
US 20060278278A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2006/0278278 A1 

Van’t HolT (43) Pub. Date: Dec. 14, 2006 

(54) PRESSURE CONTROL DEVICE FOR A continuation-in-part of application No. PCT/NLOO/ 
PIPELINE 00547, ?led on Jul. 31, 2000. 

(75) Inventor: J aap Herman Van’t Ho?, (30) Foreign Application Priority Data 
Oud-Beijerland (NL) 

Jul. 30, 1999 (NL) ............................................ .. 1012754 

Correspondence Address: 
FISH & RICHARDSON PC Publication Classi?cation 
P.O. BOX 1022 
MINNEAPOLIS, MN 55440-1022 (US) (51) Int- Cl 

G05D 16/02 (2006.01) 
(73) Assignee: Packaging Technology Holding S_A_, an (52) US. Cl. ...................................................... .. 137505.41 

Luxemburg corporation 
(57) ABSTRACT 

21 A l. N .: 11/489 004 
( ) pp 0 ’ A pipeline assembly for transporting a ?uid such as oil, gas 
(22) Filed. JUL 19 2006 and Water along a ?uid path extending in the pipeline has a 

a pressure control device incorporated therein. The pressure 
Related U_s_ Application Data control device regulates the pressure of the ?uid downstream 

the pressure control device to a predetermined pressure 
(63) Continuation of application No, 10/058,763, ?led on Which is independent of, and less than, the pressure prevail 

Jan, 30, 2002, now Pat, No, 7,093,605, which is a ing in the pipeline upstream of the pressure control device. 

46 58 56 68 54 24 78 76 
52 

72 

I - __ 

48 74 73 Z 

@- 5g 
. 234 66 t______2a 

I J- _ - .__ 

_______ _ _ _>_ _ __\__ _ , so _ 80 

-—-—-—----—3—___—_-_:-- -——-— __lg__i_______----——'-"" _36 4-—-~’*" 
/t’' I / 40 I 39 

/ -63 l \ 
‘ \ \ ' Q 

—‘ 

39 2 6 6 2674.73 5 \__, 

/ 
6 2 72 

32, 60 44 61 52 t 54 7O 22 76 



US 2006/0278278 A1 Patent Application Publication Dec. 14, 2006 

mm 

mm on #9 

mm 
3 

Nb 

2. on 

wm 

ow .um 

2.. 3. mm o 

P .5 

It?’ I 1 Ill/11V 

/lv//////// 

II II‘ 

I-lllllnllll 
am 

vm mm 

mm 
on 

mmv 

Af/// /Ar Ill/l All/Ill’!////l/tY//4V///PYV// m» E. 3 

3 



US 2006/0278278 A1 

PRESSURE CONTROL DEVICE FOR A PIPELINE 

RELATED APPLICATIONS 

[0001] This is a Continuation-in-part of International 
Application No. PCT/NL00/00547, ?led Jul. 31, 2000, 
Which published in English as WO 01/09696. 

FIELD OF THE INVENTION 

[0002] The invention relates to an assembly for a pipeline 
for transporting a ?uid such as oil, gas and Water along a 
?uid ?oW path extending in the pipeline, having an pressure 
control device therein to control ?uid ?oW. 

BACKGROUND OF THE INVENTION 

[0003] The prior art includes a pressure control device 
arranged to be mounted to a pipeline Which pipe line is 
arranged for transporting a ?uid along a ?uid ?oW path 
extending in the pipeline, Wherein the pressure control 
device is arranged for regulating the pressure of the ?uid 
downstream the pressure control device to a predetermined 
pressure Which is independent of and less than the pressure 
prevailing in the pipeline upstream of the pressure control 
device. The prior art also includes an assembly including a 
pipeline for transporting a ?uid such as oil, gas and Water 
along a ?uid ?oW path, in combination With a pressure 
control device therein for regulating the pressure of the ?uid 
doWnstream of the pressure control device to a predetermine 
pressure Which is independent of, and less than, the pressure 
prevailing in the pipeline upstream of the pressure control 
device. The prior art also includes methods for regulating a 
pressure of a ?uid Which is transported along a ?uid ?oW 
path extending through the pipeline, the method comprising 
the step of incorporating a pressure control device in the 
pipeline for regulating the pressure of the ?uid doWnstream 
the pressure control device to a predetermined pressure 
Which is independent of, and less than, the pressure prevail 
ing in the pipeline upstream of the pressure control device. 

