VALVE HAVI NG A SEALI NG MEMBER [0001] The present invention is directed
to a valve having a closure nmenber for closing a valve orifice,
particularly so as to be tight against gas, in a closed position of

t fe cl osure nenber, wherein the closure nenber can be noved in a

cl osing process by at | east one actuator starting froma first
position of maxi num opening at |east along a first partial distance
with a |linear novenent conponent in direction of its closed position,
and the actuator carries out a closing stroke with a |inear stroke
direction for a novenent er thi s nmovenent
conmponent, wherein at |ea§%U%§§A§%ﬁ§ §Dgﬁgﬁyﬂﬁygﬁﬁb t he cl osi ng
stroke of the actuator to the closure nenber is rotatably connected
to the actuator by a first articulation point and to the closure
menber by a second articul ation point. [0002]Valves are used, for
exanpl e, inmﬁ@ﬂicoﬂﬁup&mmtmamﬁmchwhananbasaném&n@u&k@me&&ﬁmaﬂbﬂg, to

carry out indivi dual Chl nlaﬂ f S i.n %astl ht manner in cl osed
envi r onment Wﬁa‘ﬁ”&‘) 160 BE AR Y AP P todeiehtagaipit S5 in a closed posifige aiithe
envi ronnent dosufd héiiber, WHeRe tHedIVRE: BErbed bHibe GRIvEEH 2RI Motads ‘6?51‘ leakh€Y
are al so freguently referred to as. slide val ves becausé the closure

menber of t ¥ GUIFSAENSrun? Sisklpsiion ALMPHE R LPENIE % Fastialonga fistpanidpen
posi tion togikhRe Gujltﬁ%%QeaQ%krélhéﬂﬁcdnrfboﬁeﬂt51%@:&1&% ReLlodh L&@(ﬁl ar dtge
partially. As a matter of principle in such valves, care 2t

t aken that tugwnfaiigsiontn ¢lesingstrakd yitles h@ﬁl@!@kmue@m foll zomuvemeneoﬂﬂ&r or
at the seat J 0 | aade
transverse %I%H{etnze% Slﬁ\%llﬂ]ti{gl %ﬁle}ﬁg?tr%g]ch%%ﬁt g %re' { ”‘éﬂf"é?‘ﬁ%ﬁ%w“has
made cont acthe glpsitg S(ﬁhlee ofakd dchgtos torthad esureSuertbes heaﬁtalﬂ;r E@BSAS] 10 fhet he

ongevity o UERe LA RRCERIBEIRR AT a6 ol b o fen

menber s havweileen devel oped in the prior art which are novabl e at
| east partially in a linear notion fromthe maxi num open position to

the cl osed [p@R] t i oMalvek akd wssd, f@l’e@&tﬁplé),fm Sdnfisdhae:dYEFHRe At on o seiREmlindiGt ed
So as to be srbstantl aln%% \QF e d so that a force conponent
presses t hé™ g8 ¢ P Q’Qfﬂ’?lﬁg steps in aggptiehBaperipslesidcul ar to
the seat sumfiamment whit@ aRNdbintitiREPiOS bingk, NDMAPRA enQfrodnlitsC |dﬁ%h” e
menber due (o the wed(rqe effect. osure menbers in this type

embodi ment Be VARSI 2lse cjled vaguygalyes Shiey arg alsp fequently @fpmedz@zas slneh:

ot her JERGRESH¥ALY @S clobemEmBS UF fie W@Erdls ﬁcédrﬁlotnb ﬁ% g ]%Qﬂ! aced
linearly in a displacenent direction by an ctua tor 05|ng t he
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opposite tqQ.k , 2d from t.he val
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menber by means of a - usually pneumatic - piston-cylinder unit. The
piston rod of this unit generally acts directly on the closure
menber. This has two drawbacks. First, the closing speed and opening
speed that can be realized by neans of these pneunatic actuators is
not as high as would be desirable especially in the first novenent
phase. Secogaheri¢ Yrdves, therissugnsenstreis diﬁﬁdllgmlispfacddhﬁﬁaﬁlyaﬁ b uRpladetenust be

