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DESCRIPTION
FIELD OF INVENTION

[0001] The present invention in a first aspect relates to a valve for fluids (and powders, pellets) 
with a valve housing defining a valve chamber connecting an inlet opening to an outlet opening 
and with a valve obturator located in the valve chamber, which valve includes a valve seat 
cooperating with the valve obturator and further includes a first throttling plate, which throttling 
plate has an opening there through, which opening determines the flow capacity and the flow 
characteristic of the valve.

[0002] In a second aspect, the invention relates to a valve set.

[0003] In a third aspect, the invention relates to a method for modifying a valve of the kind 
described above.

BACKGROUND OF INVENTION

[0004] The capacity and the characteristic of a valve are the two main issues when designing a 
valve for fluid (in the following mostly referred to liquid, which is the most common use, without 
any limiting intention). The capacity is the flow rate at full open position, and the characteristic 
is the flow rate as a function of the opening degree, e.g. the opening angle. Different 
applications of a valve require different types of characteristic, for example linear characteristic, 
rapid opening characteristic and equal percentage characteristic, i.e. logarithmic characteristic. 
As well known to the skilled person there exist two kind of characteristics, i.e. inherent 
characteristic and installed characteristic. Mostly it is the installed characteristic that is of 
greatest interest and mostly a linear installed characteristic is desired.

[0005] If a valve is applied in a certain process and it is experienced that the installed 
characteristic ofthe valve is not optimized for that process there is a need to have another kind 
of characteristic. In other situations it might be found that the capacity is not large enough, e.g. 
if the demand increases in comparison with what the valve initially was dimensioned for.

[0006] In order to avoid the cost for buying a new valve to replace the insufficient valve it is an 
advantage if the valve can be modified in order to better adapt to the required operating 
conditions. Therefor it exist valves that are constructed such that the capacity or the 
characteristic or both may be changed. Representative examples of such valves are disclosed 
e.g. in US 5480123, US 5937890, US 6039304, US 8413684, EP 1736694 and 
DE102006027057.

[0007] Common to the known valves that are constructed such that the capacity and/or the 
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characteristic thereof can be changed is that they to various degrees require relatively 
complicated measures for changing, such that the cost reduction in relation to buy a new valve 
is limited. In addition, many such valves suffer from the drawback that they are sensitive to 
particles following with the liquid flow such that the functionality of the valve becomes reduced 
or even destroyed should there be particles present in the liquid flow.

[0008] The disclosure US 6039304 describes a valve of the same kind as that of the present 
invention relates. In that disclosure the valve is provided with a disk with an opening for liquid 
flow. The sole function of the disk is to determine the capacity/characteristic of the valve. If a 
change is required the disc is dismounted and replaced with another disc. The disc is mounted 
adjacent the valve seat. Specific details are arranged for mounting the seat in the valve and 
maintain it in its position. The side of the disc facing the spherical valve obturator has a 
corresponding spherical shape and is positioned such that there is as small clearance to the 
valve as possible entailing the risk that particles may be jammed between the disk and the 
valve head.

SUMMARY OF INVENTION

[0009] The object of the present invention is to overcome the drawbacks entailing known 
valves of the kind in question, in particular to simplify change of the capacity and/or the 
characteristic of the valve and to avoid that particles may get stuck in such a valve.

[0010] This object is according to the first aspect of the invention achieved in that a valve of 
the kind specified in the preamble of claim 1, includes the specific features specified in the 
characterizing portion of the claim.

[0011] The throttling plate thus has the dual purpose of being both a throttle plate and a cover 
plate as one single component. Mounting and maintaining the seat by means of a cover plate 
is a simple and advantageous way of accomplishing this function in comparison to providing 
flanges, grooves or the like in the inside of the housing for that. When such a cover plate is 
used also as a throttle plate, the possibility to change capacity and/or the characteristic of the 
valve is achieved without providing a specific component only for that purpose. This leads to a 
relatively cheap and simple arrangement for modifying the capacity/characteristic by 
exchanging the cover plate/throttling plate.