[0004] Such prior art assemblies, methods and pressure 
control devices are Well knoWn. In the pipeline several kinds 
of ?uids may be transported such as oil, gas, Water and other 
kinds of ?uids. A draWback of the knoWn assembly and 
methods is that they are relatively expensive due to the 
relatively high costs for the pressure control device. Also the 
pressure control devices Which are used in combination With 
pipelines for the transport of amongst others oil, gas and 
Water are not very accurate and reliable. Especially for the 
transport of oil, gas and Water the trouble free life time of the 
pressure control device should be relatively long. 

SUMMARY OF THE INVENTION 

[0005] The invention provides a solution for these draW 
backs. The assembly according to the invention is charac 
teriZed in that, the pressure control comprises a housing 
provided With an in?oW opening and an out?oW opening 
Wherein the ?uid ?oW path of the pipeline extends in the 
housing betWeen the in?oW opening and the out?oW open 
ing, the in?oW opening being in ?uid connection With the 
pipeline upstream of the pressure control device, the pres 
sure control device further comprising a controllable seal for 
releasing and closing the ?uid ?oW path in the housing and 
a pressure sensor element accommodated in the housing for 
movement betWeen a ?rst and a second position, the pres 
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sure sensor element in the ?rst position controlling the 
controllable seal to release the ?uid ?oW path in the housing 
and in the second position controlling the controllable seal 
to close off the ?uid ?oW path in the housing, the pressure 
sensor element on the one hand being exposed to the 
pressure prevailing in the ?uid ?oW path doWnstream of the 
controllable seal, and on the other being exposed to a 
predetermined force Which, in use, determines the predeter 
mined pressure, Wherein, in use, the pressure sensor element 
moves in the direction of the ?rst position When the pressure 
prevailing in the ?uid ?oW path doWnstream of the seal 
drops beloW the predetermined pressure determined by the 
predetermined force and the pressure sensor element moves 
in the direction of the second position When the pressure 
prevailing in the ?uid ?oW path doWnstream of the seal rises 
above the predetermined pressure determined by the prede 
termined force Wherein the pressure control device com 
prises a gas-tight chamber, the pressure sensor element 
comprising a plunger accommodated in the chamber for 
movement in an axial direction of the chamber betWeen the 
?rst and the second position, the space enclosed by the 
plunger and the chamber being ?lled With a gas for gener 
ating said predetermined force and the plunger being mov 
able betWeen the ?rst and the second position in a direction 
parallel to the direction of the ?uid ?oW path at the con 
trollable seal. 

[0006] Such an assembly may be manufactured With rela 
tively loW costs because it incorporates relatively cheap 
elements. 

[0007] Since the setting of the position of the plunger is 
only a result of the pressure prevailing in the ?uid ?oW path 
and the pressure in the chamber, a highly accurate control is 
effected. Moreover, the position of the plunger betWeen the 
?rst and the second extreme position does not affect the sum 
of the forces to Which the plunger is subjected. This means 
that the pressure control is realiZed in a very accurate 
manner. 

[0008] The assembly has the advantage that the pressure 
of the ?uid may be relatively high upstream of the pressure 
control device. The pressure may also vary upstream of the 
pressure control device. This may also include pulsating 
pressure variations. Under such condition the pressure 
doWnstream the pressure control device Will be a relatively 
loW and constant pressure. Such a constant relatively loW 
pressure doWnstream the pressure control device is very 
suitable for the supply of the ?uid such as Water, gas or oil 
to end users. Because the pressure upstream the pressure 
control device may be relatively high and may vary the ?oW 
rate to the end users can vary over a Wide range. Because the 
plunger is movable betWeen the ?rst and the second position 
in a direction of the ?uid ?oW path at the controllable seal 
forces of the ?oW of ?uid acting on the plunger Will not 
cause friction betWeen the plunger and the housing during 
movement of the plunger. It also folloWs that according to a 
practical embodiment of the assembly the plunger is gener 
ally movable betWeen the ?rst and the second position in a 
direction parallel to a direction from the in?oW opening to 
the out?oW opening. Preferably the controllable seal is 
moveable in a direction parallel to the ?uid ?oW path at the 
controllable seal. This has also the advantage that forces 
acting from the ?oW of ?uid at the seal and/or plunger Will 
not cause friction betWeen the plunger and/or controllable 
seal on the one hand and the housing on the other hand 
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during movement of the plunger and/or controllable seal 
between the ?rst position and the second position. 

