19 DANMARK (10 DK/EP 2776747 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent-og
Varamaerkestyrelsen

51)  IntCl.: F 16 K 17/12 (2006.01) B 65D 90/34 (2006.01) F 16 K 24/04 (2006.01)
F 16 K 31/08 (2006.01)

(45) Overseettelsen bekendtgjort den: 2016-02-08

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgarelse om meddelelse af patentet: 2015-12-09

(86) Europeeisk ansggning nr.: 12780081.1

(86) Europeeisk indleveringsdag: 2012-10-16

(87) Den europaeiske ansggnings publiceringsdag: 2014-09-17
(86) International ansggning nr.: DK2012050385

(87) Internationalt publikationsnr.: WO2013068012

(30) Prioritet: ~ 2011-11-09 DK 201170611 P

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: Serensen, Eric Aarestrup, Blencathra , The Ridges, Finchampstead, Wokingham RG40 3SS,
Storbritannien

(72) Opfinder: MATZEN, Lars, Strandgards Allé 40, 3600 Frederikssund, Danmark
(74) Fuldmaegtig i Danmark: Awapatent A/S, Rigensgade 11, 1316 Kebenhavn K, Danmark
(54) Benaevnelse: Udluftningsventil til lastetanke

(56) Fremdragne publikationer:
WO-A2-2011/032561
DE-B- 1 105 346
US-A- 1620 719
US-A- 5203 372
US-A- 5224 511
US-A1- 2002 066 486



DK/EP 2776747 T3



DKI/EP 2776747 T3
DESCRIPTION

[0001] The invention relates to a venting valve intended for equalizng overpressure in cargo tanks in, for instance, oil tankers,
wherein said valve comprises a valve housing with an axially movable valve body and a thereto associated valve seat, wherein the
position of the valve body relative to the valve seat is dependent on the pressure in the cargo tank.

[0002] There are international regulations for type approval/test of equipment in connection with pressure valves for use in cargo
tanks found onboard oil tankers. A substantial provision in these regulations is for the valve in a test set-up to show that valve
oscillations having a frequency inferior to 0.5 Hz will at no point in time arise in consequence of an open/close cycle.

[0003] In order to comply with this problem, it is chosen to use valves with a large blow-down (the difference between the
pressure at which the valve opens and the pressure at which the valve closes). One example of this is known from WO 93/16310,
where a magnet is used to increase the opening pressure. However, this method has an undesirable effect, since a large amount
of gas is let out each time the valve opens until the pressure in the tank has fallen to the level at which the valve closes. The
disadvantage of the method is that the pressure in the tank has decreased to such an extent that the cargo boils off in order to
re-establish its vapour pressure when the valve is closed again. This results in cargo loss as well as significant environmental
pollution. The problem could be solved by using a valve with continuously increasing pressure loss, but such a valve would have
a considerable size, resulting in unacceptable costs. Another known solution is a valve controlled by a so called pilot valve,
whereby pressure increase is avoided and the amount of outlet gas is minimized. This is a correspondingly costly solution.

[0004] A further attempt at solving the above-mentioned problems has been made by using a valve as described in EP 1390650
A1. Such a valve is in addition to a magnet and a magnetizable body provided with a lifting plate arranged in the flow passage of
the valve such as to define an area tranversally to the flow passage giving rise to a pressure loss in a flow of gas within the flow
passage of the valve. However, such an arrangement results in a reduction of the blowout capacity of the valve, which in turn
leads to cargo loss as the valve needs to remain open for a considerable period of time in order to vent out an overpressure.

