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DEVICE BY BALL VALVE

The invention relates to a valve of the type in which there
is arranged, within a wvalve housing, a valve body with a bore
therethrough, and in which the valve body is rotatable about
an axis of rotation perpendicular to the bore, and thereby
can be rotated into a position in which the bore communicates
with an inlet and an outlet of the valve housing. In the open
position the inlet, the bore of the valve body and the outlet
form the complete bore of-the valve along a common valve
axis. The valve is closed by rotating the valve body so that
the longitudinal axis of the bore is transverse to the wvalve
axis. The valve body then seals against the inlet, outlet oxr

both the inlet and the outlet.

The valve type stated is characterized by the entire cross

section of the bore being open when the valve is fully open.
This allows, for example, cleaning pigs to be passed through
a pipe line in which such valves are incorporated. Valves of

this type may also be made with a reduced bore in the valve
body.

GOPIE DE CONFIRMATION



The invention relates to a valve of the type in which there S
arranged, within a valve housing, a valye body with a bore
t her et hr oW§h0%597% i n whi ch the val ve body is rotatabl e aboldtCTBOLH0MT 5 of

rotation perpendicular to the bore, and thereby can be rotated into a
posi tion piF Mt LR RO Re OB €18 68alve wﬁg@_m dibgtiand an outlet of
the val ve housing. In the open position the inlet, the bore of the
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on axi s o e bore’is fransverse val ve
axi s. Theinlketvbounddyt t hen seal s against the inlet, outlet or both the
inlet and the outlet. The val ve type stated is characterized by the

entire cross 15 section of the bore being open when the valve is fully
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housing, at the inlet and outlet, respectively. Each sealing
surface is in a plane, the sealing plane, forming a right
angle with the valve axis, and the two sealing planes are
10 parallel. The contact pressure is determined by spring force,

or hydraulically.

Another embodiment of the valve type described initially, is.
known from NO paﬁent No. 170239, in which each sealing plane
forms an obligue angle with the valve axis. At each sealing

15 surface there is arranged, in the valve housing, a valve seat
in the sealing plane. On two opposite sides the valve body is
provided with annular sealing bodies in planes forming a
corresponding, oblique angle with an axis which is
perpendicular to the axis of rotation and typically also

20 perpendicular to the bore of the rotational body. A sealing
body is brought to bear sealingly on a valve seat, by
rotation of the wvalve body about its axis of rotation. This
embodiment has the advantage that the contact force between
the sealing body and the valve seat is determined by the

25 torque of the valve body. Another advantage is that:a sealing
can be achieved at both valve seats, i.e. both at the inlet
and at the outlet, thereby ensuring closing of the valve.

Moreover, the valve seals equally well in both flow

directions.



D fferent enbodi nents of the valve type in question di stingui sh
t hensel ves from one anot her by the shape of the val ve body and the

seali ng bW 2he val ve body and the  inlet/outlet. 5P¢HNOYRYNT oqg
ball val ves a ball-shaped val ve body is used, sliding sealingly onto

annul ar s idgh Sy agfexiofs thtowdl snstrbegisomgi s athabepbplietivand outl et
respectively. Each sealing furface Is in_a plane, the sealing plane,
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hydraul i ca Anot her enbodi ment of the valve type desc
i ni tiallyThe sorquedimpanitomd@yatiamradsed 20239, the whethnetdbnsedl i ng

pl ane f.orns__an obli,que angl e .'tqithe val ve axis. At_each sealing 15
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valves that are to be used by mean to high pressures, it is
desirable for the smallest angle of the sealing plane to the
valve axis to be as large as possible, i.e. as close to a

right angle as possible.

10 Another quality of this known construction is that a positive
pressure inside the valve housing provides a torque at the
inlet/outlet, which acts on the valve body, seeking to rotate
it towards the closed position. The torque/opening torgue
increases with the slope of the sealing plane and with the

15 pressure.

If the cooperating sealing surfaces are positioned in the
sealing plane, an undesired wedging effect arises between the
sealing body and the valve seat. This can be avoided by
increasing the slope of the sealing plane, i.e. by reducing

20 the angle between the sealing plane and the valve axis, but,
as mentioned, this requires a greater torque on the valve

body in order to achieve sealing.

Another and better solution consists in forming the annular
cooperating sealing surfaces of the valve seat and the

2s sealing body so that they form a right angle with the sealing
plane. In NO 170239 cooperating sealing surfaces are viewed
in a plane section perpendicular to the axis of rotation of
the valve body, and so that the valve axis is located in the
plane of section. In the patent document, cooperating sealing

30 surfaces are prescribed to follow a circle M with a radius R



in the sealing plane. On two opposite sides the valve body is provi ded
wi th annul ar sealing bodies in planes formng a correspondi ng, oblique
angte w t WR$0/58392s which is perpen(ﬁ cular to the axis ACHUPEIBAT and
typically also 20 perpendicular to the bore of the rotational body. A
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rotation of the valve body about its axis of rotation. ment
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It has turned out that a valve made in accordance with NO
170239 does not maintain tightness, except by moderate
pressures. By elevated pressure a leak is created, typically
10 where the distance to the axis of rotation of the valve body

is the largest.

The object of the invention is to remedy said weaknesses, by
a valve of the type known from NO 170239, and make such a

valve usable for mean and higher pressures.