[0009] In particular, it applies that the gas-tight chamber is 
manufactured from a metal. This minimiZes the chances of 
gas leaking aWay from the chamber, so that the accuracy of 
the pressure control device is guaranteed for a long period. 

[0010] According to a preferred embodiment, it holds that 
the pressure control device comprises at least one sealing 
element, such as a rubber ring and the controllable seal 
comprises a bar-shaped element connected to the plunger 
outside the space enclosed by the chamber and the plunger, 
While in the ?rst position, the bar-shaped element and the 
sealing element release the ?uid ?oW path and in the second 
position, the bar-shaped element and the sealing element 
close the ?uid ?oW path. The bar-shaped element is movable 
betWeen the ?rst and second position in a direction Which is 
parallel to the direction of the ?uid ?oW path along the 
bar-shaped element. Thus friction is avoided as discussed 
above. Another advantage is that the assembling of the 
pressure control device can be carried out With a cylinder 
Which forms the Walls of the chamber and Which is ?xed or 
not ?xed. Known sits are bound by ?xed values 

[0011] In most applications the gas pressure in the space is 
greater than an atmospheric pressure. Preferably the pres 
sure control device is provided With mounting means for 
mounting the pressure control device to the pipeline. The 
out?oW opening may be in ?uid connection With the pipeline 
doWnstream of the pressure control device so that the 
pipeline also extends doWnstream the pressure control 
device. It is also possible that the pressure control device 
forms the end of the pipe line. 

[0012] The method according to the invention is charac 
teriZed in that, the used pressure control device comprises a 
housing provided With an in?oW opening and an out?oW 
opening Wherein, in use, the ?uid ?oW path of the pipeline 
extends in the housing betWeen the in?oW opening and the 
out?oW opening Wherein, in the in?oW opening being in 
?uid connection With the pipeline upstream of the pressure 
control device, the pressure control device further compris 
ing a controllable seal for releasing and closing the ?uid ?oW 
path in the housing and a pressure sensor element accom 
modated in the housing for movement betWeen a ?rst and a 
second position, the pressure sensor element in the ?rst 
position controlling the controllable seal to release the ?uid 
?oW path in the housing and in the second position control 
ling the controllable seal to close off the ?uid ?oW path in 
the housing, the pressure sensor element on the one hand 
being exposed to the pressure prevailing in the ?uid ?oW 
path doWnstream of the controllable seal, and on the other 
being exposed to a predetermined force Which, in use, 
determines the predetermined pressure, Wherein, in use, the 
pressure sensor element moves in the direction of the ?rst 
position When the pressure prevailing in the ?uid ?oW path 
doWnstream of the seal drops beloW the predetermined 
pressure determined by the predetermined force and the 
pressure sensor element moves in the direction of the second 
position When the pressure prevailing in the ?uid ?oW path 
doWnstream of the seal rises above the predetermined pres 
sure determined by the predetermined force Wherein the 
pressure control device comprises a gas-tight chamber, the 
pressure sensor element comprising a plunger accommo 
dated in the chamber for movement in an axial direction of 
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the chamber betWeen the ?rst and the second position, the 
space enclosed by the plunger and the chamber being ?lled 
With a gas for generating said predetermined force and the 
plunger being movable betWeen the ?rst and the second 
position in a direction Which parallel to the direction of the 
?uid ?oW path at the controllable seal. The pressure control 
device according to the present invention is characteriZed as 
discussed above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Hereinafter, the invention Will be further speci?ed 
With reference to the accompanied draWing. In this draWing: 

[0014] FIG. 1 is a preferred embodiment of an assembly 
according to the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0015] In FIG. 1, reference numeral 1 designates an 
assembly according to the invention. The assembly 1 com 
prising a pipeline 2 for transporting a ?uid 4 such as oil, gas 
and Water along a ?uid ?oW path 6 extending in the pipeline 
2. In this example, the ?uid ?oW path 6 is indicated 
schematically by dotted lines. The assembly further com 
prises a pressure control device 22 incorporated in the 
pipeline 2 for regulating the pressure of the ?uid doWn 
stream the pressure control device to a predetermined pres 
sure Which is independent of and less than the pressure 
prevailing in the pipeline 2 upstream 12 of the pressure 
control device 22. The pressure control device 22 comprises 
a housing 24 Which is provided With an in?oW opening 26 
and an out?oW opening 28. The ?uid ?oW path 4 of the 
pipeline 2 extends in the housing 24 betWeen the in?oW 
opening 26 and the out?oW opening 28. The in?oW opening 
26 is in ?uid connection With the pipeline 2 upstream 12 of 
the pressure control device 22. 