very large i r to 0 e.th S|re closing pressures in the
cl osed posi i e&ﬁmd‘fy Ef“l‘?étu béhggsl?mlﬁ% ve L[“BO%%]’ISW %1“?7311"3&4“ apedivdes a
sol ution i nwitldh &hics siRositeas ihb Galsé 6itee b@tfso bR RN thé’Wthet}eéts This is

| i kew se cofnoft ructed as a piston-cylinder unit, is carried out

paral | el to°tAEeq [Pyr?e‘ﬁ?"eﬁ‘leﬁts‘?‘ﬁ’g’mﬂ%?}é%@ﬁ@GIHFOWB@EW&ISW@Ybb@jlyed To i nprove
the speed andhAuRhhABNR CARLBEE PHAIR u1@ nieRmbdf 1@?{1&%95(5 ulsfh gge%pce

di scl oses connectl ng the actuator to the closure "db ns
gears dri veffsie of thegwivh bepsinge Khasedordpas ofihe closiag momeMIsuahahﬂey
articul at ed, nstruct shown i.n t hi

ref erence ?\saﬁegfsgtglll I{I:/ehtf/]?é:'(f)frerlp i nge%s éﬁ%a &eaqﬁoll Fes #ﬁﬂ?wﬁﬁlgfnf“c valve i

[ 0006] Val vewhlelstllﬁeh8111@meJdberrns mbweqmuaasﬁﬂiesmfsmﬁcabfm& val¥echottisebyosed in
GB 149, 855, a 87 a 0- 22267 0007 IS the obj ect of
the i nvent |tf)nrjﬁn=t 18.0veme 13b mzfnss?fr]?ﬂ‘i’tger&‘étg?tﬁrn%]i It‘?q}%igt % 85 RRAtHEYBA ts as
possi bl e f oxhieh MabMﬁn @lfnemheﬁ IR eRite6y dx¥duees al LA of NafaSh&Stent,

possi bl e cI03|n strok n be realized and hjgh closing pressures
can be achi ‘E’(‘Fééf faRtsffa i‘?ﬁ@g‘@’a inyush the,ploskFe HeBReF (rresped apainst g seat

relatively safadeloy Gt REhMRS: A[déggﬁélfmg?ypgtysﬁ&&n e, @Ehﬂz& B‘f)‘ the

actuator is so arranged in relation to the closure nber that an
angl e divergamy fr omedvangs 480oshe n&ﬁﬂb\éfs%gwpﬁ'&‘ﬁ’?l%litohﬁt Ak Hl%%d]ll early
nmovenent conponent of the closure nmenber along the first part al

di st ance preSElREHNG o dsctipewhenmaavingsign the magimurecrennostopentp ﬂg and
the linear &iEOhRitdh! BGhis ke he et i FL oS
menber is, pref er]ab1 r|l %e ,ecoﬁﬁlg%%gg&? galg?ﬁhdgggsctomﬁgﬁé\}g‘tl Tanﬁe
and the ar merpsncti@tlmttaﬁwywwmmeérreeﬂortthluernéosuahmheodt\ra&xample isdistuzed
articul ati QEIUB%I&E 1&hd in that the valve rod is linearly guided in a,
preferably gastfght, 'val ve rod gui de.

[0004] It is conventional in the prior art to realize the linear movement of the closure
member by means of a — usually pneumatic — piston-cylinder unit. The piston rod of this
unit generally acts directly on the closure member. This has two drawbacks. First, the
closing speed and opening speed that can be realized by means of these pneumatic
actuators is not as high as would be desirable especially in the first movement phase.
Second, the dimensions and design of these actuators must be very large in order to

provide the destred closing pressures in the closed position of the closure member.

[0005] JP 6-241344 discloses a solution in which the closing stroke of the actuator,
which is likewise construcied as a piston-cylinder unit, is carried out parallel to the linear
closing movement of the valve body. To improve the speed and available contact pressing
pressures, this reference discloses connecting the actuator to the closure member by means
of gears driven by a toothed rack and arms which are eccentrically articulated at the latter.
However, the construction shown in this reference is relatively complicated and requires

many parts.