15 The object is realized through features as stated in the

Eollowing specification and the subsequent claims.

The sealing problem by the valve type known from NO 170239 is
assumed to be connected to the fact that the distance from
the axis of rotation of the valve body to the cooperating

20 contact surfaces varies because of said inclination of the
sealing plane. When the valve body is rotated by a specific
torque towards its closed position, a varying torque arm
leads to a varying contact force along the contact surfaces,
so that there will be the least contact force where the

2s distance to the axis of rotation of the valve body is at its
greatest. As the pressure is increased at the inlet/outlet,
the valve housing and the valve body are deformed, and leaks
occur in areas with least contact force between the

cooperating contact surfaces.



The torque/opening torque increases with the inclination of 5 the sealing
pl ane and with the pressure. Therefore, gfor val ves t hat gﬁ Be used
by nmean t(yvﬂogfﬁmﬁ?essures it is desirable for the small T’N 8{ @%f t he
sealing plane to the valve axis to be as large as possible, i.e.

close t0 fccordifft tanghe apveassohl er isl@nfReikhek iguakFebyuel thhs known
construction is that a positive pressure inside the val ve housing
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the seal i 2ghpbaBe by @acHYSEQQHﬁanu%QaEQef@%&ﬁﬁgb§59@eefterﬁgﬁl'ng pl ane
and the valve axis, ™ but as mentioned, this requires a greater torque

on the vasweface bﬁdy ﬁmféﬁnentt@adchsevenseabaﬁgng surface forming

part of a conical surface, while the cooperating sealing
surface forms a part of a ball surface, part of a parabolic

10 surface or part of a hyperbolic surface. An effect of this is
that the contact between cooperating sealing surfaces is
effective along a contact line instead of a contact surface
when the valve body is subjected to a torgque. If the torgque
is increased, the surface pressure rises strongly along the

1s contact line. Where the contact force is the greatest, i.e.
in the areas where the distance to the axis of rotation of
the valve body is the. smallest, the material in the wvalve
seat and the sealing body is deformed, so that the contact
surface increases. This leads, at the same time, to'an

20 greater contact force along other parts of the contact line.

One of the two cooperating contact surfaces may with
advantage be made elastically resilient, so that a pre-
tensional force is achieved because of the torgue applied to
the valve body in the closing. A resilient valve seat may,

2s for example, be achieved by the implementation of a

' comparatively large extension in the longitudinal direction
of the valve. In a preferred embodiment an elastically
resilient gasket is positioned in a groove in the valve seat.
The sealing body then comes to rest against the gasket. An

30 elastically resilient valve seat or an elastically resilient
gasket will compensate for the variation in contact pressure

along the contact line and for changes in dimensions and



Anot her and better solution consists in form ng the annul ar cooperating
seal ing surfaces of the valve seat and ghe 25 sealing body so that the

hey
forma riYR%%8%2% with the sealing pl ane. I'n NO 17023805497 ng
sealing surfaces are viewed in a plane section perpendicular to the

axi s of rehapéonopfthe valee VRbNEihYdynd avgh v& oy HjeiNal¥asasi s is

| ocated in the glane of section. In the patent docunent, cooperating
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about a c]_eg%g:gsl.\l at a distance fromthe axis S of rotation of t he val ve
body. Thereby an angle is obtained between the seal ing surfaces and the
seal i ng plane, as nenti oned. Transferred to a 3D val ve seat and sealing
body this nmeans 5 that the cooperating annul ar sealing surfaces form part
of a ban| izlet azed (ap oithet PRAtiECYRIT apib$s sseehiors arr . It has

turne% Oué1i§8{iéafa&¥§hn?ggpégta€80{g§n§§af§ﬁ£‘g{%ne which forms an
oblique angle with the valve axis. Therefore, the contact
surfaces within the valve seat and the sealing body should,
theoretically, constitute part of an elliptic cone surface,
part of an elliptic parabola or an elliptic hyperbola. By a

10 relatively small inclination of the sealing plane, i.e. when

there is little angular deviation between the axis of
symmetry and the bore axis, rotationally symmetric contact
surfaces like a ball, cone, parébola or hyperbola, will make

a sufficient approximation.

15 The axis of symmetry of the contact surfaces is perpendicular
to the sealing plane and is positioned to the side of the
axis of rotation of the valve body, as known in itself from

NO 170239.

The invention will be described in further detail by means of
20 an exemplary embodiment, and reference is made to the

accompanying drawings, in which

Fig. 1 shows, in a sectional view from above, a principle

drawing of a fully open valve;
Fig. 2 shows the valve of Fig. 1, partially open;

2s Fig. 3 shows the valve of Fig. 1, closed;



170239 does not maintain tightness, except by noderate pressures. By

el evated pressure a leak is created, typically 10 where th | o the
axi s of rggﬁpﬁﬂﬁsof t he val ve body is the | argest. éﬁégP@@F;of
the invention is to renmedy said weaknesses, by a valve of the type known
from NO 1F9323% showspkensachaager mahle, ushbl arkar ofeamearfii dBtghetlve
pressures. IS The obj.ect_ is realized through features as stated in the

fol | owi ngSePECPYi cheFed %¥A4VEBRe subsequent cl ai ms. The seal i ng probl em
by the valve type known from NO 170239 is assuned to be connected to the
fact that the distance from the axis of rotation of the valve body to

the cooperaging gRowendbaAch sHifacearyari 86abegapsetobsainé iduddddd iy of

t he sealing plane. Wen the valve body is rotated by a specific
t or que toRBRrHiNgtSuEfaSed pbsFifondia varying torque arm | eads to a
varying contact force along the contact surfaces, so that there will be

the | east contact force where the 25 distance to the axis of rotation of
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first valve seat with a gasket;

