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i nventi on™OH%90%2 to a valve of the type in which there is QRYER7 Wi ¢ hi n
a val ve housing, a valve body with a bore therethrough, and in which the
val ve body is rotatable about s an axis of rotation perpendicular to the
bore, and thereby can be rotated into a position in which the bore
cogﬁunicates with an inlet and an outlet of the val ve housi pen
poSition the inlet, the bore of the valve body and the outdmmwwwmmmmﬂ

conpl ete bore of the valve along a common valve io axis. The valve I's
closed by rotating the val ve body so that the |ongitudinal axi s the bore
is transverse to the valve axis. The val ve body then seal s against the
inlet, outlet or both the inlet and the outlet. The valve tﬂmmmmummﬁmw'
characterized by the entire cross is section of the bore bei mm
the valve is fully open. This allows, for exanple, cleaning pi gssbg:be
passed through a pipe line in which such val ves are incorporated. Valves of
this type nay al so be made with a reduced bore in the val ve body. WO

00/ 50792 2 PCTI | VO0O0100007 1~~ Different enbodi nents of the valve type in
question distinguish thensel ves from one anot her by~the shape of the valve
body and the sealing between the valve body and the *~Y,-,. inlet/outlet( s
In so-called ball valves a ball-shaped val ve body is used, sliding
sealingly onto annul ar sealing surfaces of the valve housing, at the inlet
and outlet, respectively. Each sealing surface is in a plane, the sealing
pl ane, fqygiee aay ity apgl Wi th the valve axis, and the two sealing

pl anes are io parallel. The contact pressure is determ ned by spring force,
or hydraulically. Another enbodi nent of the valve type described initially,
is known from NO patent No. 170239, in which each sealing plane forns an

obl i que & elRYH 1% WAlate S 2 AMalegcwisddls hyPes 1SuMhdes there is
arranged, J ve, hausi ng, I in sealql .ph.ane t wo
opposite ls&:I ?iaeélt%hée@(\k/aﬁ'\’/le od;}g i\{sﬁ&%&%&%'t 3 grﬁgﬁilea%%g alglil%l EOB?% in
pl anes f arlmémert larcoyh espohdimgyhictl itduee varigiee baidyh i@n raxias alliec hbpst

perpendicular to the axis, of rotation and typically also so, perpendicul ar
Do Dha' bae BFLT e Tt L BURRPR BaH 16 BRPOEE b POly FRerBSBear

seal i ngl Yo Be Vot SEant PYa Y ild idh afn b craltre bedy abewunitstaxi s of
rotation. This enbodi nent has the advantage that the contact force between

the seal ivbtiborly BREER RN AVOWdat iof ddiermlved oysimneg 230t SPGUEPER t he

valve bodyos fipbhefnadvantagede sl & 38al g RABRG acl eredogtibeth

val ve seats, i.e. both at the inl'et and at the outlet, thereby ensuring

cl osi ng ofottetival vempMireovers dhe healved weal longgualdopmesl vailrebot h 1 ow

dlrthlongkis. The valve is closed by rotating the valve body so that
the longitudinal axis of the bore is transverse to the valve
axis. The valve body then seals against the inlet, outlet or

both the inlet and the outlet.

The valve type stated is characterized by the entire cross
15 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.



.. V1' O 00/50792 3 PCT/ NOOOi 00007 One quality of this known construct\gn=i's"
t hat. posi twomogi®zsure at the inlet/outket provides a torque acting o\t he -
val ve' body, and seeks to rotate it towards its open positi di:T/N@®/00007 ,
t or que/ opﬁnir}_ torque increases with the inclination of s the sealing plane
and with thé %F@%u?é‘bo‘lihé‘\eét@r ef tbe valvestipat iarguto:bgyused by neansto
hi gh presgygesnahl shS [ le for the snallest angle of the sealing plahe
to the val vg axisifa’g Egggégﬁg?aefﬁgmpfﬁgi plether eby athe | elsape cof theht
angl e as Bes¥ebbedy~sndnvhhereqUahyt Yefetbhi ruction is that as
positive I@ng%a’égt' Qgi de the val veghousi ng p?%%(/?@dge@gq?%éﬁuaenéat&ﬁe
inlet/outlet, Ichatts on the valve body, seeking to rotate it towards
the cl osed position. The torquejopening torque increases with the slope of
the sealing plane and with the is pressure. If the cooperating sealing
surfaces anesposalledddain vheyseali ]| n_undesired wedgi ng effect
ari ses betY\/e%n t he seal ing body a?]%:l k'?%leiova eedgevaql.veT Ay 45 peesloi ded by
i ncr easi ny tAE"S] SfRl Pobheonal ammp i anesaliing i fRMCIdH 120 thg.angl e
bet ween tiheussead | ng: plane; and. the, valve axis, but) as mentioned, thi's
requires a greater torque on the va?%%dfq%e&ﬁdé’ﬁlﬁfo &elsheweadeabi ng.
Anot her afiF 5729 e¥s sigl Wt imlremonsirss sda iy P19t he apaular c00ﬁerati ng
seal i ng f&%ﬁ{ tthe val ve seat and theé as sealing 608ya5519 St t hey
forma right angle Wit % Y Sséatlishg giidande twoNSe:TIQR39pcaapsr at-kng seal i ng
sur f aces mam M eawedHd @ lane i rpendi cul ar, to the axis of
rotation of .the valve body)a%;ng%‘s:eo%ts!tu(}%%t l{‘)Lt%h Sy§FPengdi Byi sPragat dree, t he
pl ane of os%&}fqﬁ‘ﬁﬂllﬁatlﬂé/-patent docunent, cooperating sealing 30 surfaces
are prescribed to followa circle Mwith a radius R - W 00/50792 v -.
PCT/ NO0O0100007", ~ about a centre N at a distance fromthe axis S of
r ot at i on pefotiHze- : . Fhereb n _angl e i.s obtai ned between the
seal i ng surfaces\ég%ﬁetlﬁ%g&séegﬁ ﬁé’epfl’ﬁi&e ’égpﬁeﬂ?i;‘éﬁé}é@d Trahsizlled 10 a 3D
val ve se&fodid fseal NAgpboentt Nbs meansss thaynikhe é‘é’cﬁrﬁ)%@ﬁ n&a nul ar
M wit R