[0005] A similar attempt at solving the above-mentioned problems has been made by using a valve as described in US
2007/0113902 A1. Such a valve is provided with an upper body, a lower body and a casket-shaped housing enclosing part of the
lower body and part of the upper body such as to form a flow passage between the housing and the upper and lower body,
respectively. The upper body comprises a weight and a lifting disc, the lifting disc being arranged on an end surface of the upper
body facing the lower body. The lifting disc is in all positions of the valve arranged within the casket-shaped housing, and is
therefore arranged in the flow passage of the valve to the same effect as that of EP 1390650 A1 described above. Thus, the
valve according to US 2007/0113902 A1 has the same drawbacks as that of EP 1390650 A1 described above. WO 2011/032561
discloses a venting valve for cargo tanks according to the preamble of claim 1. US1620719 discloses a vent valve for a tank and
comprising a shirt for permitting the valve to remain unsented until the pressure is lowered within the tank.

[0006] The valves are generally used to vent a tank during filing and the gases are, naturally, let out into the surrounding air. It
is a necessity in order to fill up the tank.

[0007] Thermal pressure increases in the ship's tank arise during the ship's voyage, said pressure increases being, for instance,
a consequence of solar heating. These pressure increases are also vented through the valve - it is in these situations that a large
blow-down causes significant cargo loss and environmental pollution.

[0008] A cargo tank found onboard an oil tanker can only withstand relatively small overpressures, the limit is frequently around
25 kPa. At the same time, to maintain as high a pressure in the tank as possible in order to minimize boil-off and if the cargo is
classified as toxic, the opening pressure of the pressure equalizing valve should be at least 20 kPa. This means that a very
narrow pressure region is available for venting when one considers pressure drop over the pressure equalizng valve and
pressure drop in the associated piping system.

[0009] The object of the invention is to provide a valve to be used for venting large as well as small amounts of gas, wherein the
valve is a very simple mechanical unit that may also be used on a ship's deck, wherein the valve preferably doesn't oscillate
inadmissibly and wherein the valve may operate within a narrow pressure region, the size of which is mentioned above as well as
wherein the blowout capacity is increased and consequently the period of time in which the valve must be left open to vent out an
overpressure is decreased or even minimized.

[0010] This object is achieved by a venting valve according to claim 1.
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[0011] Thereby a venting valve is provided in which the lifting element does not take up space in the interior of the valve
housing. This has been shown to lead to a valve having a venting effect which is increased when compared to prior art valves. By
way of example, the venting effect has been shown to be increased by 25 % to 30 % when compared with a valve of the type
described in EP 1390650 A1.

[0012] Furthermore, the capacity of the valve has been shown to be increased as well, from about 2500 m3/h for prior art valves

to almost 3000 m3/h for a valve according to the invention. This in turn naturally leads to a valve which must be left open for a
considerably shorter amount of time to vent out a given overpressure when compared to prior art valves, and thereby to a
reduced cargo loss.

[0013] Preferred embodiments of the valve with the lifting element are given in the dependent claims 2 to 14.

[0014] In a particularly preferred embodiment the lifting element is arranged on the valve body where the circumference of the
valve body is largest. Tests have shown that placing the lifting element in this particular position provides for the best possible
lifting effect when compared to other positions on the valve body.

[0015] In a particularly preferred embodiment the second section of the lifting element comprises an inclination with respect to
the first section, such that when the lifting element is connected to the valve body the second section is bent towards the valve
seat, whereby the lifting element is provided with a shape enabling it to catch the gas stream released by the valve in a
particularly efficient manner, which in turn provides an improved lifting effect.

[0016] In another particularly preferred embodiment the inner edge of the lifting element is provided with a shape adapted for
following the contour of the outer circumferential part of the valve body along the complete circumference of the valve body,
whereby a particularly good lifting effect is ensured in that a particularly high amount of the gas stream released by the valve may
be catched by the lifting element.

[0017] In a preferred embodiment the valve body is hollow and adapted to receive a further valve body, and, for interaction with
the further valve body, a further valve seat is provided at the end of the valve body that extends outside the valve, wherein the
characteristics of the interacting valve body/valve seat and the further valve body/valve seat respectively are mutually different.

