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DESCRIPTION

Description

Field of the Invention

[0001] The present invention relates to a flow control device. It is particularly, but not
exclusively, concerned with an adjustable flow control device which contains a plurality of
orifices of varying diameter.

Background of the Invention

[0002] There are many applications in the air and gas industry where a dependable and
constant flow of air or gas is required. In particular, for twin tower pressure swing devices as
used for compressed air drying and gas generation, a fixed orifice valve is particularly useful.
An inherent part of such pressure swing devices is the use of a purge or re-generating stream
of compressed air or gas from the high pressure 'on-stream' tower to the low pressure
regenerating 'off-stream' tower. In all cases this purge air or gas effectively re-conditions the
sorbent in the 'off-stream’ tower.

[0003] The design of control valve arrangements on pressure swing devices varies
considerably but in its simplest form, the tower switching is typically done using two shuttle
valves and two exhaust valves which have proved both cost effective and extremely reliable. A
variation on this valve arrangement is to use a shuttle valve for switching the inlet flow from
one tower to the other and using two non-return valves for controlling the outlet flow of each
tower. Non-return valves have the advantage of providing a means to prevent back flow
through the pressure swing device which can cause severe damage to the sorbent. In such
configurations the purge flow normally travels through a conduit in a by-pass arrangement
circumnavigating the non-return valves however US 8,262,784 and EP 2205339 describe a
non-return valve with a single integral fixed orifice. The vast majority of such non-return valves
are circular in design and are spring loaded in a normally closed position to prevent back-flow.
However under normal process flow conditions the pressure differential across the valve forces
the valve open to allow the process gas to pass downstream.

[0004] The proportion of purge flow to process flow is controlled by either an adjustable
variable area flow control valve or a fixed orifice arrangement. Variable area control valves are
relatively expensive and require a flow meter to set the correct proportion of purge flow
furthermore they can be easily tampered with by unskilled operators causing the drier to work
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inefficiently. Although the use of fixed orifice valves is extremely useful and cost effective they
also have a significant problem in that the orifice size is normally pre-set at the factory in line
with a pre-ordered specification, and cannot easily be changed on site as generally a
replacement serviceable component is required. Pressure swing devices have many variables
affecting the required purge flow rate, for instance: change in pressure or temperature, change
in process flow, change of required dew point, change of generated gas quality (i.e. purity of
generated gas) and even change of altitude. It would therefore be extremely useful to have an
adjustable flow control valve which could be easily and precisely adjusted to suit the conditions
on-site. EP 0076451 A discloses a fluid selector valve. WO 2014/000726 proposes a device for
controllable delivery of a medium.

[0005] One object of the present invention is to address the above problem.

Summary of the Invention

[0006] The flow control devices of the present invention contain a plurality of orifices of
different sizes such that the flow rate of gas/liquid through the device can be selectively
controlled.

[0007] A first aspect of the present invention provides a flow control device according to claim
1.

[0008] In the flow control device of this aspect, the plurality of first orifices each provide a fixed
specific fluid flow rate for any predetermined pressure loss across the orifice.

[0009] Preferably the second orifice can be positioned and locked in a sealable manner over a
chosen first orifice whilst the remaining part of the second element closes off the other first
orifices.

[0010] The flow control device can be used on all types of gas and liquid fluids.
[0011] By using a device with selectable fixed orifices instead of a single variable area valve,
the flow rate for each selected orifice is pre-set, whereas variable area valves need flow

meters and fine adjustment to set a specific flow rate.

[0012] Preferably the second orifice has a cross-section which is greater than that of each of
said first orifices.

[0013] The flow control device also has a third element, wherein the first element is mounted
to the third element in a predetermined arrangement and the third element and the second

element cooperate to seal the first element between them.

[0014] In this configuration, the first element may be a disc having the plurality of first orifices,



DK/EP 3584474 T3

whilst the second and third elements are a valve cover and body respectively. The disc can
then be mounted in the valve body and the valve cover connected to the valve body so as to
align the second orifice with the selected first orifice.

[0015] This configuration provides for the ability to easily interchange discs. This can be
especially useful where large numbers of orifices need to be provided as they can be split
between two or more discs. The disc can be sealed with the valve body and cover by using
suitable gaskets or bonding with a suitable sealant or simply over moulding the disc to the body
or cover.