[0012] The position of the throttling plate at a distance from the valve obturator means that 
there will be a space between these. Due to this space, eventual particles, fibres or the like will 
easily pass from the throttling plate and be flushed into the valve chamber and there will be no 
or very little risk that they get stuck in this region of the valve. By "a distance" is to be 
understood any distance that is larger than the normal necessary clearance required between 
two surfaces to enable them to be movable in relation to each other.

[0013] According to the invention, the valve is of the ball-valve type, wherein the valve 
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obturator includes a spherically shaped portion cooperating with the valve seat and is rotatable 
around an axis through the centre defined by the spherically shaped portion. The term "ball­
valve type" thus is to be understood as including ball valves as well as ball segment valves and 
ball sector valves. However the invention is especially suitable for use in connection with ball 
segment valves and ball sector valves.

[0014] The advantages of the invention are particularly important for this type of valve. The 
distance from the throttle plate to the valve obturator thus in this embodiment is the distance to 
the spherically shaped surface.

[0015] According to a further preferred embodiment ofthe invented valve, the throttling plate is 
in sealing contact with the valve seat and exerts an axial force against the valve seat, either 
directly or by means of a sealing spring washer between the valve seat and the throttling plate.

[0016] The sealing contact prevents or at least reduces leakage behind the seat. Applying an 
axial force from the throttling plate onto the seat represents a very simple way of maintaining 
the seat in proper position in the valve. Axial is to be understood as perpendicular to the circle 
defined by the seat.

[0017] According to the invention, the throttle plate is mounted to the valve housing by screws.

[0018] Exchange of the throttling plate thereby may be accomplished in a very simple way. 
Attaching the throttle valve with threads or screws also leads to a precise and reliable function 
with regards to maintaining the seat in position.

[0019] According to the invention, the throttle plate includes an outer annular ring and at least 
one flange section extending radially inwardly from the annular ring.

[0020] This is an advantageous design for performing the dual function of the throttle plate. 
This construction also facilitates to manufacture throttle plates with different openings while 
maintaining the annular ring the same.

[0021] According to the invention, the valve obturator has a spherically shaped portion and the 
distance between the throttling plate and the valve obturator is at least 5 %, preferably at least 
10% ofthe radius ofthe spherical portion ofthe valve obturator.

[0022] The larger the distance is, the less is the risk for particles to get stuck. The specified 
minimum distance in most cases provides a sufficient protection against that, in particular the 
larger value.

[0023] According to a further preferred embodiment, the distance is in the range of 15-25 % of 
the radius.

[0024] According to the invention, the distance is in the range of 5-20 mm.
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[0025] These ranges expressed in radius percentage or mm, respectively, balances the desire 
to have as large distance as possible for avoiding that particles get stuck, and on the other 
hand the need to keep the distance short enough to obtain the desired valve characteristic 
resulting from the cooperation between the opening angle of the valve obturator and the shape 
of the opening of the throttle plate. A distance in the range of 7-15 mm is preferred in this 
respect.

[0026] According to the second aspect of the invention, the object is achieved in that a valve 
set includes a valve according to the present invention, in particular to any of the preferred 
embodiments thereof, which valve set further includes one or more further throttling plate(s), 
each of which fits to said valve such that the first throttling plate may be replaced by any one of 
said one or more further throttling plate(s), and wherein each throttling plate has an opening 
that is different than the opening of every other throttling plate in the set.

[0027] The invented valve set offers easy access to the possibility to change the 
capacity/characteristic of the valve merely by selecting the proper one of the throttle plates. 
The valve set may be provided either with a first throttling plate already mounted therein, or 
alternatively also the first throttling plate is provided as an auxiliary component.

[0028] The further throttling plate(s) may be provided at delivery of the valve to a user or may 
alternatively be provided later upon request by the user. The term "valve set" thus includes 
also the case where a user of the valve is not in position of a further throttling plate, but where 
such further throttling plate is available from the supplier of the valve.