[ 0009] By neans of the arrangenent of the actuator in relation to the
cl osure nenber per the invention, relatively sinple but efficient
transm ssi on mechani sns can be realized which nmake it possible to
realize a high closing speed of the closure nenber and al so
sufficiently high closing forces in the closed position with

conpar at i vel8p08inal | Vadess aamerioned in thetpecamblei ofolaino pem djsdissetl @B 1691655,

val ve orifi e} he cl osed position is advantageously
no | onger c%%éfﬁeb §7§ﬂcﬁ?ﬂt§ 7t8 cl osure nenber. Accordi ngly, when

opened to t Xi e u rel eases
the val ve OP%P ﬂge (r:i%)jlrrrsnip1 Sl tdfthe “5’ 61“1‘011St Hio&/gr""gm}pﬁ&‘{e@‘a’f‘ vEn B%e’f"l‘%"é’mgl n
certai n appbaGat pawible fhloa/\ﬂ%erof thb'geﬂeﬁc 8i& i whiEl thefaeBdt pbdile ddimeGhagUr €
menber uncover,s a Ieaa 0% .of the surface of the val ve orlflce

0

preferably St jo&slipedgad high clofag passyiss e beachicved ip Tllﬁgoﬁﬁ??%%%&en

position. [ QO] keingteiRisRAR ainkhsians, opt i mal generation of force,
It Is advantageous to provide an angl e between 45 and 135, preferably

an angl e befooegn 8T handjedd9melIe HABBR adiltRorlid %%ﬁné@ﬁﬁ@ﬁﬂén Soreneat of
the closure nenber and the linear stroke direction of the actuator . —

[00011] I n eBpBET AT 57 Pekerdiverades fraymdtand 84 v pwmrhe@mlsrheéneaamgw@mt
90, i.e., acdiBhint @ﬂgé @osﬁémﬂﬁ&yhlg(ﬁ;_\gthﬁﬂs\["faﬁpaltdﬂﬁanée dﬁ@c@%ﬂn mnﬁlgtfhsft

conponent of the closure nenb ear str
t he act uat opositiop gboadhmhepenirgat iherimeatsirolvalitestive af thmeamrahd in that the

conponent s e ection AL, advant ageo i.ven
by respecti %%Q(Y: oA?f?%ﬂse E)%h feélggqéﬁ pe C(émmecglg “$b073)'F K ?lﬁé{’élac‘%
achi eve cor oggspiyrdnmegte emée agvsa rod hthhd”lsleqfhdlamchiaﬁd;n pogilt @sd i Yhatlthe ivige t he

rod is linearly guided in a, preferably gastight, valve rod guide .

[0009] By means of the arrangement of the actuator in relation to the closure member
per the invention, relatively simple but efficient transmission mechanisms can be realized
which make it possible to realize a high closing speed of the closure member and also
sufficiently high closing forces in the closed position with comparatively small actuators.
In the maximum open position, the valve orifice to be closed in the closed position is
advantageously no Jonger covered at all by the closure member, Accordingly, when
opened to the maximum degree, the closure xﬁember preferably releases the valve orifice
completely or fully uncovers the valve orifice. In certain applications, however, it is also
sufficient that the closure member uncovers at least 70% of the surface of the valve orifice,

preferably at least 85% of the valve orifice, in the maximum open position.

[00010]  For the purpose of an optimal generation of force, it is advantageous to
provide an angle between 45° and 135°, preferably an angle between 80° and 100°, between
the linear movement component of the closure member and the linear stroke direction of

the actuator.

[00011]  In especially preferred constructional variants, an angle of 90°, i.e., a right
angle, is provided between the linear movement component of the closure member and the

linear stroke direciion of the actuaior.



cl osing novenent and | arge forces at the end of the closing novenent,
the first articulation point and the second articul ati on point should
be at a distance from one another. [00014] The i nvention can be
realized in principle in all of the above fornms of closure nenbers
mentioned in the prior art, a common feature of which is that the

cl osure nenber is novable during the closing process starting from
the first pd¥0iion Bk dira)tiiomnﬁﬂmzpimnélnxga\fkmlemtcmalbmaags frldlethiichi @loke

di stance w th onent. It end t.he

embodi ment %?Cmo%?le??&:éll%ge&ggE WFf‘bCkﬁsgg e‘éﬁﬁc‘fr}?époél i@ﬁag‘ﬁﬁﬂsshape of
t he seat su er. or..not the ed .