[0016] The pressure control device 22 further comprises a 
controllable seal 32 for releasing and closing the ?uid ?oW 
path 6 in the housing and a pressure sensor element 34 
accommodated in the housing 24 for movement betWeen a 
?rst and a second position. The pressure sensor element 
controls in the ?rst position the controllable seal 32 to 
release the ?uid ?oW path 6 in the housing 24. Further, the 
pressure sensor controls in the second position the control 
lable seal 32 to close off the ?uid ?oW path in the housing 
24. The pressure sensor element 34 is on the one hand 
exposed to the pressure prevailing in the ?uid ?oW path 6 
doWnstream of the controllable seal, and is on the other hand 
exposed to a predetermined force Which, in use, determines 
the predetermined pressure. In use, the pressure sensor 
element 34 moves in the direction of the ?rst position When 
the pressure prevailing in the ?uid ?oW path 6 doWnstream 
10 of the controllable seal 32 drops beloW the predetermined 
pressure determined by the predetermined force and the 
pressure sensor element 34 moves in the direction of the 
second position When the pressure prevailing in the ?uid 
?oW path doWnstream of the controllable seal 32 rises above 
the predetermined pressure determined by the predeter 
mined force. 

[0017] In FIG. 1 the pressure sensor element 34 is in the 
?rst position. In this example, the pressure sensor element 
34 comprises a plunger 36 accommodated in a chamber 38 
formed in the pressure control device 22. In this example, 
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the chamber 38 is of cylindrical design. The plunger is 
accommodated in the chamber 38 for movement in axial 
direction 40 betWeen the ?rst and the second position. The 
plunger is movable betWeen the ?rst and the second position 
in a direction parallel to a direction 39 (in this example a 
horizontal direction) from the in?oW opening to the out?ow 
opening. 
[0018] The space 42 enclosed by the plunger 36 and the 
chamber 38 is ?lled With a gas for generating a predeter 
mined force pressing the plunger 36 in a direction of the ?rst 
position. In this example the predetermined gas pressure in 
the space 42 is higher than the atmospheric pressure. In the 
example, this direction is horizontally doWnWard. 

[0019] The pressure control device further comprises a 
bush-shaped part 44 in Which a channel 46 is formed. The 
?uid ?oW path 6 extends through the relevant channel. An 
open bottom side 48 of the channel 46 communicates With 
the in?oW opening 26. An open top side 50 of the channel 
46 is in ?uid connection With the out?oW opening 28, in this 
example via tWo openings 52, each opening provided in a 
side Wall 54 of the chamber 38. Both in the ?rst and in the 
second position of the plunger 36, the openings 52 are on the 
left side of the plunger 36, i.e. the openings 52 are located 
outside the space 42 enclosed by the chamber 38 and the 
plunger 36. 

[0020] In this example, the pressure control device com 
prises a sealing element, such as a rubber ring 56, included 
in the channel 46. The rubber ring is attached to the housing, 
in this example to an inner Wall of the channel 46. The 
controllable seal comprises a bar-shaped element 58 con 
nected, outside the space 42 enclosed by the plunger 36 and 
the chamber 38, With the plunger 36. In this example, the 
bar-shaped element 58 extends through the rubber ring 56 
and has its bottom side provided With a knob 60. In the ?rst 
position, the knob 60 and the sealing ring 56 are separated 
from each other to release the ?uid ?oW path 6. When, the 
plunger 36 moves to the right, the plunger 36 Will move from 
the ?rst position to the second position. As a result, the knob 
60 Will likeWise move to the right and Will, When the plunger 
36 reaches its second position, abut against the bottom side 
of the rubber ring 56 to close off the ?uid ?oW path 6. Hence, 
the plunger 36 is in the second position When the knob 60 
has moved to the right and abuts against the rubber ring 56. 

[0021] It also folloWs that the plunger 36 is movable 
betWeen the ?rst and the second position in a direction 39 
parallel to the ?uid ?oW path at the controllable seal 32, 60. 
It also folloWs that the controllable seal 32, 60 is movable in 
a direction 39 parallel to the ?uid ?oW path at the control 
lable seal. This has the advantage that forces acing from ?uid 
?oW at the seal and/or plunger Will not cause friction 
betWeen the plunger and/ or controllable seal on the one hand 
and the housing on the other hand during movement of the 
plunger and/or controllable seal. It also folloWs that the 
bar-shaped element 58 is movable betWeen the ?rst and 
second position in a direction 39 Which is parallel to the 
direction of the ?uid ?oW path 6 along the bar-shaped 
element 58. This has the same advantage as discussed above. 