Fig. 7 shows, on a larger scale, details by the gasket;

Fig. 8 shows the same as Fig. 3, with indication of some

contact points between cooperating sealing surfaces;

10 Fig. 9 shows the same as Fig. 3, but with lengthened wvalve

seats;

Fig. 10 shows the same as Fig. 4, with an alternative

embodiment of cooperating sealing surfaces;

Fig. 11 shows a diagram with values of angles of positions
1s marked along an imaginary line of contact between the

cooperating sealing surfaces of Fig. 10;

Fig. 12 shows a graphical representation of the angle of the
seat surface relative to the seat plane, as a function of the

angles of positions in Fig. 11.

20 In Fig. 1 reference numeral 1 defines a valve with a valve
housing 2 which has an inlet 3 and a diametrically opposite
outlet 4 along a common valve axis 5. Between the inlet 3 and

the outlet 4 a valve body 6 is rotatably supported about an



t he val ve housing and the val ve body are defornmed, and |eaks occur in

areas with | east contact force between ¢ he cooperating contact
sur f aces. WO 00/50792 According to the invention it is an ef&APY/OMORLt ure
t hat cooperating sealing surfaces have different curvatures. This S
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| . surface of a different_radi us, one sealing.surface
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surface forns a part of a ball surface, part of a parabolic 10 surface or
part of a hyperbolic surface. An effect of this is that the contact

bet ween creperslvergosdal 6 ngs spirdaindsd, Sin a dfheehi Menakengwd tbomtiant | i ne
i nstead of a contact surface when t he val ve bodig_is subjected to a .
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along th&yre not shown. In a known manner, one of the pins is passed
pressure-tight out of the housing, and has a handle, an
actuator or other means arranged thereto, arranged to rotate
the valve body 6, but this arrangement is not shown either.

10 However, it is well known to a person skilled in the art.

In the valve housing 2 is arranged, by the inlet 3, a first
valve seat 10 with a first sealing plane 11, and by the
outlet 4 is arranged, in a corresponding manner, a second
valve seat 12 with a second sealing plane 13. The sealing

1s planes 11, 13 are parallel to each other and form an oblique
angle 14 with the valve axis 5. The first valve seat 10 is
symmetrical or nearly symmetrical about a first axis of

symmetry 15 which is perpendicular to the sealing plane 11.

The valve seat 10 is provided with a first annular sealing
20 surface 16 forming an angle with the first sealing plane 11.
The sealing surface 16 forms part of a first cone surface 17
belonging to a cone with its base in the sealing plane and
apex 18 positioned on the axis of symmetry 15 of the valve

seat 10, so that the cone apex is pointing away from the

25 valve body 6.

The second valve seat 12 is correspondingly symmetrical about
a second axis of symmetry 19 which is perpendicular to the
sealing plane 13. The valve seat 12 is provided with a second

annular sealing surface 20 forming an angle with the second



15 contact line. Were the contact force is the greatest, i.e. in the

areas where the distance to the axis ofgrotation of the valve body is
the snal | ¥QOYSPRE naterial in the valve seat and the sé’éﬁT("h%“%‘B’BVy. s
defornmed, so that the contact surface increases. This |eads, at the

sane tiNMeal1Q ) Pél%r&r aat errHeO el PR fl O B Ot FeFmBAr 15 @f nldimezont act
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resilient val ve seat "or an elastically reéesilient gasket wi Il conpensate

for the variation in contact pressure al ong the contact line and for
changes in di nensions and
On the one side of the valve body 6 is arranged a first

annular sealing body 23 in a plane 24 which is parallel to
the axis of rotation 7, and which forms, at the same time, an
10 angle 25 with the bore axis 9, see Fig. 1. The angle 25 is
complementary to the angle 14, i.e. the sum of the angles 14
and 25 is ninety degrees. The sealing body 23 is symmetrical
or nearly symmetrical about a third axis of symmetry 26 which

is perpendicular to the plane 24 of the sealing body 23.

1s The sealing body 23 is provided with a third annular sealing
surface 27 forming an angle with the plane 24. The sealing
surface 27 forms part of a first parabola 28 with its basis
in the sealing plane 24 and an apex 29 positioned on the axis
of symmetry 26 of the sealing surface 27, so that the

20 parabola apex is pointing away from the valve body 6. The
sealiﬁg surface 27 is arranged to cooperate with the sealing

surface 16 of the valve seat 10.