excl usi vel y qoaﬁ'ﬁa 90 i tPﬁflge"&‘—‘P%CéP?f@Hl"ZﬂFia Ay th ]é‘gléinbtéaﬁm Ko Guidngghe
The inventi olﬂsm@rno&h&ﬁt 408 larefotczed haichil oth@ SR MBRERRAS LMALEh are
desi gned in that, fallow ng the partial distance with a

| i near rmveﬁ‘ﬂﬁ‘ﬁa‘@&}h’ﬁ’& @the seppugl aptighlation npeine shoulfl beghs Mistencetiomeenst  one
seal i ng seatpomer.f ace wi th anot her novenent conponent oriented at an
angle diverging fromO and 180 in relation to the |inear novenent

conmponent f poofayl | haaRbRwhRsh 541@&1&&&%%911&?&@ b di1Q9R e aUB\ter}Gmls o'f%lo!s
al so conceivabl e that the closure nenbéer undergoes in the area o ®the

above- ment | BAEBers perdasdip|the oy et 2 commpn feturt of ivb és Wftfhﬁ tzioshrenwrber
movenent COoppQRat %Lgﬂr,giﬂés?ngrﬁ%cc@t\éﬁﬁ@ ﬁ%nﬁf?&@%@sﬂ%ﬁo%f ax1rHLuglogemnc

perpendi cular to t at t
nmovabl e exclilgsdlong|the nsitiahdiatahdervethra I maarammhcmommnam Ttidapemtieorttiig ect i on

alongthef i.al ~di anceh str ion and are
easier to séeng Otde%E)%fﬁ]of: le i fﬁ@?glfﬂé r%é%ff‘ﬁlr“e 25¢ ofh%se?w- i on
are indicat \ﬁhkﬂieﬂof(Ihle’[hf@@l0|sﬁl’$hl1&glbdﬁ§ﬂb‘lldatekﬂﬂs1ﬂﬂy lire@1ydh @k Migksionldi@ing
dr awi ngs Shtf %0001% h_g 1 to 6a, preferred first enbodi nent

helo ST EYEIPDEAHP

exanpl e of PRASRAT Pich Ry F flized with clogwg skabasPdichaEn ngs

of di ffer endesiaidiif hed acabadt, ﬂ@fbﬂvn{ﬂﬁé‘jﬁm@a‘?ﬁféfaﬂde%thta%nreﬁ%ldv@%@lﬂt Ion.
[00018]In the first enbodi nent exarrpl e according t he 1 nventi on,

the cl osur eHBRIBE 1Y a0 Regesesdretiag af lpast ops spadbingsast suafaw%anpthalt e 15.
During the HRMERRRbMbERM &ilkGted at an angle diverging from 0° and 180° in relation to the

linear movement component for fully achieving the closed position. Further, it is also
conceivable that the closure member undergoes in the area of the above-mentioned,
preferably first, partial distance with a linear movement component an additional
movement component directed perpendicular to the latter. However, closure members
which are movable exclusively with a linear movement component in one direction along

the first partial distance have a simpler construction and are easier to seal.

[00015]  Further details and features of the invention are indicated in the following

description of the drawings. The drawings show:

[00016]  Figs.1t0o6  apreferred first embodiment example of the invention; and

[00017]  Figs. 710 10 schematic drawings of different modified embodiment forms
according to the invention.

[00018]  In the first embodiment example according to the invention, the closure

member 3 is constructed in the form of a vatve plate 15. During the movement from the
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maxi mum open position shown in Fig. 1 to the closed position shown in
Figs 2 and 3, the valve plate 15 exclusively executes a |inear
nmovenment with the nmovenent conponent in direction 22. The opening
stfoke is carried out correspondingly in the direction opposite to
that indicated by arrow 22. In this enbodi nent exanple, the seat
surface 14 maiarrwrawgedo@tiontsh@wvial% 1 hoths cloged Dositidn shews g 2akdy] tHen
t he manner tg qu@igg 9e Gy i bed _and shown i 685, 163 which |s