[0022] A sealing element such as a sealing ring 68 is 
provided betWeen the plunger 36 and an inner Wall 70 of the 
chamber 38. The sealing ring 68 is attached to the plunger 
36 so that the sealing ring is movable relative the chamber. 
The sealing ring 68 may be a rubber sealing ring. 
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[0023] The bottom side 61 (left side) of the plunger 36 is 
exposed to the pressure prevailing in the ?uid ?oW path 
doWnstream of the controllable seal 32, i.e., the pressure at 
the out?oW opening 28. On the other hand, the top side 63 
(right side) of the plunger 36 is exposed to the predetermined 
pressure present in the space 42. This predetermined pres 
sure generates a predetermined force pressing the plunger 36 
in a direction of the ?rst position. Conversely, the pressure 
piling at the out?oW opening 28 presses the plunger 36 in a 
direction of the second position. As a result, the pressure 
sensor element (the plunger 36) moves in the direction of the 
?rst position When the pressure prevailing in the ?uid ?oW 
path doWnstream of the seal drops beloW the pressure 
predetermined by the predetermined force. Further, the 
pressure sensor element 36 (the plunger 36) moves in the 
direction of the second position When the pressure prevailing 
in the ?uid ?oW path doWnstream of the seal 32 rises above 
the pressure predetermined by the predetermined force. 
[0024] The above has as a result that the device operates 
as folloWs. In the pipeline upstream 12 of the pressure 
control device 22, there prevails a pressure higher than the 
predetermined pressure at Which the liquid 4 is to be 
transported in the pipeline doWnstream 10 of the pressure 
control device 22. When end users 72 connected to the 
pipeline doWnstream 10 of the pressure control device 22 
take off ?uid the liquid 4 Will ?oW With a relatively high 
pressure into the pressure control device 22 via the in?oW 
opening 26. The liquid 4 Will then ?oW to the out?oW 
opening 28 via the liquid ?oW path 6 in the housing 24. Via 
the out?oW opening 28, the liquid 4 ?oWs to the pipeline 2 
doWnstream 10 of the pressure control device 22 to the end 
users 72. 

[0025] When the pressure of the liquid 4 at the out?oW 
opening 28 rises above the predetermined, desired pressure, 
the pressure of the liquid at the bottom side 61 of the plunger 
36 Will likeWise rise above the predetermined value. In this 
example, the predetermined constant pressure at Which the 
liquid 4 is to ?oW through the pipeline 2 doWnstream 10 the 
pressure control device to the end users 72 is equal to the 
pressure prevailing in the space 42. As a result, the plunger 
36 Will be moved to the right. After all, the pressure in the 
space 42 is less than the pressure prevailing at the bottom 
side 61 of the plunger 36. The plunger then moves from the 
?rst position in the direction of the second position. In 
and/or adjacent the second position, the plunger 36 Will 
control the seal 32, 60, such that it closes off the ?uid ?oW 
path 6. During closing of the ?uid ?oW path 6, the pressure 
of the liquid at the out?oW opening 28 Will drop. This 
pressure drop continues until the pressure at the out?oW 
opening 28 is equal to the pressure prevailing in the space 
42. When the pressure of the liquid 4 at the out?oW opening 
28 threatens to drop beloW the pressure prevailing in the 
space 42, the plunger 36 Will tend to move again in the 
direction of the ?rst position. Consequently, the seal 32 Will 
be controlled in such a manner that it Will be slightly opened. 
As the seal 32 is opened again, the pressure at the out?oW 
opening 28 Will rise again, until the seal 32 is closed again 
When the plunger 36 is moved right again due to the rising 
pressure. This process continues and leads to an equilibrium 
condition at Which the pressure of the liquid 4 at the out?oW 
opening 28 and consequently in the pipeline 2 doWnstream 
10 of the pressure control device 22 assumes the predeter 
mined value determined by the predetermined pressure in 
the chamber 42, exerting the predetermined force on a top 
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side 63 of the plunger. The presume of the ?uid in the 
pipeline 2 downstream 10 of the pressure control device is 
indent from the ?uid ?ow rate supplied to the end users and 
independent from variations in pressure of the ?uid in the 
pipeline upstream 12 of the pressure control device. 