seal i ng rfac npart_of a ball surface ( a Tadi N&nd its
centre aff%ﬁ].("él t%%hégﬁpagﬁeanggF Vhah Bhoavabversateis n Zcosrctance Midd NO

170239 dewsfact bhentaib hi-ghhHess. i EXCEDL derate pressures. By '
el evat ediplrg sure i,l eak_is crgat ed,l ty%?c\é ?%%Feﬁ’éq'tf?ev&}ls‘{earﬁ?@tto t he
axi s of Fotaffofi®df *PAePbarte Bodywo soppesitaes geisdes TR akige wfgd he

i nventi oprbsibledr QedYa s sse y a valve of the type kﬁ}own from
NO 170239, and make su%hﬁgg%ﬁfggggﬁ%ls%o‘f%ﬁ's nehP e shifgaringr essures. is

The obj eEPT¥8sSpPeaflined oblough depleres:sstatied Jj &g fol | owi ng
speci ficgkipn,and,ihe t:,scl)Jbt eguaggits Colfalrrgsﬁ ti d
ation and typically also

perpendicular to the bore of the rotational body. A sealing

20
body is brought to bear sealingly on a valve seat, by
rotation of the valve 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

2s  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.



- The seal i‘-n: 8r oblem by the valve type knpwn from NO 170239 is assuned to be
connect ed 16 CH&%%ct “that the distance fromthe axis of rOtlﬂf‘Ti/rQ@ooglfoo&he
val ve body to the cooperating zo contact surfaces varies because of said
i nclinati oonef gh&®i Seabt Neh Ph RS, TW]@ val ve body is rotated by a
specific torque towards its close po@?%"{&g%?tlaor{/dﬁ/i%&q R ren | eads to
a vafyi ng RoRTSEEe 13 clehal ombet feutchont aetoBilld AL L orifud "é?étitrt%re w,l 1 be

-

. . €
the | east gontagt rc ere the zs distance to the axis of 4% of
‘the val ve body isC’Cia‘?' aﬁ%"f%@iﬁ%&? ¥ &% It dexarsls s tisnareas ettt itdhe
_inlet/out|Be tdmruaomehiousingand fhe ol re .def.armed, and | eaks
Yoccur isn gr,eas wi.t.h Iggst contact force ebete\\/{\g:gﬁ%%é:%(?oolﬁgrléﬂ%%oﬁtfact
surfaces. RSN O1EK 32 anependertito ey pAeseudieng The relfe denvepti on it is
an essent ivallJa@atiHg Hhal PpRer Al seal i ng sur.faces have different
curvatures, This -~ is in co(r%{ér é%%eld\r;\n%tyh ERE 38I g‘égﬁnﬁmsﬁ%msmoi:t?@%g, in
which is ﬁjree“sld?qbé@d fioratt Heotsmas dalsitn g ngja ef @@eghgogggwigge igﬁ% TSCOC'H1CI e or
bal | surfagg., D fference in cu.irvature can be _achi eved Bach s&8 g
surface formng part of & Bal I'3EFFf e PeFsabdet f érent asadiluse eseaseal i ng
surface forightg apgilte als pogenigal, surface, while the cooperating sealing
surface forns a part of a ball surface, part of a parabolic io surface or
part of a hyperbolic surface. An effect of this is that the contact between
cooperlati %%Pﬁlal i ng iurfaces is effective along a contact line instead of a
cont act st ETWABRLR¥ @4l ¥BiBolpoks sabpectedion asteohgues pbsidg,d orque
i's increageessuie sHefacerpLes ises strongly along the is contact