On the other side of the valve body 6, diametrically opposite
the first sealing body 23, is arranged a second annular

2s sealing body 30 in a plane 31 which is parallel to the axis
of rotation 7 and forms, at the same time, an angle 32 with
the bore axis 9. The angle 32 is complementary to the angle
14, i.e. the sum of the angle 14 and the angle 32 is a right
angle. The plane 31 is parallel to the plane 24. The sealing

30 body 30 is symmetrical or nearly symmetrical about a fourth



shapes of the vaIve housi ng and val ve body by i ncreased pressure

t enper at ure chan change in torque ang, external forc

i nl et and 4 0HEY 7et of circular cross-sections are 5 ellipt FEE’iN‘W”P?PO"
respect to the sealing plane which forns an oblique angle with the
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a 10 relatively small inclination of the sealing plane, i.e. when t here
is little angular devi ati on between the axis of synnetry and the bore
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in the sealing plane 31 and its apex 36 located on the axis
of symmetry 33 of the sealing surface 34, so that the
parabola apex is pointing away from the valve body 6. The
sealing surface 34 is arranged to cooperate with the sealing

10 surface 20 of the second valve seat 12. Contact points 45,
Fig. 5, between the sealing surface 34 and the sealing

 surface 20 form a continueus contact line. The transverse

axis 46 of the valve body 6 perpendicularly intersects the

bore 8 of the valve body 6 and the axis of rotation 7.

15 When the valve body 6 is in its closed position, see Fig. 3,
the sealing surface 16 of the first valve seat cooperates
with the sealing surface 27 of the first sealing body 23,
while, at the same time, the sealing surface 20 of the second
valve seat 12 cooperates with the sealing surface 34 of the

20 Ssealing body 30.

'By closed valve, see Fig. 3, a positive pressure in the inlet
3 and the outlet 4 relative to the pressure inside the valve
housing 2, will give a resultant force acting along the axes
of symmetry 15, 19, and a resultant torgque about the axis of
2s rotation 7 seeking to rotate the valve body 6 towards the
open position. By closed valve a positive pressure inside the
valve housing 2 will correspondingly provide a torgue which

seeks to rotate the valve body 6 towards its closed position.



The invention will be described in further detail by neans of 20 an
exenpl ary enbodlgﬁnt and reference is jnjade to the accoPegﬁ%;
i 'onal vi e .

drawnngs Fig. 1 shows, in a sectional view

principle drawing of a fully open val ve; Fig. 2 shows the valve
of Fig. IinpRidi & | ys opettwn hae &iffedefibovariae uwdlsyeOftie ofidstcl osed;
Fig. 4 shows, on a larger_scale, the area of the first valve seat by

closed\nﬂ%églng surface 16 and the cooperating third sealing surface
27 lead to the sealing surfaces only touching each other at a
contact point 45. The contact points between the first
s sealing surface 16 and the third sealing surface 27 together
form a contact line. There will be a corresponding situation
by the sealing surface 20. In the closed position the valve

axis 5 coincides with the axis 46 of the valve body 6.

The valve can be called tipple-eccentric and double-sealing,
10 reference being made to the Figs. 3, 4 and 8. The shortest
distance between the axes of symmetry 15, 19, 26, 33 and the
axis of rotation 7 is called the first eccentricity 37 of the
valve. The shortest distance between the apexes 18, 22 and
the valve axis 5 is called the second eccentricity 38 of the
15 valve. The shortest distance between the apexes 18, 22 and
the valve axis 5 is defined the third eccentricity 392 of the

valve.

Further, reference is made to Figs. 6 and 7, in which a
flexible gasket 40 is arranged in an annular groove 41 in the

20 first valve seat 10. A gasket may be arranged in a
corresponding manner in the second valve seat 12, but this is
not shown. A preferred gasket 40 of a type known in itself,
in which the gasket material is shaped as, for example, a
hollow ring with a longitudinal slot. The slot allows the

25 gasket 40 to be compressed, so that a continuous contact line
is formed. For the gasket 40 to obtain sufficient resilience,
a helical spring 42 has been inserted into the cavity of the
gasket 40. The gasket 40 is provided with an external collar
43. A clamping ring 44, which is secured to the valve seat 10

30 with screws not shown, presses the collar 43 against the

valve seat 10 and keeps the gasket 40 in position in the



Fig. 5 shows on a still larger scale, part of the cooperating seal i ng
surfaces of Fiqg. 4; 5 Fig. 6 shows, 1@n the sane scale as_Fj e area
by the W‘Pio?/é‘fq’%al ve seat with a gasket; Fig. 7 showg,clr&mimpé;\opger
scal e, details by the gasket; Fig. 8 shows the same as Fig. 3, with

i ndi cat gmoosfe ddne Furttert acate Hexrance biswaedecoop&rgt.i Mg whdah rfhoms faaces;

10 Fig. 9 shows the sa s Fig. 3, but.with |engthened val ve seats;
Fig. 10STRER RGP L e F 100 4R R MATHFFeFRatAve enbodi ment of

cooperating sealing surfaces;

Alternatively the flexible gasket 40 can be arranged in the

sealing bodies 23, 30. This is not shown.

5 As mentiohed initially, a torque applied to the valve body 6,
will result in a contact force between the cooperating
sealing surfaces 16 and 27, and between the cooperating
sealing surfaces 20 and 34. The contact force at each contact
point 45 is dependent on the distance from the contact point

10 45 to the axis of rotation 7 of the valve body 6.

