 400c. The distance between 
locking element 5 or 51 and closing member 401 is again si. 
Apart from this, the remaining structure of the valve and its 
mode of operation are completely identical with that according 
to Figs. 4 to 6. A further description and explanation there­
fore is not necessary. .

As far as its fundamental structure is concerned the embodi­
ment according to Figs. 13 to 15 is explained by a direct com­
parison with the embodiment according to Figs, 10 to 12 and 
regarding the function and mode of operation of its locking 
elements 5 and 51 by a comparison with the embodiment 
according to Figs. 7 to 9. The single closing member 401 is 
now driven by at least one bar 4a disposed eccentrically. The 
locking elements 5 and 51 are connected to each othet via a 
bar 5a which is activated by not shown means. Each of locking 
elements 5 and 51 is connected with said bar via a bridge 5b 
or 51b. Locking elements n and 51, bar 5a and bridges 5b and 
51b together form a locking element unit 501, which is 
displaced with relative mobility against closing member 401.

The displacement distance from one open position of the valve 
to the other amounts to a total of the two-fold distance s2, 
Which in the open position has an aperture cross section
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the valve. Each of an upper and a lower penetration place, 
which are not designated in detail, between bar 5a and closing 
member 401 are bridged material closed by means of a bellows 
26 or 261. In the normal position of the valve (Fig. 13) said 
bellows 26, 261 are mounted without tension, while in the open 
positions of the valve they are alternatingly stretched (26 in 
Fig. 14 and 261 in Fig, 15) or jolted (261 in Fig. 14 and 26 
in Fig. 15).

The valve as shown in Figs. 1 to 15 can be realized by means 
of the features for seals, leakage cavities, locking elements 
and closing members as well as pertinent controlling parts as 
known from the above-mentioned patent applications 
P 37 01 027.1 and WO 88/05512.

Figs. 16 and 17 show an embodiment of the valve wherein clo­
sing member 4, 400 (Fig. 16) and closing member 401 (Fig. 17) 
are modified in their axial extension by means of assemblies 
404, 408 or 405, 409 working telescope-like. 404 designates a 
telescopic bar and 408 a first guide bore. In Fig. 17 said 
structural elements are designated by 405 and 409. The 
distance between closing members 4 and 400 (Fig. 16) or 
between the first and the second closing member 402 and 403 , 
respectively, is bridged material closed by means of a 
flexible connection element 406 or 407.

By means of these two embodiments it is possible to design the 
respective valve in its normal position ambivalent regarding 
the switching state of the two outer valve casing parts with 
respect to the middle valve casing part. In the case of a 
short distance between closing members 4, 400 and 402, 403 the 
valve is closed in its normal position, in the case of the 
largest distance possible, it is open in its normal position.
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The claims defining the invention are as follows:
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1. A valve for controlling the flow of fluid while permitting the isolated inlet of 

a medium to at least one leakage cavity, comprising:

a casing including a first end casing part, a middle casing part, and a second 

5 end casing part arranged in series, said casing defining an inner space;

first sealing means for providing a seal between said first end casing part and 

said middle casing part, and second sealing means for providing a seal between said 

middle casing part and said second end casing part, at least one of said first and 

second sealing means comprising two seals disposed in series;

10 at least one leakage cavity in the inner space of said casing, said cavity being

connected with the environment of the valve between the two seals of one of said first 

and second sealing means;

closing means engagcablc with said first sealing means for placing said middle 

casing part out of communication with said first end casing part and simultaneously

15 engageablc with said second scaling means for placing said middle casing part out of 

communication with said second end casing part, said closing means comprising at 

least one closing member; and

shutter means selectively engageablc with cither one of said first and second 

scaling means for providing fluid communication between a Selective adjacent pair of

20 said casing parts, said shutter means .mprising at least one shutter member having 

a through passage, said shutter member selectively engaging one of said first and 

second scaling means to thereby provide said fluid communication between one of 

said pairs of adjacent casing parts, and said closing means selectively engaging the 

other of said first and second Scaling means to block fluid communication between the

25 other of said pair of adjacent casing parts, said closing means and said shutter means 

comprising means for selectively isolating said leakage cavity from the remainder of 

the inner space of said casing.

2. The valve of claim 1, wherein said first scaling means and said second scaling 

means comprises two seals disposed in scries, and the valve further comprises two 

leakage cavities, one leakage cavity being connected with the environment of the valve
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between the two seals of one of said first and second sealing means.

3. The valve of claim 1 or 2, wherein said closing means comprises two closing 

members, a first closing member movable between a first position in engagement with 

said first scaling means for placing said middle casing part out of communication with

5 said first end casing part and a second position out of engagement with said first 

sealing means for placing said middle casing part in communication with said first end 

casing part, and a second closing member movable between a first position in 

engagement with said second scaling means for placing said middle casing part out 

of communication with said second end casing part and a second position out of

10 engagement with said second scaling means for placing said middle casing part in 

communication with said second end casing part.

4. The valve of any one of the preceding claims wherein said shutter means is in 

engagement with said first scaling means when said first closing member is out of 

engagement with said first scaling means, and said shutter mean is in engagement with

15 said second scaling means when said second closing member is out of engagement 

with and second scaling means.