[0029] According to a preferred embodiment of the invented valve set, it includes a plurality of 
such further throttling plates.

[0030] The larger the number of throttling plates to select from, the larger the possibility to 
optimize the capacity and the characteristic of the valve will be. A number of throttling plates in 
the range of 3-12 will in most cases be sufficient.

[0031] According to a further preferred embodiment, the openings are different with respect to 
the size of the opening and/or with respect to the shape of the opening.

[0032] By the size of the opening is meant the through-flow area thereof, and the shape is to 
be understood as the profile of the opening through which the liquid flows. The size of the 
opening is the dominating aspect with regards to the capacity. The shape of the opening is the 
main factor for determining the characteristic of the valve. Varying these two factors among the 
different throttle plates thus adapts to the need to change with respect to the mentioned 
properties of the valve. The set of throttle plates may be such that only the size is varied, but in 
many cases it is desirable that the set includes throttle plates, where the openings also differ in 
shape.
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[0033] The valve set may for example include throttle plates with four different sizes, and for 
each size three different characteristics, e.g. linear, logarithmic and rapid opening, which 
means a total of twelve throttle plates in the set.

[0034] According to the third aspect of the invention the object is achieved by a method for 
modifying a valve according to claim 13.

[0035] According to preferred embodiments of the invented method, it is applied to a valve 
according to the present invention, in particular to any of the preferred embodiment thereof.

[0036] According to a further preferred embodiment of the method, the opening of the second 
throttling plate is different from the opening of the first throttling plate with respect to the size of 
the opening and/or with respect to the shape of the opening.

[0037] The invented valve set and the invented method have advantages similar to those of 
the invented valve, in particular to the preferred embodiments of these, which advantages 
have been described above.

[0038] The above described preferred embodiments of the invention are set out in the 
dependent claims. It is to be understood that further preferred embodiments may be 
constituted by any possible combination of features of the described preferred embodiments 
and by any possible combination of features in these with features described in the description 
of examples below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039]

Fig. 1 is a side view of a valve according to an example of the present invention.

Fig. 2 is a section along line A-A of the valve of fig. 1,

Fig. 3 is a perspective view of a slightly modified throttle plate of the valve according to the 
invention, and

Fig. 4 is a schematic view of four different throttling plates in a valve set according to the 
present invention

DESCRIPTION OF EXAMPLES

[0040] Figs. 1-2 depict a valve for liquid according to the present invention. The valve is of the 
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ball type, more precisely a ball segment valve, and has a spherical segment as the valve 
obturator 3. The valve obturator 3 is of a non-floating kind and located in a valve chamber 2 of 
spherical shape formed by a valve housing 1. The valve chamber 2 communicates with an inlet 
10 and an outlet 11 for the liquid. At the inlet there is located a valve seat 5 cooperating with 
the spherical segment forming the obturator 3. The seat 5 is an annular ring, and the end 
thereof facing the valve obturator 3 is shaped to closely fit the spherical surface 17 of the valve 
obturator 3.

[0041] In the figures the valve is in the closed position where the valve obturator 3 closes 
communication between the inlet 10 and the valve chamber2. The valve obturators is by bolts 
12 attached to the crank 13 of a crank shaft 4. Opening ofthe valve is actuated by turning the 
crank shaft 4.

[0042] At the inlet a plate 6, in the application called throttle plate 6 is mounted. The throttle 
plate 6 has the dual function of throttling the liquid and to act as a cover plate for retaining the 
valve seat 5 in the position. The throttle plate 6 has an outer annular portion 15 which is 
mounted by screws 7 to the valve housing 1. When attaching the throttle plate 6, the annular 
portion 15 will abut the end of the seat 5 facing away from the valve chamber and thereby 
press the seat 5 against an abutment rim 14 that is a part of the valve housing 1 on its inside. 
Preferably there is a sealing spring washer (not shown) in between the throttle plate 6 and 
valve seat 5 to provide inherent adjustability, e.g. due to wear and/or thermal movements. As is 
evident for the skilled person such elastic adaptability may also be integrated into the annular 
portion 15, e.g. by an intermediate rubber ring. The seat 5 is thus by the rim 14 held in a well- 
defined position relative to the valve body and securely maintained so by the annular portion 
15 of the throttle plate 6. The direct or indirect contact between the annular portion 15 of the 
throttle plate 6 and the seat 5 provides a sealing liquid from leakage outside the seat 5.