[0016] The first element may be rotationally fixed relative to either the second element or the
third element and the second element and third element may each have a plurality of splines
equal to the number of first orifices, so that the second element and third element can be
selectively engaged in a plurality of positions, each corresponding to the alignment of said
second orifice with a different one of said first orifices. By providing the splines, which may
include a female recessed portion on one element and a male hub portion on the other, the
second and third elements are constrained to only engage in configurations in which the
second orifice is aligned with a first orifice. This reduces or removes the need for accuracy by
the user in ensuring that the orifices are aligned and/or reduces or removes the possibility that
the elements are connected in a manner in which the orifices are not aligned.

[0017] Alternatively, the first element may have a location tab and the second element or the
third element may have a plurality of tab locators equal to the number of first orifices, so that
the first element can be selectively engaged in a plurality of positions, each corresponding to
the alignment of said second orifice with a different one of said first orifices. The location tab
and tab locators constrained the first and second elements to only engage in configurations in
which the second orifice is aligned with a first orifice. This reduces or removes the need for
accuracy by the user in ensuring that the orifices are aligned and/or reduces or removes the
possibility that the elements are connected in a manner in which the orifices are not aligned.
The tabs and/or tab locators may have labelling, e.g. as described further below, to indicate
the first orifice which is aligned with the second orifice.

[0018] The third element includes a plurality of third orifices each of which aligns with a
corresponding one of said first orifices. Thus the first element can be seated securely on the
third element so that fluid passing through the selected first orifice passes through the
corresponding orifice in the third element. If a number of orifices less than the number of first
orifices is provided in the third element, a flow path from the selected first orifice to the orifices
in the third element will need to be provided.

[0019] The first element may also incorporate a sector in which there is no orifice (where one
would ordinarily be positioned). The selection of this position would effectively shut off and

prevent flow through the device, which can be useful for diagnostic or testing purposes.

[0020] Preferably the plurality of first orifices are circular and are located with each of their
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centres equidistant from the centre of the first element. This is termed common PCD (pitch
circle diameter). If the first element is circular, then the first orifices can be positioned with each
of their centres set at the same radial displacement from the centre of the disc. However, it is
not essential to have the orifices around a given PCD particularly when a combination of both
large and small orifices are used provided that the engagement spline always corresponds with
the orifice placement.

[0021] Preferably a seal is located around the second orifice to ensure that, in use, the first
orifice is fluid sealed to the second orifice. This will avoid any leakage around the connection
between the first and second orifices.

[0022] The flow control device may further include an alphanumeric register aligned with each
of said first orifices, so that the selected first orifice can be identified, e.g. by a user. Preferably
the alphanumeric register is provided on the outside of the device so that it can be consulted
by a user to determine which orifice is selected without the need to take the device apart.
Alternatively one of the elements not bearing the alphanumeric register may be provided with a
notch which allows one entry in said register to be observed, so that the changing alignment of
the register with that element causes a different entry in the register to be visible.

[0023] The flow control device may further include a filtering device positioned upstream of
said second orifice (or on either or both sides of the second orifice). The filtering device can
thus prevent the orifice from being blocked by foreign matter.

[0024] Preferably the first element is metallic with the orifices produced by laser cutting.

[0025] Producing a series of accurate orifices can be problematic and time consuming
especially when there are a large number of differently-sized orifices. If the first element is
made of metal then an option is to drill the orifices. However, as each orifice is of a different
size this would require many tool changes all of which takes time. The first element could be
made from plastic, in which case it is possible to mould the part with different size orifices in
one shot but plastic moulding can also be problematic with worn tools producing flash or
inaccurate holes due to processing parameters or tool wear over a period of time.

[0026] Laser machining is quick and can produce extremely accurately dimensioned orifices.
The laser machining may also be used to create other features on the first element, for
example to allow for connection with the third element (if present).

[0027] In certain embodiments, the first element may be metallic and have one or more
locating elements laser cut to ensure correct orientation of the first element to the second or
third element. The locating elements may be designed to ensure the correct location no matter
which orientation the first element is engaged with the other elements, thereby providing a
"poka-yoke" system.

[0028] The flow control device may also act as a non-return valve. This allows the flow control
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device to be used in configurations where reverse flow through the device would be
disadvantageous or even dangerous.

[0029] The device of the present aspect may include any combination of some, all or none of
the above described preferred and optional features.

[0030] A second aspect of the present invention provides a pressure swing device according to
claim 9.