In Fig. 8 are indicated three contact points A, B and C. Of
these, the contact point A is the closest to the axis of
rotation, and therefore the contact force will be the )
greatest at A. The contact point C is farthest from the ‘axis
15 of rotation 7 and therefore the contact force is the weakest
in C. The contact point B is at a slightly larger distance
than the contact point A from the axis of rotation 7, but
considerably closer to the axis of rotation 7 than the
contact point C. The contact force at B is therefore smaller

20 than the contact force at A, but greater than the contact

force at C.

The contact force between the cooperating sealing surfaces
16, 27 and 20, 34 results in the valve seat 10, 12 being
compressed lengthwise. By deformation and dimensional changes
2s resulting from pressure, temperature, torque and other
external forces that the valve 1 is exposed to, the
compression will vary and thus absorb the changes without the
contact force becoming too weak for sealing to be achieved.

As the specific compression of metal is small, the valve



Fig. 11 shows a diagramw th values of angles of positions 15 marked al ong

an i magin | of contact between the cooperating seajj es of
Fig. 10; ed’6/()‘}/‘]49{9%. 12 shows a graphical representation of ttéé{]glr?gwgs@ t he
seat surface relative to the seat plane, as a function of the angl es of
posi ti ongelatsFil®., 1k car?®d Ndridchdne®f e eackisusraagréatdeti rataa val ve
with a val ve housing 2 which has an inlet 3 and ,a dianetrically opposite
out| et 4CSMBXESSITIMET FalhAFISE s end'Betkkh PREViAPes Smadder sSordnsut| et
4 a valv [ t blgy supported about an axi s of
rotation%?3%$ﬁgﬁVa%$%pg§'y éxis provi ded with a bore 8 t heret hrough,
wth a bore axis 9 in the sane plane as the val ve axis 5 and

perpendicular to the axis of rotation 7.
Fig. 10 shows an alternative embodiment of the first wvalve

s seat 10, in which the angle varies along the sealing
surface 16. Here, the sealing surface 16 does not constitute
part of an imaginary cone surface as described, but is made
up of parts of innumerable imaginary cone surfaces, in which
each imaginary cone is of a different height, varying within

10 a lowest and a highest wvalue. Thus, the angle is at its
smallest in the area where the distance to the axis of

rotation 7 is the largest.

Fig. 11 shows a circular contact line between cooperating
sealing surfaces, seen from the centre of the valve 1 towards

15 the inlet 3. Grade figures are indicated for a polar angle of
contact points along the contact line, and the contact points
A, B and C are indicated. The curve in Fig. 12 shows

schematically the angle as a function of the polar angle.



The valve body 6 is provided, in a known manner, with pins 5 and is

supported in the val ve housing 2. Pinsjgnd bearings are In a
known nmanW&P%8R2 of the pins is passed pressure-tight &ﬂ?ﬂgé&?ﬁ@07
housi ng, and has a handl e, an actuator or other neans arranged thereto,
arranged to rotate the val ve body 6, but this arrangenment is not shown
either. 10 However, it is well knemL t2o mwe son skilled in the art.

In the valve housing 2 is arranged, by the inlet 3, a first val ve seat
10 with a first sealing plane 11, and by the outlet 4 is arranged, in a

correspondi ng rrgﬁlmer, . gond "val ve seat 12 with a second sealing plane
n

a s
13. The Leal fn§2iESp| ARe¥Nifh thens 15, ANTA9%Y R P oY ALY aRaUELR% an

obl i que (2?aﬂﬂl:ﬁ af WhhBet 3 )valne aXicutethes f gl c @h¥Pe S§atomfloh S
symmetrical or nearly symetrical about a first axis of symmetry 15
whi ch i scpaependiegl adong the s@dvan@plsand)lLl.a valvanheogl ¥6) seithild is

provi ded, W th fi S i 0.surfa rm angle with
the f1 rng%%al(lgth'%%%ﬁgﬂ%%b@’h’ qle “;s}ga | nt§esm?0§6%%%g¥gk§g %‘grt of a first
cone suriacatdbly abehogeidn@bouta arpnid JE idscdwbeni 07} he sealing plane

and perpendicular to the bore (8) and arranged to be rotatable

between a first position, in which the bore (8) communicates
with the inlet (3) and the outlet (4), and a second position,

10 in which a first and a second sealing body (23, 30) of the
valve body (6) seals against a first and a second valve seat
(10, 12) by respectively the inlet (3) and the outlet (4) of
the valve housing (2), the valve seats (10, 12) being in )
sealing planes (11, 13) which are parallel to one another,

1s forming an oblique angle with the inlet (3) and the outlet
(4) and the common centre line (5), and in which the sealing
bodies (23, 30) are positioned in body planes (24, 31)
parallel to one another, forming a similar obligque angle with
the transverse axis (46) of the valve body (6); and in which

20 the valve seats (10, 12) and the sealing bodies (23, 30) are
provided with cooperating, annular sealing surfaces (16, 20,
27, 34) about their respective éxes of symmetry (15, 19, 26,
33) which are perpendicular to the respective sealing planes
(11, 13) and body planes (24, 31), the sealing surfaces (16,

25 20, 27, 34) being curved and forming an oblique angle { )
with their respective sealing planes (11, 13) and body planes
(24, 31), characterized in that the
cooperating sealing surfaces (16, 20, 27, 34) have different

curvatures.