line. Were_the contact force ?gbghégﬁ?é%?e%f?‘g}.%s. R nteF@ueraastiwhere t he

di st ance f8lekéonkietof whocht aohsodnt biee vad Ve b&gidﬁ,i Sqd gy | | est,, .the
material ip EB@a}‘éEVF}héea_{ and the, sealing body is de oér}grrle%‘,?ets% %ﬁaﬁtet he
contact surface increases: OFhtsPPanbiEon at %et%mtsﬁ/tdpmimg) edrae greater

contact fanceeakeagwdthethpagi spof o) t line. One of the two
cooperating contact surfaces rrcgﬁj/ V\ﬁ Eﬁé%v%% 498 B WS atttv dhey
resilitent PYSBSYh&t a pretensional force is achieved because of the torque
applied to the valve body in the closing. Aresilient valve seat may, as
for exanple, be achieved by the inplenentation of a conparatively |arge

ext ensi onIf nthdecdoperd thdale M {1,601 of the valve. In a preferred
enbodi ment an el astically E?es?l i eﬁ égas &S SFoFEISHERSD ia gheove in the

val ve seaf®2THed RAieg dodinddmirabmesiding %&tfe@gaia&gtsetsh%eg%glé&t AN 30
S

el asti cal fyaT£8d 14 val vg seat, or an elastically resilient gasket wll
conpensat e fofﬁg% he&g}ér?rg% itglne iR IGh S5aE priddsucanabsngveidedoyact |ine and

for changesciensfinendicons @nd 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

25 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



WO 00/,50792 PCT/ NODO/ 00007 v: shapes of the val ve housing and val vebodyby
i ncreased wo egsirbe, tenperature changes4 change in torque a@@Tﬁ%to%&)%l,

forces . 5. Aninlet and an outlet of circular cross-sections are s -
elliptical with respect to the sealing plane which forms an oblique angle

with the 3RA%e 3G LY eftore distancentfacm shef aces W Ofi motheival ¥e seat

and t he [ 0 retically, constitute part of an elliptic:
cone surfSLg?:ée,J%ﬁq?)?cﬁg'n%e%ﬁ%%%npgpgggl éspf’%ﬁﬁlglegl E_F|t(‘?’eﬁ§)pépﬁol a. By a' "
~0 rel at iseilyingreurfiawdd ratd aheofselale ngepllbng , Ph@Ngenki8newhen there is
little angul ar. devi ation hetween the axis of symretry and the bore axis,

rot ati onal 19 Syttt i b é’tﬁé’lﬁ’r £5é&s arpkeealpapl bodynshipamabosa or

hyper ol ahan ldharakpe mitfifds iemiu13RP LR FRET Q0 FhSoLhe axi S of symetry of
t%g ctgnt Z;cr; surfaces Ei%s per pggndi cuI%ar té ?ﬁé sgalf%nge p 8%@ gﬁﬁglg}‘( a
posi ti ondfitlo I ageelMt wilid axireddhisr dRat knd ot st benvebvarbrdy, as known
initself fromNO 170239. The invention will be described in further detail
by neans of zo an exenpl ary enbodi nent, and reference is made to the

i+N 23Sy d i.¢h _Fi g- shqQqws, _in _a sectional view from
ggg\?gf)agw}:t):r ?lﬁa%lr gi\IMe dr av?/iuﬁgwglfa%aaf h’?lly%o%%ﬁev%t?vﬁ?cﬁF angespbR ¥e val ve of

Fig. 1, ORi33 | et reikitgin3tibhvRebBe ¥RE¥EL ObyFh8detatr &l Osed; ;~
V\;Dg00/ 50?372 ~ Pg{;_)/e@p 0/Q0007 Fig. 4 shows, _on afarger scal e, the area of
the firstVAVE Seat Yby €IV65EF g5?§§}1rﬁi 3. 182k hbdscorabedt i typiealjer scal e,
part 10f whereoeper @iist@neeakbNgn8Uskacesrotofifiod 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

following 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.