[0031] Pressure swing devices have many variables affecting the required purge flow rate, for
instance: changes in pressure or temperature, changes in process flow, changes of required
dew point, changes of generated gas quality (i.e. purity of generated gas) and even changes of
altitude. As the pressure swing device of this aspect has a flow control device which is
adjustable between a range of different known flow rates, the flow between the towers can be
easily adjusted to suit the conditions on-site.

[0032] A third aspect of the present invention provides a pressurised gas or fluid system
according to claim 10.

Brief Description of the Drawings

[0033] Embodiments of the invention will now be described by way of example with reference
to the accompanying drawings in which:

Figure 1a shows a flow control device according to an embodiment of the present invention;
Figure 1b shows the flow control device of Figure 1a in exploded form;

Figure 2a shows the flow control device of Figure 1a from the rear;

Figure 2b shows the flow control device of Figure 2a in exploded form.

Figure 3 shows a cross section through a valve;

Figure 4 shows a sectional view taken along the line A-A of the valve in Figure 3; and

Figure 5 shows a section view through a valve.

Detailed Description

[0034] An embodiment of the flow control device is a valve consisting of three parts: a valve
body 1, a circular orifice plate 2 and a circular valve cover 3 as shown in Figures 1 and 2.



DK/EP 3584474 T3

[0035] The orifice plate 2 is a circular disc with a series of various diameter orifices 21
positioned around a common PCD (pitch circle diameter), i.e. with each of their centres set at
the same radial displacement from the centre of the disc. The diameters of these orifices 21
are known and recorded.

[0036] The orifice plate 2 has a central circular hole 22 with two locating pins 23 which engage
with notches 13 in a locating ring 12 on the body 1 to position the orifice plate 2 both centrally
and rotationally with respect to the body 1. A different number of locating pins 23 could be
used to the same effect, or the shape of the central hole could be selected to match a similarly
shaped protrusion or recess on the body 1. Preferably the locating pins or other means of
locating do not have rotational symmetry so that the orifice plate 2 can only be located in a
single orientation with respect to the body 1. Furthermore, the locating pins 23 are designed to
ensure the correct location no matter which orientation the orifice plate 2 is fitted to the valve
body 1, thereby providing a "poka-yoke" system.

[0037] The body 1 has a plurality of orifices 11 which match in number to the orifices 21 in the
orifice plate 2. Towards the centre of the internal face of the body, a locating ring 12 is provided
which protrudes slightly from the face. This locating ring 12 matches to the central circular hole
22 of the orifice plate, thereby locating and retaining the orifice plate in relation to the body 1.
The locating ring 12 has two notches 13 which engage with the locating pins 23 on the orifice
plate to retain the orifice plate in a fixed rotational position relative to the body and thereby
ensure that the orifices 11 in the body 1 are aligned with the orifices 21 in the orifice plate 2.

[0038] The body 1 has a circular recessed female splined hole 14 around the outer
circumference of the internal face for engagement with the valve cover 3. The number of
splines is equal to the number of orifices 21 in the orifice plate 2.

[0039] In the centre of the internal face of the body 1 is a fixing means 15, such as the blank
female threaded hole shown in Figure 2b. This allows the orifice plate 2 and valve cover 3 to
be fixed to the body 1 and a fluid-tight seal made.

[0040] Advantageously the body has an alphabetical or numerical register aligned with the
series of orifices 11 which can be cross referenced against a table of known performance
characteristics to ensure the correct orifice 21 is used for each application. This register could
be printed, inscribed or moulded on the outer circumference of the body 1 and aligned with
each spline of the hole 14. The register can be observed through a notch 34 to ensure correct
positioning.

[0041] The valve cover 3 is typically of the same diameter as the internal face of the valve
body 1 and has a single orifice 31. The orifice 31 is at least equal to, or larger in diameter than
the largest diameter orifice 21 in the orifice plate 2 and is located on the same PCD as the
orifices 21 in the orifice plate 2.
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[0042] The cover 3 has around its circumference a circular male splined boss 32 dimensioned
to fit the splines 14 in the valve body 1. The interaction between the boss 32 and the splines 14
rotationally fixes the cover 3 and the body 1 relative to each other, thereby fixing the position of
the orifice 31 in the cover 3 relative to the orifices 21 in the orifice plate 2.

[0043] In the centre of the cover 3 is a through hole 33 through which the locking device 41
passes to engage with the fixing means 15. The locking device 41 is typically in the form of a
bolt which engages with the threaded hole 15 in the body and bears against the cover 2 to hold
the two parts together in use.