[0018] The one valve function is dimensioned for venting large amounts of gas, while the second valve function is dimensioned
for venting small amounts of gas. For the sake of convenience a primary and a secondary valve will be discussed, where the
primary valve comprises the valve body and the valve seat that are adapted to let out large amounts of gas and where the
secondary valve comprises the further valve body and the further valve seat that are adapted, since the secondary valve is
provided in the primary valve, to let out small amounts of gas.

[0019] The primary valve is realized with magnets, for instance as shown in WO 93/16310, but it may also comprise other means
for adapting the valve to the current requirement. For instance, the valve body and the valve housing may, when viewed in an
axial section, be shaped in such a way that the flow area between said parts is dependent on the position of the valve body in the
valve housing, see for instance the valve known from US 5 060 688.

[0020] The properties of the valve may be changed by spring-loading the valve or by using the valve body's own weight to close
the valve.

[0021] In a preferred embodiment, the secondary valve is arranged concentric with the primary valve. This means that the
secondary valve body is concentrically arranged in the primary valve body and adapted for axial movement relative to the
secondary valve seat that is provided at the end of the valve body that extends outside the valve and that channels are provided
in the valve body in such a way that the pressure in the cargo tank actuates the secondary valve body away from the secondary
valve seat.

[0022] The valve bodies may, in different embodiments, be spring-loaded, weight-loaded and/or adjustable in different ways.

[0023] By using magnets, it is, as mentioned above, desired to keep the valve closed up to a certain, increased, gas pressure,
whereupon the primary valve opens up as much and as soon as possible. In a particular embodiment, the part of the valve body
that is positioned outside the valve housing comprises a substantially cylindrical region that has larger diameter than a clearance
hole in the valve seat and that is adapted to interact with a projecting skirt on the valve housing, wherein the outer contour of the
cylindrical region corresponds to the inner contour of the skirt.



DK/EP 2776747 T3

[0024] This construction results in the increased gas pressure on the primary valve body when the gas acts on the cylindrical
region with larger diameter in such a way for the primary valve to open up faster. This embodiment incurs a particular advantage
in connection with installations with a significant pressure loss, for instance, in consequence of long pipe connections between the
storage tank and the valve.

[0025] The height of the skirt is adjusted according to the current requirements and may, in an embodiment, be approximately
the half of the total stroke length of the valve body. Similarly, the diameter of the cylindrical region is adjusted according to the
conditions and may, for instance, be approximately 10 % larger than the clearance hole of the valve seat.

[0026] The invention will be explained in more detail in the following description of embodiments that are shown in the drawings.
Fig. 1 is a section view of one embodiment of the valve according to the invention comprising a lifting element,

Fig. 2 shows the section A on fig 1 featuring the lifting element in an enlarged view,

Figs. 3a-3c show different configurations of a lifting element for a valve according to the invention,

Figs. 4a and 4b show two graphs illustrating a comparison of the relation between the pressure and the volume capacity as
measured on a prior art valve and a valve according to the invention and as shown on Fig. 1, respectively, and

Fig. 5 shows a further embodiment of the valve according to the invention.

[0027] Fig 1 shows a valve housing 3 that is open towards the bottom, at which the housing is adapted to be attached to a cargo
tank or a pipe of a cargo tank. The valve housing 3 has inner bearings 9, 10 for arranging a valve body 1 in order to make it
movable up and down. In the lowermost position, or closed position, the valve body rests against a valve seat 2. The gas
pressure in the tank forces the lower side of the valve body 1 to open in spite of the valve body's own weight and the force
exerted by a couple of magnets 4a, 4b. The position of the magnets may be changed by means of an adjustment element 5, such
as a screw arrangement as shown in fig. 1 or disks as shown on fig. 5, in order to adjust the valve to the current requirement.

[0028] The magnets 4a, 4b are provided on the valve body 1 and in the valve housing 3 respectively in such a way that the
magnetic force seeks to hold the valve body 1 against the valve seat 2.