[0043] On the radially inner side of the annular portion 15 extend two oppositely positioned 
flange sections 8 which are integrated parts of the throttling plate 6. These flanges 8 occupy 
parts of the circular area defined by the inner edge 16 of the annular portion 15 and leave the 
remaining part as an opening 9 for the liquid through-flow. This opening 9 is in the illustrated 
example, as best seen in fig. 1, formed by portions of the inner edge 16 of the annular ring 15 
and by the profiles 18 ofthe flange sections 8.

[0044] The size of the opening 9 determines the capacity of the valve. The shape of the 
opening determines the characteristic ofthe valve.

[0045] There is a distance d between the inner surface 19 of the throttling plate 6 and the 
outer surface 17 of the valve obturator 3, which distance d in the illustrated example 
corresponds to about 20 % of the radius R of the spherical surface 17. Preferably the inner 
surface 19 of the throttling plate 6 extends in a plane having a normal that is substantially 
parallel (+- 10°) with the normal ofthe outer surface 16 ofthe valve obturators. The distance d 
is sufficient large, preferably at least 5% of R, to prevent particles, fibres etc. to be jammed 
between the throttling flange sections 8 and the valve obturator 3. The distance d is sufficiently 
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small, preferably at most 30% of R, to provide cooperation between the opening angle of the 
valve obturator 3 and the shape of the opening 9 of the throttle plate 6 for attaining the 
required valve characteristic.

[0046] The opening 9 in this example throttles the flow due to the flange sections 8 such that 
the capacity is reduced in comparison with the maximum nominal capacity of the valve. It is 
thus supposed that the valve is used for a process where this capacity is appropriate. Should 
there later be a production increase requiring a higher capacity, the throttle plate 6 is 
dismounted and replaced with another one having a larger opening 9, e.g. a throttling plate 
with smaller or without flange sections 8 such that the liquid passes less throttled or without 
being throttled through the throttle plate corresponding to the nominal capacity of the valve. 
The nominal capacity may for example relate to DN 150, whereas the capacity with the throttle 
plate in the figures corresponds to capacity for DN 125.

[0047] The shape of the opening in the illustrated example in figs, 1 and 2 is such that the 
characteristic is substantially linear having two equally sized flange sections, symmetrically 
positioned in relation to a center plane having the axis of rotation C as a normal, and wherein 
the flange section 8 protrude increasingly inward from the inner edge from a side section to a 
midsection.

[0048] In Fig 3 there is shown a shape ofthe flanges 8 that are substantially the same seen in 
a front view (as Fig. 1), but also slightly different compared to figs. 1 and 2, by having 
spherically protruding outer surfaces 20 (compared to a plane surface 20 as in figs. 1, 2) such 
that the characteristic is more or less exactly linear.

[0049] Should it be found that another kind of characteristic would be more suitable for the 
process, the throttle plate 6 is exchanged with another throttle plate having another shape of 
the opening 9 achieved by another shape of the flange sections 8.

[0050] Fig 4 schematically illustrates a set of throttle plates having different openings 9a, 9b, 
9c, 9d, with regards to size and/or shape. The annular portion 15 ofthe throttle plates are the 
same for all of them, such that the throttle plates can replace each other in one and the same 
valve. By providing a valve set that includes a valve and a plurality of different throttle plates, 
the valve can be adapted to various changing demands. It should be underlined that the 
throttle plates depicted in fig. 4 are merely for illustrating the principle of the concept, and the 
illustrated profile shapes thus do not represent true shapes for attaining the characteristics.