[0044] The single orifice 31 in the valve cover 3 may be provided with a filtering device on the
upstream side to prevent the orifice 31 from being blocked by foreign matter.

[0045] The various parts of the device can be manufactured from plastic or metal depending
on the application requirements.

[0046] The orifice shape of all of the orifices 11, 21, 31 can take any form such as square,
oval, hexagonal etc. but for sake of practicality a circular round orifice is preferred. It is also
preferable that the orifices are all of the same cross-sectional shape to avoid or reduce the
turbulent flow associated with movement of the fluid past orifices of different shapes.

[0047] Producing a series of accurate orifices can also be problematic and time consuming
especially when the orifice plate 2 may have twenty or more differently-sized orifices 21. If the
orifice plate 2 is made of metal then it is normal to drill orifices. However, as each orifice 21 is
of a different size this would require many tool changes all of which takes time. If the orifice
plate 2 is made from plastic then it is possible to mould the part with different size orifices 21 in
one shot but plastic moulding can also be problematic with worn tools producing flash or
inaccurate holes due to processing parameters or tool wear over a period of time, etc.

[0048] In the present embodiment these problems are addressed by the orifice plate 2, which
is a pre-holed annular disc sandwiched between the valve body 1 and valve cover 3. The
orifice plate 2 can be made from plastic but is preferably made from a corrosion resistant metal
such as brass or preferably stainless steel.

[0049] Such discs can be pressed, water jet cut or laser cut from sheet steel. Advances in
water jet and laser cutting technology lends itself to producing such discs and when the orifices
are cut in this way, it is quick, extremely accurate and cost effective especially with today's
computer controlled machines. At the same time as producing the series of orifices the cutting
machine can also cut female registering locations 22, 23 which will coincide with male
registering locations 12, 13 in the valve body 1. These registering locations ensure the orifice
plate 2 is always located in the correct position. Another feature of these techniques is the
ability to etch meaning that all manner of identification markings can be added to the disc, such
as part numbers or the register information to allow a user to identify which size of orifice is in
use.
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[0050] Whilst it is possible to position the orifice plate 2 on the high pressure or low pressure
side of the valve body 1, it is preferable to position it on the high pressure side as the
differential pressure will help aid the orifice plate 2 seal against the valve body 1.

[0051] The orifice plate 2 may be interchangeable. This is especially useful when large
numbers of orifices 21 need to be used as they can be split between two or more orifice plates
2. Of course the orifice plate 2 needs to seal with the valve body 1 and cover 3 and this can be
done by using suitable gaskets or bonding with a suitable sealant or simply over moulding the
disc to the body or cover.

[0052] Many empirical formulas have been devised over the years to estimate or predict the
anticipated flow rate through an orifice which is an accurate sharp edged circular hole.
Therefore by inputting the application specific data, typically fluid type and differential pressure,
then the flow rate can be closely approximated. This allows the user of the flow control device
to select the orifice with the desired flow characteristics based on the size of the selected
orifice (which can be determined from the register information) and the application specific
data.

[0053] The embodiment described above relates to a non-moving valve which would normally
be held and sealed within a pressure containing receptacle, for example within a pressure
swing device, and would have both inlet and outlet conduits. Other embodiments of the present
invention provide a pressure swing device incorporating one or more flow control devices
according to embodiments of the present invention.

[0054] In a pressure swing compressed air drier, the inlet would provide high pressure dry air
from the 'on stream' tower and the outlet would provide extra dry air to the 'off stream'
regenerating tower.

[0055] In a further embodiment, the adjustable flow control valve and a non-return valve are
combined to provide a dual function valve which provides a means to prevent back flow
through the pressure swing device (which can cause severe damage to the sorbent).

[0056] Function one is when the valve is closed and in this mode it provides a means for
controlled purge flow and in function two the valve is open providing unrestricted process gas
flow to the outlet port of the device.

[0057] The non-return valve may be of any known construction, but are typically circular in
design and are spring loaded in a normally closed position to prevent back-flow. However
under normal process flow conditions the pressure differential across the valve forces the valve
open to allow the process gas to pass downstream.

[0058] Figure 3 shows a three-part in-line variable purge valve 50 (although the valve shown is
a purge valve, it will be appreciated that valves for other purposes can be made to the same or
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similar construction). This valve permits purge flow in either direction. Figure 4 shows a cross-
section along the line A-A in Figure 3.