[0029] The lifting element 20 connected to the valve body 1 such as to extend completely around an outer circumferential part of
the valve body 1. The lifting element 20 is in other words placed externally on the valve. Furthermore, the lifting element 20 is
placed where the circumference or diameter of the valve body 1 is the largest.

[0030] More specifically, and as shown on Fig. 1, the valve body comprises a bottom part 1a and a top part 1b, and the lifting
element 20 is placed on the valve body 1 held or wedged between the bottom part 1a and the top part 1b.

[0031] In an alternative embodiment the lifting element is arranged such as to extend completely around the valve body along an
outer circumferential periphery of the valve body. In other alternative embodiments the lifting element is arranged such as to
extend at least partially around the valve body along an outer circumferential periphery or an outer circumferential peripheral part
of the valve body. In another alternative embodiment the lifting element is abutting or attached to the valve body. In yet another
alternative embodiment the lifting element is arranged on a bottom part of the valve body in such a way that when the valve body
rests against the valve seat, the lifting element is placed in a distance from the valve seat.

[0032] It is to be understood that the pressure increase should be relatively large in order for the magnets to be separated from
each other, whereupon a counterforce becomes significantly lower so that the valve closes again at a relatively low pressure. This
will be explained in more detail in conjunction with Figs 4a and 4b.

[0033] According to the invention, the valve body 1 is hollow and comprises holes 12 so that the gas pressure in the tank also is,
via the holes 12, present in a cavity 11. Asecondary valve, comprising a valve body 6 that is arranged in a guide (not shown) and
loaded by means of a spring 8 in such a way that the valve body 6 rests against a valve seat 7 for as long as the pressure in the
cargo tank cannot overcome the force from the spring 8 and the valve body's 6 own weight, is provided in the top of the hollow
valve body 1. When the pressure in the cargo tank increases, the secondary valve will open gradually.

[0034] Fig. 2 shows an enlarged view of the area of the valve body 1 comprising the lifting element 20 shown as the section Aon



DK/EP 2776747 T3

Fig. 1. As can be seen the lifting element 20 is arranged in a notch 30 adapted for receiving the lifting element 20 and it
comprises seen in cross section a first section 21 with an inner edge 24 and a second section 22 with an outer edge 23 facing
opposite the inner edge 24. The first section 21 is adapted for abutment with or connection or attachment to the valve body 1.
The first and second sections 21, 22 are as shown rectangular in cross section, i.e. the edges conneting the inner and outer
edge 24, 23 are substantially parallel, but may in principle have any suitable shape, i.e. the edges conneting the inner and outer
edge 24, 23 may also be non-parallel. The second section 22 may be straight, but preferably and as shown on Fig. 2, the second
section 22 comprises a curvature or an inclination with respect to the first section 21, such that when the lifting element 20 is
connected with the valve body 1 the second section 22 bends slightly towards the valve seat 2.

[0035] In an embodiment where the first section 21 is adapted for abutment with the valve body 1, the lifting element 20 may
simply be inserted loosely into and held by the notch 30.

[0036] In alternative or additional embodiments where the first section is adapted for connection or attachment to the valve body,
the lifting element is connected or attached to the valve body by means of any suitable attachment means, such as a snap-
locking or a thread-based attachment means, by means of an adhesive, preferably a water resistant adhesive, or welding.
Alternatively the lifting element may be provided in one piece with the valve body, e.g. by casting or moulding.

[0037] Figs. 3a-3c show top views of three different embodiments of a lifting element 20. As may be seen the lifting element 20 is
substantially ring shaped with an outer edge 23 and an inner edge 24. Other feasible shapes of the lifting element include, but
are not limited to, disc-shaped, plate-shaped and toroidal as well as segments of any of the shapes mentioned.