30 2. A valve according to claiml, characterized

in that the contact lines consisting of all contact points

m



apex 18 positioned on the axis of symetry 15 of the valve seat 10, so

that the is pointing away fra® the 25 val ve body @crmnooo00dd?e
second vaﬁ@gS%%§§%12 i s correspondi ngly symmetrical about a secoﬁg axi s

of symetry 19 which is perpendicular to the seal ing plane 13. The
val ve sedi#512 fiormad\hiyiethav edntasedositveen coopezatingl seglingf ace 20
formng an |l e with t o] . seal i | ane 13. The sealing
surfacg AV &% S,V\glnéq’a %’n-ﬁ%ﬁ' "% )co‘?l?le%%o%ﬁlhﬁl{:ogﬁﬁgF SFCERETACLEE®Saal i ng -
surface iferedr a fidfst sOCOMEr TONELY ST RCEs 28hef sRoeeBBL W Bthheebase in
t he seal i ng plane and an_apex 22 positioned on the axis of 5 symetry 19
of the vieiwesixtthe axes i¢hisymeetsne(bpexl?s 26, pddht _RE &hey akismothe

Valvesb04£€§tion (7) of the valve body (6), and a second eccentricity
(38) is the shortest distance between the apexes (18, 22), an
imaginary extension of the sealing surface (16, 20)
intersecting the axis of symmetry (15, 19) of the wvalve axis
(5), and a third eccentricity (39) is the shortest distance

10 between the apexes (29, 36), an imaginary extension of the
sealing surfaces (27, 34) intersecting the axis of symmetry
(26, 33) of the valve axis (5) and the axis of the valve body

(6) which coincide when the valve is in its closed position.

3. A valve according to claim 2, characterized

15 1in that the curvature of one of the cooperating surfaces
(16, 20, 27, 34), preferably that of the valve seat (10, 12),
is endlessly large, so that the sealing surface (16, 20)

forms part of a cone surface.

4. A valve according toclaim2, characterized
20 in that the cooperating sealing surfaces (16, 20, 27, 34)

form part of a parabola surface .and/or ball surface each.

5. A valve according to claim2, characterized
in that one of the cooperating sealing surfaces (16, 20,

27, 34) curves in the opposite direction.

2s 6. A valve according to claim 2, characterized
in that one of the cooperating sealing surfaces (16, 20,

27, 34) is embodied as an elastic gasket.
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On the one side of the valve body 6 is arranged a first annul ar sealing
body 23 in a plane 24 which is paralleglgto the axis of rotation 7, and
whi ch deﬁﬁ?Egpzthe same tine, an 10 angle 25 with the bof&TAPW0T o
Fig. 1. The angle 25 is conplenentary to the angle 14, i.e. the sum of
the angles ¥ valwhthdior&inmg ned ycllegmers. dhe saald egtbedy 2% iesd
symetri cal or nearly symetrical about a third axis of_ symetry 26
which 1% péPpéndheursrtestt poigtend 4 fetvrenddie edbigg23. ~ 15 The

seal | ng doghdc | b1 @1 o fletbi bl gelth Efle0RUl 3hooBakilBes (SSHI bAGC 27

formng an angle wth t ane e sealing surface forms part
of a firtrmpaarect Binesh its basis in the sealing plane 24 and an
apex 29 positioned on the axi.s of symetry 26 of the sealing surface

27, so that the 20 parabola apex is pointing away fromthe val ve body 6.

The eal f ] r ed t oper i he segl_i.n
surfdce 16 d QE%EM%a Jgaééﬁ%iigg She grcﬁofﬁeggt%ég ?F%ge§ﬁ%ﬁh§ﬂ€§ﬂ§a body
6, di amet i eakd 3 oppasirt & z e dhe if iy st thatl the kedd 23, )i sraarileanged a
second annul ar 25 seal j ng bqgg 30 in a plane 31 which is parallel to the
axi s alpng othR i R BACYHERES  at the same tinme, an angle 32 with
the bore axis 9. The angle 32 is conplenentary to the angle

9. A valve according to claim 8, characterized

in that the angle ( ) is the largest where the distance

10 from the sealing surface to the axis of rotation is the

largest.

10. A valve according to claiml, characterized
in that the annular sealing surfaces (16, 20, 27, 34) are
rotationally symmetrical when a small angle is used between
1s the axes of symmetry (15, 19, 26, 33) of the sealing surfaces
and the valve axis/transverse axis (5, 46) when the valve is

in its closed position.
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(54) Title: DEVICE BY BALL VALVE
(57) Abstract