" YRAT s PEgAr d ana iRk AR E‘OY%‘R?B?‘???} tg? BQVEIEnf gpgponent in

referred to'in I's” regar

di scl osure dff ecnh;em r’ﬂﬁapénumnbm:@tax A8 &Y chHrRERNENER in {0 @Qele%ﬁf &}%oM@'th e
orifice 1 i n the X|nun1op en position 1n Fi Thi's val ve

orifice 1 i ‘%‘I“%E‘@HJ ARt InisemBodimgd srample ﬁlt?éﬁa%m?ﬂcﬁ I¢ ipiaanged at
enbodi ment  g%aBRE BoushBe. @t'19¢'§)‘1’!§tﬁlcﬁ§ Hhﬁé manRF thyRLY8y @%ﬁaﬁlﬁd Iy dnwh ks Ql y
connected to two valve' rods 8. hi s 1 nstance, ese val ve rods
are gui ded PPhEIWhishis eeicyeed tq lgﬁ]lls \saa#ldrem?‘@}dc}gla ingerpGrated i iin disepsuseot An
armor |evef, n%éméﬂ Eﬁ&ﬁ@¥%ﬁg&#hculated respectively, at the end of

t he val ve rod 05|te romthe closure nenber 3 by the second
articulatio Nt The val ed at
t he respectpv ndsl%?amﬁefgéz%; %%ﬁ%%%%&&@mﬂ% H%ﬁ?glnl °30|

The arns 5 wle arificat sslosediopnmens efdhd dositrenadteuht bﬁhlé&lhbocﬁlﬁ(ﬁfﬂ&a@fple

h l K
var tant by e EREpeRbd R R SRR velsd Ry oFReodsd bkl 4

bet ween t hemsimitlma valhommts § ave guaged line@acin b 3@stightSialve kel @ide@Ckdon 17813
shown in Fi 3 and the o site direction when op ened In th

preferred efbédiaHBAL fe?%rs aripulaffdgres g et Va ke thetq"ré obike M@i’t"ﬁr@dﬁg is

const ruct edop@marnoﬁi tﬁ@ub@mgaﬁﬁeh 8 by t1R8&ondlErtiMBatbd poi¥ 7.VER R this
kind are known, per se. The actuator guide 12 is provided for

supporting %%’15\“8? peiats b grajacaied ghdpraspestivaangs afiiee asmprd oBpdisite idiartisulatiam
22 and ext ?}ﬂﬂﬁ 7PEhAkhRlS atroladBly Wlﬁ@f@@{o 1 E{cﬁﬁfol QB ﬁ’n aRlor kg | 1 near
drive 13. The axes of rotation o the first art ation points and
second art i #iquiatipppeipebnibis ?Oiwﬁéfoeﬂsabﬁlymémtﬂem whr metrhynmhs mfm stile Bct i ons
22 and/ or T ve .ot f shown

in Fig. 4 Iz‘?lf(%l%/\n&ggg 81?3 él&q‘b{é} g élg%ce{p%éoggﬁo%u ar i lgd} ?I?ed P§ ons 22
and/ or 23. Further, the Iongltudlnal axis 26 advantageously forms a
normal to the plane of the valve orifice |I. As is realized in the
present exanple, the |linear novenent conponent or direction 22 and/or
the linear stroke direction 23 advant ageously extend(s) parallel to
the plane of the valve orifice I. [0020] Starting fromthe position of
maxi mum openi ng according to Fig. 1 in which there is no overl appi ng
of the closure nenber 3 and valve orifice 1 in the present exanple,
the closure nenber 3 is displaced into the closed position shown in
Fig. 2 by nmeans of the displacenment of the slide 16. In so doing, the
arms 5 press the valve rods 8 and, therefore, the vadlve plate 15 down
on the seat surfaces 14 of the valve housing 2. The slide 16 is
supported at the guide portion 17 of the valve housing 2 by the
actuator guide 12 to absorb the closing forces. Fig. 3 shows a
position which is realized in a preferred embodi ment exanpl e of t he
invention. In this closed position, the closure nenber 3 is held in a
sel f-1 ocki ng manner. According to the present variant, this is
achieved in that the arns 5 and the first articulation points 6 are
noved in stroke direction 23 over their respective top dead centers.
The top dead center is |located in a position in which the connections
of the center points of the first articulation points 6 to the center
poi nts of the respective second articulation points 7 below the