[0038] The inner edge 24 has a shape adapted for following the contour of the outer circumferential part of the valve body 1
along the complete circumference of the valve body 1. Thus, as the valve body 1 as shown is circular in cross section, the inner
edge 24 is likewise circular. Other shapes including shapes which only partially follow the contour of the outer circumferential part
of the valve body as well as shapes adapted to follow the conotur of valve bodies with other shapes than circular in corss section
are however also possible.

[0039] The outer edge 23 is likewise, and as shown on Fig. 3a, circular. However, the outer edge 23 may in principle have any
desired shape, such as e.g. an angled shape comprising edges with angled corners exemplified by the octangular shape shown
in Fig. 3b or an angled shape comprising edges with rounded corners exemplified by the rounded rectangular shape shown in
Fig. 3c.

[0040] In a further embodiment as shown on Fig. 3c, the inner edge 24 is connected to the valve body 1 by means of a plurality,
preferably at least two and in the embodiment shown four, connecting elements 25. In this embodiment, the notch 30 provided in
the valve body may be provided as several separate notches each corresponding to a connecting element 25.

[0041] The lifting element 20 is made of a rigid material, e.g. a metal such as stainless steel or aluminium, and is preferably
made of the same material as the valve body 1.

[0042] The lifting element 20 comprises a thickness of at least 0.5 mm, preferably at least 1 mm, more preferably at least 2 mm
and most preferably at least 5 mm and/or less than 30 mm, preferably less than 20 mm, more preferably less than 15 mm and
most preferably less than 10 mm, although other boundary values for the thicknes are likewise feasible.

[0043] The lifting element 20 comprises a diameter defined as the distance between mutually opposite points on the outer edge
23 of at least 50 mm, preferably at least 100 mm, more preferably at least 150 mm and most preferably at least 200 mm and/or
less than 1000 mm, preferably less than 500 mm, more preferably less than 400 mm and most preferably less than 300 mm,
although other boundary values for the diameter are likewise feasible.

[0044] Furthermore, it is noted that the preferred size of the lifting element depends on the actual size of the valve body in such
a way that, generally speaking, the larger the lifting element is compared to the size of the valve body, the better the lifting effect.
However, the inventors have observed that an upper practical limit for the size of the lifting element does exist, above which the
formation of turbulences in the vicinity of the lifting element increases to a level at which the lifting effect may be compromized, the
lifting element may experience overheating during fire-related conditions and/or the gases to be vented out may be expelled in a
such a way, and particularly direction, that the venting effect is compromized.

[0045] By way of example, the ratio between the diameter of the lifing element defined as the distance between diametrically
opposed points on the outer edge and the diameter of the valve body defined as the distance between diametrically opposed
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points on the outer periphery of the valve body where the lifting element is arranged is at least 1,01, preferably at least 1,05,
more preferably at least 1,08, even more preferably at least 1,1 and most preferably at least 1,15 and according to the invention
less than 1,16.

[0046] By way of another example, the ratio between the diameter of the lifting element defined as the distance between
diametrically opposed points on the outer edge and the largest diameter of the valve body defined as the distance between
diametrically opposed points on the outer periphery of the valve body where its cross ectional area is the largest is at least 1,01,
preferably at least 1,05, more preferably at least 1,08, even more preferably at least 1,1 and most preferably at least 1,15 and/or
less than 1,7, preferably less than 1,5, more preferably less than 1,2 and most preferably less than 1,16, although other other
boundary values for the said ratio are likewise feasible.

[0047] The valve according to the invention will have an open/close curve or characteristic as shown in Fig 4a, in which the
open/close curve of an otherwise identical prior art valve with no lifting element is also shown for comparison of the closing points
of the respective valves. In Fig. 4a:

1. A: Describes the opening point of both valves, determined by the mass of the valve body and the magnetic force (set in this
example at 20 kPa).