[0059] The valve 50 is made up of three primary components: a first manifold 51, a second
manifold 52 and a disc 53 which is sandwiched between the two manifolds.

[0060] The first manifold 51 has a first port 56 which, in use, is in fluid communication with one
of the towers of the pressure swing device. The second manifold 52 has a second port 57
which, in use, is in fluid communication with the other of the towers of the pressure swing
device.

[0061] The disc 53 is sandwiched between the two manifolds 51, 52 which are bolted together
using a standard 4 bolt flange fixing. Bolts pass through holes 58 in the manifolds and the two
manifolds are secured together with an O-ring seal 59 around the disc 53.

[0062] The disc 53 has a number of circular orifices 54 cut around a common pitch circle
diameter, each having a different, known radius. The disc is mounted in one of a number of
predetermined rotational positions on the second manifold 52 as viewed in Figure 4 which are
arranged such that, in each of the predetermined positions, one of the orifices 54 on the disc is
positioned in-line with a single orifice 55 in the second manifold 52. The single orifice 55 in the
second manifold 52 has a greater diameter than all of the orifices 54 cut into the disc 53. The
single orifice 55 may have its own O-ring seal 60 which ensures a fluid-tight seal between the
disc 53 and the second manifold 52.

[0063] The first port 56 is in fluid communication with the selected orifice 54 in the disc 53. The
orifice 55 in the second manifold is in fluid communication with the second port 57.

[0064] Accordingly, fluid can flow from the first port to the second port (or vice-versa) through
the selected orifice 54 in the disc 53, and the rate of flow will be determined by the diameter of
the selected orifice 54 and can be readily determined from known information about the
diameter of the selected orifice 54 and the properties of the fluid.

[0065] As shown in Figure 4, the second manifold 52 has a plurality of tabs 61, each bearing
an alphanumeric reference. The number of tabs 61 matches the number of orifices 54 cut into
the disc 53. The disc 53 has an indicator 62 which, when the disc 53 is aligned such that one of
the orifices 54 is aligned with the orifice 55 in the second manifold, aligns with one of said tabs
61. Therefore a user of the valve 50 can easily determine which orifice 54 is in use and, from a
reference table or other source, information about that orifice.

[0066] Either due to the interaction between the tabs 61 and the indicator 62, or through a
separate set of mutually engaging portions, the disc 53 is constrained to only be positioned in a
fixed number of rotary positions relative to the second manifold. This number of positions
corresponds to the number of orifices 54 in the disc 53, such that in each position a different
one of said orifices aligns with the orifice 55 in the second manifold.
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[0067] It will be appreciated that, where components of this valve 50 have not been described
in detail, they may have similar properties, functions or characteristics (including any optional
properties, functions or characteristics) as described in relation to similar components of the
above described embodiment.

[0068] Figure 5 shows a cross-section through a valve 70. In contrast to the above described
embodiment in which the valve was comprised of three principal components, the valve 70 has
two principal components: a first plate 71 and a second plate 72.

[0069] The first element 71 has a number of circular orifices 74 cut around a common pitch
circle diameter, each having a different, known radius. The first element 71 is mounted to the
second element 72 in one of a number of predetermined rotational positions which are
arranged such that, in each of the predetermined positions, one of the orifices 74 on the disc is
positioned in-line with a single orifice 75 in the second element 72. The single orifice 75 in the
second element 72 has a greater diameter than all of the orifices 74 cut into the first element
71. The single orifice 75 may have its own O-ring seal 80 which ensures a fluid-tight seal
between the first element 71 and the second element 72.

[0070] The rotational position of the first element 71 relative to the second element 72 is
controlled to be in one of the number of predetermined positions by spline locators 76. The first
element 71 is secured to the second element 72 by a fixing bolt 77 so that the O-ring seal 80 of
the single orifice makes a fluid-tight seal between the elements.

[0071] The valve 70 can be mounted in a pipe 78 or other fluid containing component and fluid
flow around the valve is prevented by an outer O-ring seal 79. A circlip 81 is used to hold the
valve 70 in position.

[0072] It will be appreciated that, where components of this valve 70 have not been described
in detail, they may have similar properties, functions or characteristics (including any optional
properties, functions or characteristics) as described in relation to similar components of the
above described first embodiment.