s. Fig. 6 shows, on the same scale as Fig. 4, the area by the first valve
seat with WOMSR®R; Fig. 7 shows, on a bHarger scale, details,&& t he gasket;
Fig. 8 shows the sane as Fig. 3, with indication of some cortddPoyMopt s
bet ween Cﬁggg%ﬁgi ngtseabi ng surfaces; o Fig. 9 shows the sane as Fig. 3,
but with T'engthenddVaFie dexestigmgit liBSMV\Ssééhet:S@-Imf@étLEfQ'tﬁ%twth an
al t er nat i veopabadi ABNE 91 1 £Q0 | seal i urfaces; Fig. 11 shows a
diag:an1mith,valueggofeanb SQ% f%éé%%?%%% éﬁk Keld AR e s meThhar y
| ine of coft 4Bt CPREVReR WhEhCDlm)NaBI\}é’lg{r&ﬁﬁ“ﬂgaﬁq\;J 0f FstIg. 10;. Fig.
12 shows gsg{,gpggg%eée%egelgt a};i on of the angle of the seat e
relative to the seat plane: 23-h §&cdMDFwifades divgllesy afhgasigd ons i n
Fig. ¥l. Zbr¢he RBy.bdlY efereNee, MAE, fines a valve with a valve
housi ng 2ac ic@ galiy an inlet 3 and a |e5;r$ee;jrel|r{céﬁl§7a(’f&’§(?siqaél Aftlet 4 al ong
a common Val Ve’ &Y 5adetkachincheunflaete T cand righ @204t |gt a4b%}\ial ve body 6
i's rotat abhyf seppor t£dy ¢ e radi WO 00/ 50792 PCTI NOOO/ 000 ~ ~. axis of
rotation 7. q:l'heﬁc val ve body 6 Is ProviSde®T\ 51824 iB6or 6ug fialver dolmimgh, with a
bore axi PTG Pk e Gamegll ana faget, hghyakye Haxi .per pendi.cul ar to the
axi s of réﬁf?é f%r 1, The val ve bOdi 6 is prgéfgggggﬁﬁgasﬁﬁ wHnanner
with pins s and is SUpfoR@&d of ehbaval vurlfiewsinga2t BiEns BadaBeaLngs are
not showsudfirace lI0Wa A¥aRyer, the pins is passed pressure-tight out
of the housing, and has a han ?gférgfﬁlégt ﬁgngCSr 8{1h%?fﬁ§§n§fathaagéd
t heret o, gwta%&@d “PHtactabethenvabupebadyng, s@giiﬁgigugﬁgﬁngeg\ent is not
shown ei@&qgetﬁgenggégra kt s well known to a person ski T@d fn the art.
In the v;&ye hgusing i § SPPSAGEAIIBS tRBteaferf 32 comtast sarwecseat 10
with a fWnen sagl vagvel beaylils sadyby-dhe-Qut ! 4 is ranged, in a
cor r espogdi ?gcgggner, a second vaI%/e seattﬁzévxﬁjﬁq%eSeﬁ%n@‘%e%@’f%ge pl ane
13. The 38ali g 2ECPr ahbe $4rface pregmunt | elsdo %hﬂ}‘eilcﬁ{% fpr m an
obl i que eogtactdlvhéh Hhe ¥alye gis 5. Jhe first valve seat 10 is
symetri¢al or nearly symetrica Witk &P¥99 sts dhis Pfeahigatet riy. €l5 whi ch
i s per pehtli EBPaRreas tWeeseat hagi phtaned koo TG Value seat, 10 i s provided
Wi th a-fgﬁgtvgp@gIQ%Fsegliqﬁ zo surface 16 formng an an&leﬁﬂqFPQhe first
seal i ng plane 11. & seal Ty Liiest 1¢homat epartl dih aHd Relveone surface
17 bel ongfay andatlvonseal ihy ik PasEe d ealin | ane and apex 18
positiongd pn the axis of s rr_rretykray 156%1c t (?'vﬂov&%’?gatthfo,m%atcﬁat t he
cone apex 1S poi?ﬂ??ﬁf%ﬁﬁn/ Kigmleeelszs atalthe ko eimEhergegpnd val ve seat
12 i3 cogrespondidid 3-tSY, i_gal _about a second axis of synmmetry 19 which
i s perpendicular to the seaH r?g%ﬁ’lgaﬁg%fé. PRfE sy gfvEhgegpntackslpnevi ded
wi th a second annul ar sealing surface 20 formng an angle with the second
WO OOISQ%%; %9 QFT/NOOO 0000~

oL the two cooperating contact surfaces may with

advantage be made elastically resilient,

so that a pre-
tensional force is achieved because of the torque 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



s, to axis of symretry 33 which is perpendicular to the plane 31 of th& 7%
seal i-ng bodO @507%®he seal ing body 30 is provided with a fou%pﬁﬁ H@ar w0
sealing surface 34 formng an angle with the plane 31. The séali Q bt f ace

34 forms payt of %fs gn&l araklﬁool a 35 with its basis in the sealing plane
31 and its apex 36 | ocat G bnh THESIRY nf hwretiody3dyofitdeaaal i ng

surface 3dpressthal tdmpedabed acylg)[@%i i ing.anay fromthe val ve bodyy
6. The seaJLsi ng surface 34 is arranged t oSCl—(E:ldg{ era eto\ﬁof%‘r‘? taﬁ{éq seé%ﬂelrﬁﬁllsurfac&;_‘

20 of the %Iég?ﬁl' val ve seat 12. Contact points 45, Fig. 5, between the %
sealing surface 34 and the sealing surface 20 form a conti nuous cont act
line. The transverse axis 46 of the valve body 6 perpendicularly intersects

the bore &mwfirdlhea wldePedy 16 ang t axis of rotation 7. 15 zo \Wen the
val ve body 6 is the sealing surfargc%e A}%C )i\ﬁrt KrPRE-§esFiiRYSsarrace while, at

the sarfe t§ieiPhifale vsédt rEBreodperatee sealling EQQMeSth%H %E?H@I gsed
0 e

afe
. . . . n
position, 586 fid- “g" f Jhe first val ve seat cooperates 2 ff'r st
seal i ng body 23, h lseeé“{l‘lt%%g &g f’é\c[,lé(eZGxéﬁt Reesefond, wihh thatseal i ng