|l atter lie exactly on the force vectors acting on them These |ines
are shown in dashes in Fig. 3 and are designated by 11. In the
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[0021]Fig. 4 shows section line A-Ain a side view of the first

enbodi mrent exanple. Fig. 5 shows the section associated with |ine
A- A through the enbodi nent exanple. The sl eeve-shaped portion 18 of
the el ectromagnetic linear drive 13 and the core rod 19 encl osed by
this sl eeve-shaped portion 18 are shown in the area of the

el ectromagnetic linear drive 13. The el ectromagnetic coils of the

| inear drive 13, which are not shown explicitly, are advantageously
arranged in &R astBeVEr SHAPREIP LA iR he Lfposilik SR SLIPGRA, FRENEL S are
provided in the core rod 19 as is known, per se. This facilitates the
el ectrical OBHHER EFbatRm: PFR shovade iy inagrats APy EP P CEeR & 20

sl eeve-s haleeE@fiﬁaFﬂﬂe linklearRall, P8RS driekindQreMnoWi, g8 de. iThe bhG B8V e 25
whi ch ensure _the [owest possible |osses through frictional forces
during the dRd&proyidstionturptingrae Orqete be mragpiged Withe atme 8 it ¢ircets 2ar ea of
the act uat oran@uirédes phavel [ORL ZLTdntine freRBPWSor theindf diidel 1BNThARGE SPECt i VE
view of the rear side of the enbodinent exanple renote of the closure
menber 3. [ GUESPAMadH YiGRuITRGHER et suic el Prigh herefegblsaerdl e

nodi fi cati ORe@tal boh@edieschiRed: £IThadioARALInE XM o e QMbLbr GRS ihgtn | N
varying the nunb?r of arg@ 5 and val ve rods 8 provided. Jr is also

possi bl e t o gV I BHFE i tFatsPaorifolaTia AR SherdAri RSPl | as

a plurality k&fgltﬁdhﬁﬁ&nsa& Rduitedg SUsly GRRAPORLALL IPAE blsne of BR viIRVEIEEL PIRsal SO
need not neces arllé realized with the preferred el ectrompgnetic
[ near. ot off MR it BRit AT, B e ARaRrE SRR B dhFeRen 22 and/or

pi ston-cyl i fﬁld%ea@ﬂtok&dt&&tlc@%QBJahtﬁchﬂtyQitSud@sﬁﬁd’ra}iklﬁ@th@ handofi@tvald onal
nmovenment can 8 50 be provided. Devices known fromthe prior art for
converting &'P6tational novenent into the linear stroke novement 23
must then b oVi ded f.or converti the rotation ve f the
lect 1o mottgPh° Fsbitg sol EPRRL o MR bR BB M P i DR GREP un ts
or rack and t?prem mvgrbgmngmf ithescloskan mmbq:ne rndelve dtifze $ i the pesnoxutdot hed

racks Lhen. SRk OHLu. b WIRBLATRCE B bl S6LA k23l SLAL LE 1 O
the electric or an he F

I'n 8 rrespondi ng
manner. St ep}aémnm ofrthe dideldp ﬁefoednaigl dye :uuse.‘ijpras the Méetmds@ andbttore®rd, n !
these variapfg,,| anzf_de;Fkao Zh:sstsgme%mem %i%' o)ésnﬂgn slf&?'ié gd toggle
| evers can be Teal hi e neani ng o ven I on usi ng

addi tional appwtedat Thpudepeaivnddel b vivhbesing dhythe 2tenagigsidé & hat t he
forces acti pgoBRRGRELECLS. Hel PGLLL oaaom& PRk ONAG T RGROSOr bed by
the |inear rive or a | I near actuator 2, shown in Fig.
7, but rat hemb@awnbearhﬁt: pOHeethtion. If mtsec@sqécspmog t&@)clos’mé@@bﬁfu died
points 10 cquhd .Rar }%El&@glrl‘gﬁl er, gccgrdm QL ek Bt%sc}{taJaMa%t BRUSIcRGved erﬁlat%eher
correspondingly static fixed structural conponent parts. As is
shown in Fi gms7 ang ﬁehwscrfu#aw miptfrcoedindirdp PatBeit e Pitheli rect i on
23 and in tReARPRBIdtA kot 8 Ryd Lher | bRRALN AFdsMen kvt hot at ably
articulated at the first articulation points 6 of the two toggle