2. B: Describes the capacity at opening pressure of both valves.

3. C: Describes the closing point of the valve with no lifting element, which for the valve tested is at about 12 kPa.

4. D: Describes the closing point of the valve according to the invention, which for the valve tested is at about 9 kPa.

[0048] When a pressure increase occurs in the tank, and the pressure exceeds the point of balance between the upwards
directed force on the conical body and the downwards directed gravitational force on the conical body and magnetic force, the
conical body will move upwards, at which the magnetic force will decrease and the conical body will rise further. The pressure
under the conical body decreases to a point, which is not shown, and which is only characterized by the mass of the conical body.
Subsequently the curve continues to point B, where the valve is fully open. The curve is subsequently followed to a not shown
point of balance, which is situated above point B on the curve, is reached.

[0049] When the pressure begins to decrease in the tank, the curve is then followed back to point B, and further on downwards
until the valve ultmatively closes at point C or D, depending on whether a lifting element according to the invention is provided or
not.

[0050] As can be seen from Fig. 4a, and as described above, the closing point D of a valve according to the invention occurs at
a significantly lower pressure than the closing point C of a prior art valve with no lifting element.

[0051] In the example shown the closing point D occurs at a pressure of about 9 kPa, while the closing point C occurs at a
pressure of about 12 kPa. This difference corresponds to a closing pressure of a valve according to the invention being 25 %
lower than for the prior art valve, which in turn corresponds to an increase of 25 % in the venting effect.

[0052] Fig 4b is a graph in which the open/close curve or characteristic of a valve according to the invention and the open/close
curve of an otherwise identical prior art valve with a lifting plate arranged internally in the flow passage of the valve is shown for
comparison. In Fig. 4b:

1. A: Describes the opening point of both valves, determined by the mass of the valve body and the magnetic force (set in this
example at 20 kPa).

2. B: Describes the capacity at opening pressure of the prior art valve with a lifting plate arranged internally in the flow
passage of the valve.

3. C: Describes the capacity at opening pressure of a valve with an extenal lifting element according to the invention.

4. D: Describes the closing point of both valves, namely the mass of the valve body (set in this example at about 9 kPa).

[0053] As can be seen from Fig. 4b, the capacity C at opening pressure of a valve according to the invention is significantly
larger than the capacity B at opening pressure of a prior art valve with a lifting plate arranged internally in the flow passage of the
valve.

[0054] By way of example the capacity C of one valve according to the invention has been experimentally shown to be about
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3000 m3/h, while the capacity B of an otherwise identical prior art valve with a lifting plate arranged internally in the flow passage

of the valve has been shown to be anout 2500 m/h. This difference corresponds to an increase of about 20 % in the capacity at
opening pressure.

[0055] Fig. 5 shows an alternative embodiment of a valve according to the invention. In the following this valve will only be
described in regard to the aspects in which it differs from the valve shown in Fig. 1 and described above.

[0056] The valve shown in Fig 5 is adapted to immediately increase the magnetic gap as much as possible for thereby to ensure
that the magnetic force decreases in consequence of the increased distance in the magnetic gap. This is achieved by means of a
substantially cylindrical region 13 on the valve body 1, which region is adapted to interact with a skirt 14 on the valve seat 2. The
skirt could also be integrated with the valve housing 3, dependent on mutual construction of the valve seat 2 and the valve
housing 3. The outer contour of the cylindrical part 13 and the inner contour of the skirt 14 correspond to one another so that
there is an utterly small air gap between them. A small amount of air will flow out between the valve body and the seat when the
valve starts to open, but the magnetic force would still be relatively large in consequence of the small gap between the magnets
4a and 4b. However, the cylindrical part 13 has larger diameter than the clearance hole in the valve seat 2 and the enlarged area
implies that the upwards directed force forces the valve body to a larger height of lift and, consequently, a larger magnetic gap
than what the height of lift would be without the skirt 14.

[0057] The position of the magnets may be changed by means of an adjustment element 5 shown as discs in fig. 5, in order to
adjust the valve to the current requirement.