surface 3f4wffades By tdliosetevaaige $08tFhIg a itive pressure in the
inlet 3 and the aut Ilﬁt 4 relative to the pr eg}s)ar%g?%ﬁ%eb?ﬁﬁ $8P¥ed housi ng
2, will givEATESH At CPBSES trEei PgTal ofigahhel xesi Of cSYEMBLEYAdS, 19,

and a resar@ntort ahgde 1abey xkS of z5 rotation 7 seeking to rotate
t he val ve body 6 towar dth E% &/Qgsgﬁhﬁogﬁ ?Bn?&tfi’ytp‘b%%s@d?%@bﬁabaa Bpsitive

pressufe iFgdigdvehy smbié houdingt2omi bk @Hé@é&pﬂ%% | Yo Proyvide a torque
he val ve body 6 towards its Iq(g)ls% pos1§i offen . -

" 00 00F S782" B THFb0D) BUBBYSSCAFY M6 boares e Mot pgsur f ace 20

forns, insgmmeoperan@r tREPRHLLENGIQ tP f t first sealing surface 16,
part of a second cone surface 21 of a %%%@1%1@31 P 15 9t asdal i ng

pl ane and“Hh*8p8% 22Xpodibabhedcome t heamatsl ofoss ryamid1e 19 0f trr%e;{eval ve
seat 12, gostihatctbge c%@%aélsogoi nting away fromthe val ve 1bo y 6.

1s The axis of Symmetry of the contact surfaces is perpendicular

to the sealing plane and 1is 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;

25 Fig. 3 shows the valve of Fig. 1, closed;



On the ongvsbsie7ef the valve body 6 is d@rranged a first an LNg
body 23 in a plane 24 which is parallel to the axis of rotgﬁ#@ﬁngﬁaghd
whi ch forﬁs, at tﬂe same tinme, an io angle 25 with the bore axis 9, see
Fig. 1. ThéY9angl 8795S; sCRoAplengnrafyale, t hheangka ¢, theefitbe sumsef the
angl es l4gand Bp k$oBLtpelyigggrees. The sealing body 23 is symmetrical or
nea?ly symmetrical about a third axis of symretry 26 which is perpendicul ar
to the plane 24 of the sealing body 23. ~s The sealing body 23 is provided
with a third annul ar sealing surface 27 formng an angle with the plane 24.
" The sealiﬁbgsu?f%b%w§70$o¢n§tbhltl@rgarf$¢alepapabol@fZBhéﬁ&Boﬁéﬁa@ﬁ@és in
t he sealiggapiﬁges%gfgg% agfapfﬁ 29 positioned on the axis of symetry 26
of the sealing Surface %, So at "the 20 parabola apex is pointing away
fromthe valve body 6. The sealing surface 27 is arranged to cooperate with
the sealing surface 16 of the valve seat 14. On the other side of the valve
body & dFisret?iskdvy, opposhe esdthe d¢ald seatiqg Pobhl3rds @%;r ed a
second anp¥£ as éealin bqu 30 %gka pl ane 31 which is parallel to the
axis of rotari o7 andtdorktl a4 93¥%%ne time, an angle 32 with the bore
axis 9. The angle 32 is conplenentary to the angle 14, i.e. the sumof the
angle Z4 and the angle 32 is a right angle. The plane 31 is parallel to the
pl ane 24.Fihe Beshdwrg, amh hodyadfed SsETRt{dGal1 O Nea y%@{g%trical about
a fourth | ~PLA~EPNT SKEET 1 1 ~~1~~ WO 00/50792 11 PCT/ 0007 In Fig.
5 is shown how different curvatures of the first sealing surface 16 and the
cooperatiﬁ thir sealiqg surface 27 lead to the sealing surfaces only
t ouchi ng eath otHEW At hE It @S goicht 345 Withe iashicadti qoiaft sduet ween t he
first s sesiidg PHface J& i t ir i urface 27 together forma
contact |ine. Thzge will be a coci&r%gs%c?r%r%g@sﬁatqga ig’rlfr%f?c[ar?é seal i ng
surface 20. In the closed position the valve axis 5 coincides with the axis
46 of the_ valve hody 6. The valve can be called tipple-eccentric and
doubl ¥- sé@9Ing éite BN GEddeE t 8t butFiwgsh 3engthrthed vEneeshort est
di stance qgfpween 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
di stance between the apexes 18, 22 and the valve axis Sis called the
second eccentricity 38 of the is valve. The shortest distance between the
apexes 29186 hFhows dleysama 855 Fiig .déf,i medht he tbtedneedeatricity 39 of

t he valv : , fer i.s made.to Figs. 6 and 7, in which a flexible
gasket 4%mF§MQ%?§%bégef%mgﬁﬁgﬁﬁugéFeﬁ}689esgffPﬁthe 20 first val ve seat
10. A gasket nmmy be arranged in a correspondi ng manner in the second
val veseat 12, but this is not shown. A preferred gasket 40 of a type known
in itsel F19.n Mhisblewshe gdsigebmmatiehi shliessbapedgass H0r pesapphbgs a hol | ow
ring.&jtqnge%n ﬁ%udigal.slot. The_ sl ot allows the zs gasket 40 to be
conpriéssed, 80 that Ja ot PFa83E YcdAPEcPLI FRBERSEf BekwaenFshet he gasket 40
to obtai moeplhiatiient seagingereeraselebEcalgSpihNg 42 has been inserted into
the cavity of the gasket 40. The gasket 407is provided wth an external
collar 43. A clanping ring 94, which is secured to the valve seat 10 ao
Wi th screws ngé sgomn, pressgs the collar 93 against the valve seat 10 and
keeps thé ‘gaskét SABWEn2pgEAPPdRALtnTEREESentation 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