5. The valve of any one of the preceding claims, wherein said shutter means 

comprises two shutter elements each having a through passage, including a first shutter 

clement movable between a first position out of engagement with Said first sealing

20 means and a second position in engagement with said first Sealing means, and a 

second shutter clement movable between a first position out of engagement with said 

second scaling means and a second position in engagement with said second sealing 

means,

6. The valve of any one of the preceding claims wherein Said shutter means is 

25 fixed relative to said closing means,

7, The valve of according to any one of claims 1 to 5 wherein said shutter means
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8. The valve of any one of the preceding claims wherein the valve has a first 

position in which said closing means is out of engagement with said first scaling 

means and said second scaling means, and said shutter means is in engagement with 

said first sealing means and said second sealing means, and a second position in which

5 said closing means is in engagement with one of said first sealing means and Said 

second sealing means and out of engagement with the other of said first scaling and 

second scaling means, and said shutter means is in engagement with said other of said 

first scaling means and said second sealing means.

10

Λ A . t'

• · f » K »«

* I *• «» i * ««»<
15

20

9« The valve of claim 8, wherein the valve has a third position in which said 

closing means is in engagement with said first scaling means and said second scaling 

means, and said shutter means is out of engagement with Said first scaling means and 

said second scaling means.

10. The valve of any one of the preceding claims wherein the through passage of 

said shutter clement extends from one of Said end casing parts to said middle casing 

part when said shutter means is in engagement with said first scaling means and said 

Second scaling means,
■ . : t :

11. The valve of any one of the preceding claims wherein said closing means 

comprises two closing members and a bar rigidly connecting said closing members,

12. The valve of any one of the preceding claims wherein Said shutter means 

comprises two shutter elements, each said shutter clement being mounted at a fixed 

distance from said closing means and defining with said closing means a flow passage 

having a first area, and said casing defines flow passages, each having a second area, 

between said first end casing part and said middle casing part and between said 

middle casing part anti said second end casing part, said first area being substantially 

cqti ‘1 to said second area.

13, The valve of claim 1 wherein said shutter means comprises two shutter: : l·
elements connected to one another to define a shutter clement unit, and said closing
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means comprises two closing members, said shutter element unit being movably 

mounted between and relative to said closing members.

14. The valve of claim 13, further comprising means for mounting the shutter 

element unit for movement to a predetermined distance from each closing member to

5 define with each closing member a flow passage having a first area, and said casing 

defines flow passages each having a second area between said first end casing part and 
j said middle casing part and between said middle casing part and said Second end

j casing part, said first area being substantially equal to said second area,
I ; '

L 15, The valve of claim 13 orT4 wherein said closing means comprises two closing
{ t t :■ : '

; « ' 10 members, means extending between said closing members for connecting said closing

j members for movement relative to one another, and means extending between said

! closing members and surrounding said connecting means for separating said

ί connecting means from the inner space of the casing, said connecting means
ί comprising a flexible connection element,

I

15 16. A method for controlling a valve comprising a casing including a first end

casing part, a middle casing part, and a second end casing part arranged in series, said 

casing defining an inner space;

first sealing means for providing a seal between said first end casing part and 

said middle casing part, and second scaling means for providing a seal between said

20 middle casing part and said second end casing part, at least One of said first and 

second Scaling means comprising two seals disposed in series;

at least one leakage cavity in the inner space of said casing, said cavity being 

connected with the environment of the valve between the two seals of one of said first 

and second sealing means;

25 closing means cngagcablc with said first scaling means for placing said middle
casing part out of communication with said first end casing part and simultaneously 

cngagcablc with said second sealing means for placing said middle casing part out of 

communication wtih said second end casing part, said closing means comprising at

least one closing member; and

I
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shutter means selectively engageablc with cither one of said first and second 

scaling means for providing fluid communication between a selective adjacent pair of 

said casing parts, said shutter means comprising at least one shutter member having 

a through passage, said shutter member selectively engaging one of said first and

5 second sealing means to thereby provide said fluid communication between one of 

said pairs of adjacent casing parts, and said closing means selectively engaging the 

other of said first and second sealing means to block fluid communication between the 

other of said pair of adjacent casing parts, said closing means and said shutter means 

comprising means for selectively isolating said leakage cavity from the remainder of

10 the inner space of said casing;

said method comprising;

moving said closing member between a first position in engagement with said 

first sealing means and a second position out of engagement with scaling means; and 

moving said shutter clement into engagement with said first scaling means

15 when said closing member is in said Second position,

17. A valve substantially as hereinbefore described with reference to the 

accompanying drawings.

18. Apparatus for controlling the medium inlet into at least one leakage cavity of 

a valve substantially as hereinbefore described with reference to any one of the

20 particular embodiments shown in the accompanying drawings,

19. A method for controlling a valve substantially as described with reference to 

any one of the particular embodiments shown in the accompanying drawings,

DATED this 30th day of January, 1992

25 CARTER SMITH & BEADLE

Qantas House, 2 Railway Parade, 
Camberwell, Victoria 3124, 

Australia,
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Summary

The invention relates to a process for controlling the medium 
inlet into at least one leakage cavity of a valve according to 
the opening part of claim 1.

When applying the proposed process to a polyway-switching 
valve, the construction of which is novel per se, a valve is 
created which is novel with view to the switching function and 
with view to its properties, in particular the leak-proof 
property of each individual seat region,

In the procedural technique this is inter alia achieved in 
that in the valve position deviating from the normal position 
there is provided at each switched valve seat a substitution 
of the closing member or locking element by the respective 
other one for shutting off the leakage cavity from the inner 
space. (Fig, 7)
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