[0051] The invention is not limited by the scope presented by the examples described above, 
but by the scope of the appended claims, since as is evident for the skilled person many non- 
inventive variations of details may be performed and still obtain the basic functional 
advantages ofthe invention. For example, it is evident that varying spring arrangements may 
be used in place of a spring washer, to achieve a similar advantage as that provided by a 
spring washer.
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Patentkrav

1. Ventil af kugleventiltypen til væske med et ventilhus (1), der definerer et 

ventilkammer (2), som forbinder et indløb (10) til et udløb (11) og med en 

ventilobturator (3), der er bevægeligt placeret i ventilkammeret (2) ved 

indløbsenden af ventilkammeret, hvilken ventil omfatter et ventilsæde (5), der 

samvirker med ventilobturatoren (3) og endvidere omfatter en første drøvleplade 

(6), hvilken drøvleplade (6) har en åbning ( 9) derigennem, hvilken åbning (9) 

bestemmer strømningskapaciteten og strømningskarakteristikken for ventilen, 

hvilken ventilobturator (3) inkluderer en sfærisk formet ydre overflade (17), der 

samvirker med nævnte sæde (5) og er drejelig omkring en akse (C) gennem 

midten defineret ved radius (R) af den sfæriske overflade (17) af 

ventilobturatoren (3), hvor drøvlepladen (6) en komponent, der fastholder 

ventilsædet (5) i ventilen, hvor drøvlepladen (6) har den dobbelte funktion at 

drøvle væsken og at fungere som dækplade til fastholdelse afventilsædet (5) i 

position, kendetegnet ved, at drøvlepladen (6) omfatter en ydre ringformet ring 

(15), der fastholder ventilsædet (5) ved hjælp af den ringformede ring (15), der er 

monteret med skruer (7) til ventilhuset (1), og at drøvlepladen ( 6) omfatter 

mindst en flangesektion (8), der strækker sig radialt indad fra den ringformede 

ring (15), hvilken flangesektion (8) er placeret i en afstand (d) fra den ydre 

sfæriske overflade (17) af ventilobturatoren ( 3), hvor nævnte afstand (d) er 

mindst 5% af radien (R) af nævnte sfærisk formede overflade og er i området 5 - 

20 mm.

2. Ventil ifølge krav 1, hvor afstanden (d) er mindst 10% af radien (R) af den 

sfærisk formede overflade.

3. Ventil ifølge krav 1 eller 2, hvor drøvlepladen (6) er indrettet til at udøve en 

aksial kraft mod ventilsædet (5), fortrinsvis ved hjælp af en mellemliggende 

fjederskive.



DK/EP 3341635 T3

5

10

15

20

25

30

2

4. Ventil ifølge et hvilket som helst af kravene 1-3, hvor drøvlepladen (6) er 

frigørligt monteret på ventilhuset (1), fortrinsvis ved hjælp af skruer (7).

5. Ventil ifølge krav 4, hvor den indre overflade (19) af nævnte mindst ene 

flangesektion (8) strækker sig i det væsentlige parallelt med en tangens af en 

modstående del af den sfæriske overflade (17) af ventilobturatoren (3).

6. Ventil ifølge krav 4 eller 5, hvor den ydre overflade (20) af nævnte mindst ene 

flangesektion (8) stikker uden for den ydre overflade af den ringformede ring (15).

7. Ventil ifølge et hvilket som helst af kravene 1-6, hvor ventilobturatoren (3) ved 

hjælp af bolte (12) er fastgjort til en krumtap (13) på en krumtapaksel (4).

8. Ventil ifølge krav 1, hvor afstanden (d) er i området fra 15-25% af radien.

9. Ventil ifølge et hvilket som helst af kravene 1-8, hvor afstanden (d) er i 

området fra 7-15 mm.