W 0.00I 50792 12 groove 41. Further, reference is nade to Fig. %
Cross-sect waygogb7d2he ring on a larger sgale: Alternatively the flexi bv}'r‘-::;e '
gasket 40 can be arranged in the sealing bodies 23, 30. Thi%CT@OPI%QOOS'hQWn S
As nmentioned initially, a torque applied to the valve body 6, wll result
in a cont &% Gcedétvieen Tt-h&heooparat bodys ealiisngreifRces 116, and 27, angl

bet ween t ke +¢RAOREHILRY sealing surfaces 20 and 34. The contact force at
each contact poi nt 45%?15' g@ﬁ%’n%e%f)rgnaf‘ﬁé di étafibe Frowm PRensomsachepoi nt

i 0 45 to tMadvaxiagisf 5r anat perpénaficuharvabvenRody ;6. Jn Fig, ;8 ace
i ndi cated three contact points A, Band C O thesle, o%héolggﬁ I:7poi nt Ais
the closest to the axis of rotation, and therefore the contact force wll

be the gr e . .The contact paint Cis farthest fromthe axis is of
rotation gﬂanggtlﬁrgré 8Ve%t hE BBRVAdedf oigeai knpowe memkest wihtE. pThe contact

point H i sndt ia shipgbttydl anhgenedi, c n the contact .point A fromthe
axis of rotation 7éobut consi de?ablé%@gl%s)%?%?g ?hegé‘k?saﬁﬁa PBRELNGH 7 t han

the cont aBfpBPht SEC¥ThelBoat kioowhongenat , Bons bhefﬁé%§n§”§é|%£sgﬁdt han
. The

the contagtekaice-atqhy eater. than the contact force at
cont act fgr ce between tth{::o(g%e ¢iAgUEH i myrdukaaceshandle p7amnd 20, 34

resul ts i ACthateal 9 sehér lfeads Za%ﬁ@e&ogméféégd APP%%&"@ stt_ra% ngtate

def ormat i P_Hea}')gldi nen i opal, changes is resulting frompressu
tenperaturée, toryue 3Ty ot HRyt iy murdngeesnt had ndte sbwe di tigseexposed

to, the CHOPE®SS) ol W & | woBT Vi t.hus absorb the changes w thout the
contact force becom ng too wea oré%eaall?ef{gs?rb Egél]a]cffﬁ evedhenqaxthe specific

conpression of nmetal is snmall, the valve ~E~~. ~~Ei ~a~El ~I T SKEET 1 1 J~~
WO 00/ 507£2 ]ﬁ, P\%I)’{r NOOO/ 00007 seats 10, 12 can be |engthened to achieve a
greater totatPeorptesdidising & imrggerdgeyt bynidHe prdtde a sl dgr spring
const ant ,vSpge R .0 Kl 0 shows an.alternative enbodi nent of the first
val ve s seat 10,&?%91\/\%\)% l%kjlae éalrt%gsite SENVAS &laki%nd t Res ey ithe surface 16.
Here, thePwektt ny Surdacmdesl, ddes aelore@rpdrddlr Rididneqf %]nsierg%glidnary cone
surface ag,flgscsd edl,2 Qﬂut S rradengfg of parts of innunmerabl e i magi nary cone
surfaces, in which esch gt FESPrcoreald ner pd agief flar.e Mheheieghtingvar yi ng

withims 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



io a l.owest and a highest value. Thus, the angle oGis at its smallest in 7wx

t he-area wheob@sdrhe di stance to the axisoof rotation 7 is tl;; T&ﬁ{o est""-.-:~ Fig.
11 shows a circular contact |ine between cooperating seali g /3?:“@3‘, seen
fromthe centre of the valve 1 towards is the inlet 3. Gade figures are

i ndi cat e@®¥idr of SorgetangRe whicdntize peppientids calleng dhe Ho@rGte [31ngr and

t he cont IAqt: a C are indicated. The curve in Fig. 12 shows -
schemat i %g{el %%!tagteﬁgﬁaﬁgyo?faas a function of the polar angle. i1 ~~1~~
~, n~~ 14 P CT/ 1V 000l 00007 WD 00150792 CL Al MS 1. Avalve, in which
there is arranged, in a valve housing (2) with an inlet (3) and an outl et
(4) whi cAhgavead iognbodycant ie birpeidedngitheaVa#buetdXishiDar 3ekak g body

i's

6) with r t her et hrough, in which the val ve bod 6
go% at abl fggﬁfra g%ggé(géﬂfhmgnaﬁx?ggg\e wotht £58 Pi?nﬁeﬁéend"lfmyls;a)lﬁogt he bore