[0058] The skirt is particularly justified when the valve is mounted on long pipes, since the gas pressure on the valve is decisive
for determining the allowable length of the pipe that fulfils the requirement that the valve doesn't oscillate faster than 0.5 Hz. The
pipe length may be significantly increased by mounting the skirt, since the relatively lower gas pressure, that is a consequence of
the friction in the pipe, would still be sufficient to keep the valve in open position.

[0059] It is to be understood that the substantially cylindrical part does not have to be completely cylindrical. It could, for
instance, be polygonal and a corresponding skirt would have analogous technical effect. In consequence of the valve body most
often being rotationally symmetric, the term "substantially cylindrical region" has been used.

[0060] In this embodiment the lifting element 20 is arranged on the valve body 1 in such a way that when the valve body 1 rests
against the valve seat 2, the lifting element is placed in a distance from the skirt 14.

[0061] In an alternative, the lifting element is placed on a section of the valve body above the cylindrical part, and most
preferably where the circumference of the valve body is the largest.
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1

PATENTIKRAYV

1. Udluftningsventil til lastetanke i for eksempel olietankere, hvor ventilen omfatter
et ventilhus (3) med et aksialt bevaegeligt ventillegeme (1) og et dertil hgrende ventilsaede
(2), hvor positionen af ventillegemet (1) i forhold til ventilseedet (2) er afheengigt af tryk-
ket i lastetanken, hvor ventilen desuden omfatter magneter (4a, 4b) tilvejebragt henholds-
vis pa ventillegemet (1) og i ventilhuset (3) pa en s&dan made, at magnetkraften sgger at
holde ventillegemet (1) nedad mod ventilseedet (2), kendetegnet ved, at ventilen
omfatter et Igfteelement (20), som omfatter et fgrste afsnit (21) med en inderkant (24) og
et andet afsnit (22) med en yderkant (23), hvor Igfteelementet (20) er anbragt saledes, at
det udstreekker sig mindst delvist, og fortrinsvis helt, om en ydre rundtgdende del af ven-
tillegemet (1) oven over ventilsaedet (2), ved at Igfteelementet (20) er anbragt pa ventille-
gemet (1), fortrinsvis pd en bunddel af ventillegemet (1), pd en sddan made, at ndr ventil-
legemet (1) hviler mod ventilseedet (2), er Igfteelementet (20) placeret i en afstand fra
ventilseedet (2), og ved at forholdet mellem diameteren af Igfteelementet (20) defineret
som afstanden mellem diametralt modsatte punkter pa yderkanten (24) og diameteren af
ventillegemet (1) defineret som afstanden mellem diametralt modsatte punkter pa den
ydre periferi af ventillegemet (1) hvor Igfteelementet (20) er anbragt er mindre end 1,16.

2. Ventil ifglge krav 1, kendetegnet ved, at Igfteelementet (20) er placeret
eksternt p& ventilen.

3. Ventil ifglge krav 1 eller 2, kendetegnet ved, at Igfteelementet (20) ikke
optager plads i det indvendige af ventilhuset (3).

4. Ventil ifglge ethvert af kravene 1-3, kendetegnet ved, at lgfteelementet
(20) er anbragt sdledes, at det er i direkte kontakt med den omgivende Iuft.

5. Ventil ifglge ethvert af kravene 1-4, kendetegnet ved, at Igfteelementet
(20) er placeret eksternt pa ventilen i forhold til en stremningspassage af ventilen.

6. Ventil ifglge ethvert af kravene 1-5, kendetegnet ved, at Igfteelementet
(20) er enhver af ringformet, skiveformet, pladeformet, toroideformet og segmenter af
enhver af én eller flere deraf.

7. Ventil ifglge ethvert af kravene 1-6, kendetegnet ved, at Igfteelementet
(20) er anbragt pa ventillegemet (1), hvor omkredsen af ventillegemet er storst.