10. Ventilsæt, der omfatter en ventil ifølge et hvilket som helst af kravene 1-9, og 

hvilket ventilsæt omfatter en eller flere yderligere drøvleplader (6a, 6b. 6c, 6d), 

der hver især passer til nævnte ventil, således at den første drøvleplade (6) kan 

erstattes af en hvilken som helst af nævnte en eller flere yderligere drøvleplade(r) 

(6a, 6b, 6c, 6d), og hvor hver drøvleplade (6, 6a, 6b, 6c, 6d) har en åbning (9, 9a, 

9b, 9c, 9d), der er anderledes end åbningen af enhver anden drøvleplade i 

sættet.

11. Ventilsæt ifølge krav 10, hvor ventilsættet omfatter en flerhed af sådanne 

yderligere drøvleplader (6a, 6b, 6c, 6d).

12. Ventilsæt ifølge krav 10 eller 11, hvor åbningerne (9) er forskellige med 

hensyn til størrelsen af åbningen og/eller med hensyn til formen af åbningen (9).
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13. Fremgangsmåde til at modificere en ventil af kugleventiltypen for væske med 

et ventilhus (1), der definerer et ventilkammer (2), som forbinder et indløb (10) til 

et udløb (11) og med en ventilobturator (3), der er placeret i ventilkammeret (2), 

hvilken ventil omfatter et ventilsæde (5), der samvirker med ventilobturatoren (3) 

og endvidere omfatter en første drøvleplade (6), hvilken drøvleplade (6) har en 

åbning (9) derigennem, hvilken åbning (9) bestemmer strømningskapaciteten og 

strømningskarakteristikken for ventilen, og hvilken drøvleplade (6) er en 

komponent, der ved hjælp af en ydre ringformet ring (15) ligger an mod enden af 

ventilsædet (5), der vender væk fra ventilkammeret (2), hvor den ringformede 

ring (15) er monteret ved hjælp af skruer (7) til ventilhuset (1), hvorved sædet (5) 

presses mod en anlægskant (14), der er en del af ventilhuset ( 1) på indersiden 

fastholdende ventilsædet (5) på plads i ventilen, og hvilken drøvleplade (6) 

omfatter mindst en flangesektion (8), der strækker sig radialt indad fra den 

ringformede ring (15), hvilken flangesektion (8) er placeret i en afstand (d) fra en 

ydre sfærisk overflade (17) af ventilobturatoren (3), hvor nævnte afstand (d) er 

mindst 5 % af radien (R) af den sfærisk formede overflade og i området fra 5-20 

mm, hvor ventilobturatoren (3) inkluderer en sfærisk formet ydre overflade (17), 

der samvirker med nævnte sæde (5) og er drejelig rundt om en akse (C) gennem 

midten defineret ved radius (R) af den sfæriske overflade (17) af 

ventilobturatoren (3), hvilken fremgangsmåde inkluderer trinnene,

- at fjerne nævnte første drøvleplade (6),

- at tilvejebringe en anden drøvleplade (6a, 6b, 6c, 6d), der passer til at 

blive monteret på samme sted som den første drøvleplade (6), og som har 

en åbning (9a, 9b, 9c, 9d), der er forskellig fra åbningen (9) af den første 

drøvleplade (6), og

- at montere nævnte anden drøvleplade (6a, 6b, 6c, 6d) i stedet for den 

første drøvleplade (6) og derved også udøve en forseglende aksial kraft 

mod ventilsædet (5) enten direkte eller ved hjælp af en 

tætningsfjederskive mellem ventilsædet og drøvlepladen.

14. Fremgangsmåde ifølge krav 13, hvor ventilen er afen type ifølge et 

hvilket som helst af kravene 1-10, og fortrinsvis hvor åbningen af den 

anden drøvleplade er forskellig fra åbningen af den første drøvleplade 

med hensyn til størrelsen af åbningen (9) og/eller med hensyn til formen af
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åbningen.
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Fig. 4