(8) and aurdaged3uorbemsophatabbe hetwespngapti osict i Qn, i.n which the
bore (B) .communi cates Wi tﬁ the inlet (3) a %E%Eélguﬁ%fﬂ&’) 181828 18econd
posi ti onin FhgnEeRlangi Psfnandlaasdcohd speki Ag boduteaA3on3@heohixihe val ve
body (6) ogealsmagai,n first _and.a second valve seat (10, 12) by

respect i vel ybﬁﬁe ikl 2{3 ?5) Hé%ds?ﬁgl%t Fgf?f‘ﬁ? of  t R VRPFethBusing (2), the
val ve seabzabptda ap¥xbesngoint segl aRgyPEasasthdlval$d) pyhl c?.aﬁqﬁepar al l el
to one anotger IS %orm’ ng an oblique angle with the inle 3) and the
outlet (Z52and% ARTE}RToAE cofit RETRNARY (5], cCapBerat ahivehht hoessakl hggbodi es
(23, 130) sar€apespbi @peghs nspog 4 ) rallel to one another,
forming a simlar oblique E;a’mgl %de\j’,?g@%hég?? aﬁ%Ve@%@gﬁ‘igsp?ﬁﬁfso‘Fst he val ve
body (6)FigndSi nbkivesn Zohe heeahing senfscé 194 4R2) end the1$ggl i ng bodi es
(23, 30) oyhded with cooperating, annular sealing surfaces (16, 20,
27, 34) SE%S?B%h%{)rf’?]éﬁs‘paec 7 %P%‘i%‘éso ORVAMet+31¢ 15The ot rassvesse whi ch are
per pendi auliar 46 oof hieh¢ egpees | Nedseal § Phanes) {1 : d | anes
(24, 31), the segl ing surfaces (%6, egﬁ%o, 27, 34 bﬁ%@gggﬁ;g%dg%%d form ng
an obl i gB8FEndI B (t5€ Wahve Heedy resardttihe aekd ioW) poemesof 11, 13) and body
planes ( 24, 31 ) , char actar i zadi nthat the cooperating
sealing surfaces (16, 20, 27, 34) have different curvatures. so 2. A valve
accoidi nghén chaivale by ¢ B Cid fd d Is{} Lhat Lhe gontact |ines
consi sti ng of al|l contact yBoi nts PCT/ mlo%s/%dog’o‘ifl\r}ifo‘g%t)/%%% A5 45)
fornmed byNEheedbiftactufacrdd wbpdratliingtseallivey sautf acespdddte20, . 27, 34)

whi ch exfi bt r [FARY rein.a first eccentricit 37) is
t he shor‘Fieés)l!t1 %%é;tﬁaclgﬁ@g{gm\ge%{{%?ax%set(%}e SR 1@?@26?,9/'3?3) ;nd t he

axi s of whibtatdtortie7)saofe tthienealniee badyl ih) s T SAE WK QRS QI tY
(38) is \;Qﬁ{ghoeratte t. di stance between the apexes (18, 22), an inmginary

ext ensi on of - the sedl ITRPRUTAHEE i Yy serldnse@unf@ache axifs tdfe symet ry
(15,2019)sedlie bodweaxis (5), and a third eccentricity (39) is the
shortest distance ~o between the apexes (29, 36), an inmagi nary extension of
t he sealing surfaces (27, 34) intersecting the axis of symetry (26, 33) of
the val v a@'s (qS) ngd the axis of the val ve body (6) which coincide when

t he val i 5999 '@ MCos EFHdSia-i on. 3B PosAbialey praceond ngy tthecliailet? , c h
ar acid and the S 4l t rvature of ane .of the cogqperating
surfaces (16, 20, Ogl%fie'&)‘l, Il|oérlt(=:,?1tE gﬁvaeblhlgj ;Eﬁlaet %tgfe SEhE S dire eaﬁhe( Y@SE’EZ), IS
end| ess|§Pusimge 2 /s witlhagitviee asemsulg asitr ffacee( 26 12Q) QP thal bxek a cone
surface.ofl.sag_hm\é3 Ir\g,el%ccgrgdi n%gLo cl ai r{] 2, charactarizad?2 i n
that the cooperati’ng seal’i'n§"Suff IESSEREE Sorape, abouts dhe paie of a

par aisol arctatiace 7RdeRindaltb $WthRee thaChalve pBaYREY e AaGYdL g to claim2
, charactar i zadi nthat one of1 t he cooperating seali ng

surf acePReB POFGtign. By) cdaseds viid veha pppdsite gireesuireninside the

valve housing 2 will correspondingly provide a torque which

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



zs 6 . A v sodpcording to claim2 , char act ar i eCwNbdoDOOWOThat
one of th cooperatlng seallng surfaces (16, 20, 27, 34) i s enbodi ed as an
el asti c gasket. .o~ Xi'~ E~CG" 1~J~~T VI~~~ ~~~ ~"T.~f 1 1 ~~it~
PcTnooo~ oQQQYlngvm&h‘)é 50792THe seaking swrhrce ngO t BOENG; ni 2, AcMANEEE 3 c t

ari zad n that the contact nt b n akkn faces
(167 27) aﬁalrﬁéP%%hDQ he® sBRRT ngy ptc}:"‘? a@%ﬁstzﬁeggﬁgf %{rl%f%%%t %Efgt’?%s