[0026] The pressure control device is provided with 
mounting means for mounting the pressure control device to 
the pipeline. The mounting means comprise for example a 
bayonet fastener 73 at the in?ow opening 26 together with 
a sealing ring 74. The mounting means also comprise for 
example a bayonet fastener 76 at the out?ow opening 28 
together with a sealing ring 78. 

[0027] The invention is in no way limited to the embodi 
ments outlined herein above. The ?ow rate may be high, 
such as between 1 liter/minute and 10000 liters/minute. The 
predetermined force on the pressure sensor element/plunger 
34 may in addition be generated by means of a spring 66, as 
is shown in FIG. 1. The sealing element 56 may be attached 
to the bar shaped element and being movable in a recess of 
the inner wall of the channel 46 for releasing and closing the 
?uid ?ow path if the plunger moves between tie ?rst and 
second position. In the possible embodiment of FIG. 1 the 
out?ow opening 28 is in ?uid connection with the pipeline 
2 downstream 10 of the pressure control device 22 so that 
the pipeline 2 also extends downstream the pressure control 
device. It is however also possible that the pressure control 
device forms the end of the pipeline 2. In that case the 
pipeline part downstream 10 of the pressure control device 
is deleted. In that case the out?ow opening 28 may be 
provided with a valve 80 (schematically shown by dotted 
line 80). The pressure control device may in that case for 
example be located at the end user. The valve 80 is operated 
by the end user for starting and stopping of a ?ow of the 
liquid 4 through the valve. The valve can also be operated to 
regulate the ?ow rate through the valve 80. The ?ow rate 
may be high such as 10 liters/minute. 

[0028] In this patent application, “a ?uid” is also under 
stood to mean a cream, paste, gel, powdery substance and 
possible combinations thereof. Such variants are each under 
stood to fall within the framework of the invention. 

1. A ?uid transport assembly comprising, in combination: 

a pipeline for transporting a ?uid such as oil, gas and 
water along a ?uid ?ow path extending in the pipeline; 
and 

a pressure control device incorporated in the pipeline for 
regulating the pressure of the ?uid downstream the 
pressure control device to a predetermined pressure 
which is independent of, and less than, the pressure 
prevailing in the pipeline upstream of the pressure 
control device; 
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wherein the pressure control device comprises a housing 
with an in?ow opening and an out?ow opening wherein 
the ?uid ?ow path of the pipeline extends in the 
housing between the in?ow opening and the out?ow 
opening, the in?ow opening being in ?uid connection 
with the pipeline upstream of the pressure control 
device the pressure control device further comprising a 
controllable seal for releasing and closing the ?uid ?ow 
path in the housing and a pressure sensor element 
accommodated in the housing for movement between a 
?rst and a second position, the pressure sensor element 
in the ?rst position controlling the controllable seal to 
release the ?uid ?ow path in the housing and in the 
second position controlling the controllable seal to 
close off the ?uid ?ow path in the housing, the pressure 
sensor element on the one hand being exposed to the 
pressure prevailing in the ?uid ?ow path downstream 
of the controllable seal, and on the other being exposed 
to a predetermined force which, in use, determines the 
predetermined pressure, wherein, in use, the pressure 
sensor element moves in the direction of the ?rst 

position when the pressure prevailing in the ?uid ?ow 
path downstream of the seal drops below the predeter 
mined pressure determined by the predetermined force 
and the pressure sensor element moves in the direction 

of the second position when the pressure prevailing in 
the ?uid ?ow path downstream of the seal rises above 
the predetermined pressure determined by the prede 
termined force wherein the pressure control device 
comprises a gas-tight chamber, characterized in that, 
the pressure sensor element comprising a plunger 
accommodated in the chamber for movement in an 
axial direction of the chamber between the ?rst and the 
second position, the space enclosed by the plunger and 
the chamber being ?lled with a gas for generating said 
predetermined force and the plunger being movable 
between the ?rst and the second position in a direction 
parallel to the direction of the ?uid ?ow path at the 
controllable seal and wherein the plunger is movable 
between the ?rst and the second position in a direction 
from the in?ow opening to the out?ow opening, 
wherein the plunger moves in the direction of the ?rst 
position if it moves in the direction of the in?ow 
opening and the plunger moves in the direction of the 
second position if it moves in the direction of the 
out?ow opening. 

2-33. (canceled) 