A ball valve, in which there is 33
arranged, in a valve housing with an
inlet and an outlet which have a common 335 1
centre line along the vertical axis, a valve ag vy / 3l
body with a bore therethrough, in which R
the valve body is rotatable about an axis /. 6
of rotation perpendicular to the bore and ; M 34
arranged to be rotational between a first 10 iyl
position, in which the bore communicates 12
with the inlet and the outlet, and a
second position, in which a first and a

second sealing body of the valve body / 14
seal against a first and a second valve S 7 ¢ ~Li: L~
seat by respectively the inlet and the 5'. 14 Iy ( 2o j e 21
outlet of the valve housing.The valve TNy~ \T—’ I3 b = ] P
seats are in sealing planes parallel to one s "s"" "t T— B - a2
another forming an oblique angle with 18w N N B B i by es 2a il : ]
the inlet and the outlet, and in which Sy - Wl 16 i;i ¥ S|
the sealing bodies are positioned in body 17 / . \ N r
planes parallel to one another, forming a ) AN ' !
similar oblique angle with the axis of the 3 RN
valve body. | . 4
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axis 46 of the valve body 6 perpendicularly intersects the bore 8 of the
val ve body vo assb7bhe axis of rotation 7. 15 When the valve body 6 is in

its closed position, see Fig. 3, theazsét'ng surface 16 ofPCIMNOG008q7
val ve seat cooperates with the seali sbiif ace 27 of the first sealing
body 23, while, at the sane tinme, the sealing surface 20 of the second
val ve seat 12 cooperates with the sealing surface 34 of the 20 sealing body
30. By cl osed valve, see Fig. 3, a positive pressure in the inlet
3 and the outlet 4 relative to the pressure inside the valve housi ng 2,
will give a resultant force acting along the axes of symetry 15, 19,
and a resultant torque about the axis of 25 rotation 7 seeking to rotate
the val ve body 6 towards the open position. By closed valve a positive
pressure inside the val ve housing 2 will correspondingly provide a
t orque which seeks to rotate the valve body 6 towards its closed
posi tion. _
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In Fig. 5 is shown how different curvatures of the first
ing third sealing surface
i ng each other at a
seal i ng sur,
forma contact
by the sealing surface 20. ]
axis 5 coincides with the axis 46 of the val ve body 6.
be called tipple-eccentric and doubl e-seal i ng,
3, 4 and 8. The shortest
symmetry 15, 19, 26, 33 and the
val ve.

16 and the ﬁ@ﬂﬁ
surfaces only t%gc

poi nts between the first 5

surface 27 together
situation
t he Figs.

eccentricity 37 of the
18, 22 and

axi s of

seal i ng surface
27 lead to the sealing
contact point 45. THS/NOM/0007
a/zafG and the third sealing
i There will be a correspondi ng
In the closed position the val ve
The val ve can
10 reference being nmade to
di stance between the axes of
rotation 7 is called the first
The shortest distance between the apexes
the valve axis 5 is called the second eccentricity 38 of the

15 val ve. The shortest distance between the apexes 18, 22 and the val ve
axis 5 is defined the third eccentricity 39 of the val ve.
Further, reference is nade to Figs. 6 and 7, igeyhicH a 46
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fl exi bl e gasket 40 is arranged in an annular groove 41 in the 20 first

val ve- seat W@ oosogezsket may be arranged in a correspondi ng _nmanner

t he second val ve seat 12, but this is not shown. A prefer?@ﬁm@ﬁgﬂ%m740
of a type known in itself, in which_the gasket material is shaped as,
for exanple, a hollow ring with a | gﬂl dinal slot. The slot allows
the 25 gasket 40 to be conpressed, so that a continuous contact |ine S
formed. For the gasket 40 to obtain sufficient resilience, a helical
spring 42 has been inserted into the cavity of the gasket 40. The
gasket 40 is provided with an external collar 43. A clanping ring 44,
which is secured to the valve seat 10 30 with screws not shown, presses the
collar 43 against the val ve seat 10 and keeps the gasket 40 in position
in the groove 41. Further, reference is made to Fig. 7 which
shows a cross-section of the ring on a |arger scale.
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Alternatively the flexible gasket 40 can be arranged in the seal i ng
bodi es 23, wWé ookgtss 1S not shown. 5 As nentioned initially, a torque
applied to the val ve body 6, will result in a contact for ®RCTie0ermoot he
cooperating seal ing surfaces 16 and427,4 and between the cooperating

seal ing surfaces 20 and 34. The contadﬂw(glie at each cont act poi nt 45

i s dependent on the distance fromthe contact point 45 to the axis of
rotation 7 of the valve body 6. In Fig. 8 are indicated three contact
points A, Band C O t hese, the contact point Ais the closest to the
axi s of rotation, and therefore the contact force will be the

greatest at A The contact point Cis farthest fromthe axis 15 of rotation
7 and therefore the contact force is the weakest in C. The contact point
Bis at a slightly | apger distance than €Re cont act point A fromthe
axis of rotation 7, bu considerably cloger to the axis of rotation 7
than the contact point\C. The contact fgrce at Bis therefore smaller 20
than the contact force at {A, but ter t t he cont act force at C.




The contact force between the cooperating sealing surfaces 16, 27 and
20, 34 resqhb%dg@mghe val ve seat 10, 12 being conpressed | engt hwi se. By
def ormati on and di nmensi onal changes 25 resulting from pressurRCT/NO00/00067

tenperature, torque and ot her extern forces that the valve 1 is
exposed to, the conpression w || var%%wﬁ hus absorb the changes

w t hout the contact force becom ng too weak for sealing to be achieved.
As the specific conpression of netal is small, the valve seat s
10, 12 can be lengthened to achieve a greater total conpression, as a

| arger length will provide a smaller spring constant, see Fig. 9.