A val ve aggoLdLagot @@ﬁeOéuﬁPé@eﬁlt@fj #recrdi ngenl atsshasehia tha ! a r
jzadi nthat the angle (~) varies along t he seallgg surfac?
'val ve acceedlhggtplanei ang ancapey $2PRStEAC ped 9nathe aRiEngE t he angle
(off) is the | e e t S €140 o] ecgeakbhg spekaee to the
axi s of rﬁngF 9 th%@ fgf gg%gé %QQE % vééag%%Pang to cIaFntl c har
actar blﬁtand awaytﬁabmtbheamanVarbeémlEng surfaces, (16, 20, 27, 34)
are rotatlonaIIy symmetrical when a small angle is used between is the axes
of symetry (15, 19, 26, 33) of the sealing surfaces and the val ve

TATE A RR ABeARR ALREASTACHE. Rt VR VBBRKG ST A RFE SRR R Eo B
pppO P 8<%8‘ég%&@ @§1lﬁg%gd§| 23 in a plane 24 which is parallel to

???7p8??77?7?7?| ??2??7>>XX>~<p8x<<<08>88=<8<x8 <<><<8> <<8 |p>9
>8 p>8 @J%WBOPQO(Q@%%M@%SG@X Fpslxwéﬁﬁgk 9%5{5‘?p<¢t| F88253Sx t 182 @

$ Ccva@ i he 25 is
@873 e 6 D50 LPERSXIR 8 882 Figy |5 1,280, 20 p87-x~| x8
~8>| 88>7?| §@hipilenidhr ArP8xo-Bhe<pngie012504ix e<~€he s @g@@@@ 1grs 14@

0" @p60° @)<I x' x00@@.08 -

?ahi EY} XS rﬁrdfﬁﬁ] aa] %P@é]ycg]eé%]e@é] c%%af@é’]%a]gcg%%é’] 3] caﬁ Sgﬁ]mcea:rlcal

Ul c"aU] cal challtle 162l al-galserlgakc @hGalc EalisT lfc afytmleYs@Fr2&86vhich
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On the other side of the valve body 6, diametrically opposite
the first sealing body 23, is arranged a second annular

25 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

130 body 30 is symmetrical or nearly symmetrical about a fourth
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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 S5 is called the second eccentricity 38 of the
1s  valve. The shortest distance between the apexes 29, 3gand

the valve axis 5 is defined the thirgd eccentricity 39 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

2s  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
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12222222£§Eg}nat?vely the(%lexible gasket 40 can be arranged in the

sealing bodies 23, 30. This is not shown.

5 As mentioﬁed 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
25 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

e e i anas
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constant, see Fig. 9.

Fig. 10 shows an alternative embodiment of the first valve

s seat 10, in which the angle o varies along the sealing
surface 16. Here, the sealing surface 16 does not constitute
part of an imaginary cone surface as described, but 1is 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 value. 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 towaxds

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 o4 as a function of the polar angle.
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1. A valve, in which there is arranged, in a valve housing
(2) with an inlet (3) and an outlet (4) which have a common
centre line along the valve axis (5), a valve body (6) with a
<« bore (8) therethrough, in which the valve body (6) 1s
yotatably arranged about an axis of rotation (7)
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_(lo, 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 oblique angle with
the transverse axis (46) of the valve body (6); and in which
,o 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 axes of s&mmetry (15, 19, 26,
33) which are perpendicular to the respective sealing planes
(11, 13) and body planes (24, 31), the sealing surfaces (16,
»s 20, 27, 34) being curved and forming an obligue angle )
with their respective sealing planes (11, 13) and body planes
(24, 31), character ized 1in that the
cooperating sealing surfaces (16, 20, 27, 34) have different

curvatures.

20 2. A valve according to claiml, characte rized

i n that the contact lines consisting of all contact points
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10z0z0 petween the axes of symmetry (15, 19, 26, 33) and the axis of
s rotation (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 valve 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 in 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 to claim 2, characteri z e d
0 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 claim 2, characterized
i n that one of the cooperating sealing surfaces (16, 20,

27, 34) curves in the opposite direction.

s 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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ing to ‘one or more of the preceding claims,

characterized in that the angle («) varies

along the sealing surface.

9. A valve according to claim 8, characterized
i n 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 claim1l, characterized

in that the annular sealing surfaces (16, 20, 27, 34) are

rotationally symmetrical when a small angle is used between
15 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.