8. Ventil ifglge ethvert af kravene 1-7, kendetegnet ved, at det andet afsnit
(22) af Igfteelementet (20) omfatter en krumning eller en heeldning i forhold til det fgrste
afsnit (21), sdledes at ndr Igfteelementet (20) er forbundet med ventillegemet (1), er det
andet afsnit (22) bgjet mod ventilsaedet (2).

9. Ventil ifglge ethvert af kravene 1-8, kendetegnet ved, at det fgrste afsnit
(21) af Igfteelementet (20) er indrettet til holdende anlaeg med eller forbindelse eller fast-
gorelse til ventillegemet (1) ved hjeelp af enhver af én eller flere af et snapldsende eller et
gevindbaseret fastggrelsesmiddel, et kleebemiddel, svejsning og et indsnit tilvejebragt i

ventillegemet (1) og indrettet til at modtage det fgrste afsnit (21) af Igfteelementet (20),
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og/eller at Igfteelementet (20) er tilvejebragt i ét stykke med ventillegemet (1), f.eks. ved
stgbning eller formning.

10. Ventil ifglge ethvert af kravene 1-9, kendetegnet ved, at inderkanten
(24) af Igfteelementet (20) er tilvejebragt med en facon indrettet til at fglge konturen af
den ydre rundtgdende del af ventillegemet (1) langs i det mindste en del af omkredsen af
ventillegemet (1), og fortrinsvis langs den fulde omkreds af ventillegemet (1), eller

at inderkanten (24) af Igfteelementet (20) er forbundet til ventillegemet (1) ved
hjeelp af en flerhed af, fortrinsvis mindst to, forbindelseselementer og/eller at ventillege-
met (1) er tilvejebragt med flere separate indsnit, som hver svarer til én af flerheden af
forbindelseselementer.

11. Ventil ifglge ethvert af kravene 1-10, kendetegnet ved, at ventillegemet
(1) er hult og indrettet til at modtage et yderligere ventillegeme (6), og at til at samvirke
med det yderligere ventillegeme (6) er der ved enden af ventillegemet (1) tilvejebragt et
yderligere ventilseede (7), som udstreekker sig udvendigt pa ventilen eller ventilhuset (3),
hvor karakteristikaene af henholdsvis det samvirkende ventillegeme/ventilseede og det
yderligere ventillegeme/ventilssede er indbyrdes forskellige.

12. Ventil ifglge ethvert af kravene 1-11, kendetegnet ved, at ventillegemet
(1) og ventilhuset (3) set i en aksial retning er formet pa en sddan made, at stremnings-
arealet mellem disse dele afhaenger af positionen af ventillegemet (1) i ventilhuset (3).

13. Ventil ifglge ethvert af kravene 11-12, kendetegn et ved, at det yderligere
ventillegeme (6) er anbragt koncentrisk i ventillegemet (1) og er indrettet til aksial bevee-
gelse i forhold til det yderligere ventilseede (7), som er tilvejebragt ved enden af ventille-
gemet (1), og som udstraekker sig udvendigt pa ventilen eller ventilhuset (3), og at kana-
ler er tilvejebragt i ventillegemet (1) pa en sddan méade, at trykket i lastetanken aktiverer
det yderligere ventillegeme (6) veek fra det yderligere ventilsaede (7).

14. Ventil ifglge ethvert af kravene 1-13, hvor ventilen samvirker med ventilseedet
(2) pa et sted, som er lokaliseret mellem magneterne og en ydre del af ventillegemet (1),
kendetegnet ved, at den ydre del af ventillegemet omfatter et i det vaesentlige cy-
lindrisk omrade, som har en stgrre diameter end gennemgangshullet i ventilsaedet (2), og
som er indrettet til at samvirke med et udragende skgrt pd ventilhuset (3), hvor den ydre

kontur af det cylindriske omrdde svarer til den indre kontur af skgrtet.
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