[0073] While the invention has been described in conjunction with the exemplary embodiment
described above, many equivalent modifications and variations will be apparent to those skilled
in the art when given this disclosure. Accordingly, the exemplary embodiment of the invention
set forth above is ereconsidered to be illustrative and not limiting, the invention being limited
only by the appended claims.

REFERENCES CITED IN THE DESCRIPTION

Cited references



DK/EP 3584474 T3

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o USB207784F [oGa3t
o EPZ205330AIRGO3]
EPQOTE451A 06041
o WOZO140007 264 [8804]




10

15

20

25

30

DK/EP 3584474 T3

Patentkrav

1. Stramningsreguleringsindretning med et farste element (2), et andet ele-
ment (3) og et tredje element (1), hvor:

det farste element (2) har en flerhed af farste abninger (21), hver med et for-
udbestemt tvaersnit;

det andet element (3) har en anden abning (31); og

det farste (2) og det andet (3) element er selektivt og teetnende i indgreb i en
flerhed af positioner, hvor i enhver af positionerne er den anden abning pa linje
med en anden af de forste abninger (21) for at tillade fluidkommunikation gen-
nem indretningen via den anden abning (31) og den valgte farste abning,
hvor det farste element (2) er monteret pa det tredje element (1) i et forudbe-
stemt arrangement, og det andet element (3) og det tredje element samarbej-
der om at teetne det fgrste element mellem dem, og

hvor det tredje element har en flerhed af tredje abninger (11), som hver iszer
er pa linje med en tilsvarende af de farste abninger (21),

kendetegnet ved, at flerheden af forste abninger (21) hver iseer har et forskel-
ligt tveersnit for at forsyne hver farste abning med en fast specifik fluidstrgm-

ningshastighed for ethvert forudbestemt tryktab pa tveers deraf.

2. Stramningsreguleringsindretning ifelge krav 1, hvor det fgrste element (2)
har en placeringsfane, og det andet element (3) eller det tredje element (1) har
en flerhed af faneplaceringer svarende til antallet af farste abninger (21), sa-
ledes at det forste element selektivt kan bringes i indgreb i en flerhed af posi-
tioner, der hver iszer svarer til justeringen af den anden abning med en anden

af de forste abninger.

3. Streamningsreguleringsindretning ifelge et hvilket som helst af de forega-
ende krav, hvor flerheden af farste abninger (21) er cirkulaere og er placeret
med ethvert af deres centre lige langt fra midten af det farste element (2).
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4. Strgmningsreguleringsindretning ifelge et hvilket som helst af de forega-
ende krav, hvor en taetning er placeret rundt om den anden abning (31) for at
sikre, at den fgrste abning (21) under brug er fluidforseglet til den anden ab-

ning.

5. Stramningsreguleringsindretning ifelge et hvilket som helst af de forega-
ende krav, der yderligere indbefatter et alfanumerisk register, der er pa linje
med enhver af de farste abninger (21), saledes at den valgte farste abning kan
identificeres, og eventuelt i et element, der ikke beerer det alfanumeriske regi-
ster, et hak (34) for at gare det muligt for én indgang i registret at blive obser-

veres.

6. Streamningsreguleringsindretning ifelge et hvilket som helst af de forega-
ende krav, yderligere indbefattende en filtreringsindretning, som er placeret pa
den ene eller begge sider af den anden abning.

7. Strgamningsreguleringsindretning ifelge et hvilket som helst af de forega-
ende krav, hvor det fgrste element (2) er metallisk og har et eller flere lokali-
seringselementer (23), der er skaret ud med vandstrale eller laser, for at sikre
korrekt orientering af det forste element (2) til det andet (2) eller tredje (1) ele-

ment.

8. Stramningsreguleringsindretning ifelge et hvilket som helst af de forega-
ende krav, hvor strgmningsreguleringsindretningen ogsa kan fungere som en

kontraventil.

9. Tryksvingningsanordning, der indbefatter to tarne i fluidforbindelse med hin-
anden og en stramningsreguleringsindretning ifolge et hvilket som helst af de
foregaende krav, der regulerer fluidstrammen mellem tarnene i mindst én ret-

ning.
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10. Tryksat gas- eller fluidsystem indbefattende en stremningsreguleringsind-

retning ifalge et hvilket som helst af kravene 1 til 8.
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DRAWINGS

FIG. 1b

FIG. 1a
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FIG. 4
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FIG. 5
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