Fig. 10 shows an alternative enbodjment of frrst vatve— seat 10 in
whi ch the angl e vari es along the. sealing surfface 16. Here, the sealing

surface 16 does not constitute part of a inag;nary cone surface as
descri bed, but is made /

%&\\\\N

10 45

16 83

Fig. 5



up of parts of innunerable inmaginary cone surfaces, in which each
| magi-nary CQMs Q?ﬁ f a different height, varying mﬁthln 10 a lowest and a
us,

hi ghest val ue. t he angle is at its smal | est in t heecEmeoovasr
the distance to the axis of rotation 7,is the | argest. Fig. 11
shows a circular contact |ine between Eb p}&ating seal i ng surfaces, seen
fromthe centre of the valve 1 towards 15 the inlet 3. Grade figures are
i ndicated for a polar angle of contact points along the contact line,
and the contact points A, B and C are indicated. The curve in Fig. 12
shows schematically the angle as a function of the polar angle.
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1. Avalve, in which there is arranged, in a valve housing (2) with an
inlet-(3) amgbagisesd | et (4) which have a common centre line along the
val ve axis (5), a valve body (6) with a 5 bore (8) therethro8gh/NOoao/oedurch
the val ve body (6) is rotatably ar;zn ?kabout an axis of rotation (7)
per pendi cular to the bore (8) and arr gga 0 be rotatable bet ween a
first position, in which the bore (8) comuni cates with the inlet (3)
and the outlet (4), and a second position, lo in which a first and a second
seal ing body (23, 30) of the val ve body (6) seals against a first and a

second val ve seat (10, 12) by respectively the inlet (3) and the outl et
(4) of the valve housing (2), the valve seats (10, 12) being in
sealing planes (11, 13) which are parallel to one another, 15 form ng an
oblique angle with the inlet (3) and the outl et (4) and the common
centre line (5), and in which the sealing bodi es (23, 30) are
positioned in body planes (24, 31) parallel to one another, formng a
simlar oblique angle with the transverse axis (46) of the valve body

(6); and in which 20 the valve seats (10, 12) and the sealing bodies (23,

30) are provided w th cooperating, annular sealing surfaces (16, 20,

27, 34) alo e axes of symretry (15, 19, 26, - 33) which
are perperndicular to the respectiye se | anes (11, 13) and body

pl anes (24, 31), the sealing surfaces ( ng curved and
form ng arf oblique angle ( ) Twkth t pl anes (11,
13) and bddy pl anes 17... F

r respective sealin

40

41\ >




(24, 31), characterized in that the cooperating

seal Lng su&%§5@§n§}6, 20, 27, 34) have different curvatures. 30 2. A
val ve according to claiml, char acteri zed i PCT/Neno/odve7
contact lines consisting of all contact points (45) fornmed by

t he contact between cooperating sealigg(/lg.surfaces (16, 20,27, 34) which
exhibit three eccentricities, whereln first eccentricity (37) is the
shortest distance bet ween the axes of symetry (15, 19, 26, 33) and the
axis of 5 rotation (7) of the valve body (6), and a second eccentricity
(38) is the shortest distance between the apexes (18, 22), an | magi nary
extensi on of the sealing surface (16, 20) I ntersecting the axis of
symmetry (15, 19) of the valve axis (5), and a third eccentricity (39)
is the shortest distance o between the apexes (29, 36), an inmaginary
extension of the




sealing surfaces (27, 34) intersecting the axis of symetry (26, 33) of
t he val ve axwoog/Sogr9pand the axis of the val ve body (6) which coincide
when the valve is in its closed position. 3. A val ve acc8cCaiNapotoooo7
claim2, char acteri zed15 that the curvature of one of

t he cooperating surfaces (16, 20, %h/qb}), preferably that of the valve
seat (10, 12), is endlessly |arge, so that the sealing surface (16, 20)
forms part of a cone surface. 4. A valve according to claim?2, ¢ h a
racteri zed?20 i n that the cooperating sealing surfaces (16, 20,
27, 34) formpart of a parabola surface -and/or ball surface each.

5. A valve according toclaim2, char acteri zed I n that one
of the cooperating sealing surfaces (16, 20, 27, 34) curves in the
opposite direction. 25 6. A valve according toclaim2, c¢c har act
eri zed I n that one of the cooperating sealing surfaces (16, 20,
27, 34) is enbodied as an el astic gasket.
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7. A valve accordingtoclaim2, char acterized I n that the
cont act poi Wém?éb%z bet ween the sealing surfaces (16, 27) and between
the sealing surfaces (20, 34) formcontact |ines. 5 8. AP@BAN080/00007

according to one or nore of the preceding clains, characteriz
ed i n that the angle ( ) varies ﬂﬁ the sealing surface. 9. A
vaIveaccordingtocIaimS,charal 1i zed I n that the

angle ( ) is the largest where the distance lo fromthe sealing surface to

the axis of rotation is the | ar gest .
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10. A valve according toclaiml1l, char acteri zed I n that

t he annul ar we@eab/kdy9y surfaces (16, 20, 27, 34) are rotationally
symetrical when a small angle is used between S the axes of SFEMNQPPOQIS,

19, 26, 33) of the sealing surfaces and the val ve axis/transverse axis

(5, 46) when the valve is inits cIP}gAleition.
A
30
1335 45
c 180 0/360B
125 315
270

Fig. 11

1
0 30 180 270 360

Fig. 12