| evers. An &f¥Faomfof tipsentss geire of &% Bt rsurionPPBHOthes 36 PHPE Bt 0 t he
respective &%&ﬂdseemaah@mtﬁm%mwc%ltmatd@pmer&ac?iy ad tht lf@cewa&t&e rods 8.
At the top, the first articulation points 6 are supported b

upper arms 5 ot fenfThegdinporateva 9 dasrpidn Fipdapd ﬁ%ﬁ%‘ﬁ%ﬁtﬁfd’yéﬁdrntﬂﬁe

first and seGonngpdsies hatwhGNFR, Mt Senbr pads of val R OBt GiREs 5@ as to

be rotatable.
moved over the top dead centers lying on lines 11.



[ 0025] Figs. 8 to 10 show how the cl osure nmenbers can be shaped and
noved in alternative ways in highly schematic side views of the
valve orifice 1 by way of exanple. In the constructional variants
according to Figs. 8 and 9, the closure nmenbers 3 are constructed in
a wedge-shaped manner. The cl osi ng novenent- with a |inear conponent
in direction 22 can be realized according to the invention in the
manner shown in the first enbodi nent exanple. OM ng to the wedge

shape of thenogljos e MBWDRE®: 3ne AAQS €516 ASHEChIBABRbSHirden@bRmPE £SSE
agai nst the _seat surface so as to 36 tight against gas when they are
i nserted i nf& THEVERT FEOPANUFFG BBt SHaReE Ledtbodifiepyeuerla £ 1

di rection 2geevelhigped petibh I £ofthaddRubthaghdie lifh OS 1 €3 MRNALE & paN he
based on those %js _osed jn %he_dramﬁn s in US 7,011,294 or US

4,921, 213, FHIOSEPEMR VAR PEMPUIE B ARV F e fro Hﬁ%“&%ﬁ%@? tilting
menber s canlghSRivbes. U5edleABmbagneSNRMLS tHR Jiear drive 18BHRE addhoSBdwn

[ 0026] Fig. 10 _schematically shows a _caonstructional varjant in which
the cl osur eﬂf?éﬁ@veﬁm jdgantagequily prrapesiR B sles e BRI REFUPH L & WRUS BT Ton i n
direction 2zadnkedaployiddommeabi rdd19Qs fs Rowal Rase0Thil DLl iveelRkichi ce 1,
i.e., indirection of the closed position. The closure nmenber 3 is
then pressefPPatfHPhithe et erspesriet 8 hyslasr-4raaodme nite fuhiseent 24
whose di rectg givided isPRE RAREIITMLiAH entud: FDMRERHH:HOBRR BRAUh &ZtoANOt her
actuator nay be, neces ary in orger to. realize this nmovenent conponent
24. This calf™FelorEalf BB WaLAS G 02 JRficrir ihyge % & e uey

addi tional gii&tian as is shown, e.g., in US 6,629,682. [0027] The
various constructional variants of the invention shown herein are
parti cul ar| [p0¥| | Figibi shews, ihoddiiree @mepsiwvaivl of chevacddsnl halembslimebhese
are used tom%%ﬁLcﬁm%%#ﬁﬁckgﬂé%h%ﬁman a gastight manner in such a way
that it is pos rble to operat e under vacuumin the holl ow space

closed in t Qs way, , v ' . e : | fes@ed@s
From the nol Tk opacarahohean etz s et of & kafheBlS,

appl i ed, e. gebodimngeHammaedtidrropt arveryinabe pemler eftrpt S drileopéidet or

conponents. prom}{. 1 Q afspﬁosﬁﬁi fol ped¥ie om&' BRENS¢ rod and only one arm 5 as well as a
plurality of these structural component parts. The invention also need not necessarily be
realized with the preferred electromagneric linear motar 13, Instead of this, pneumatic or
hydraulic piston-cylinder units or electric motors carrying out a rotational movement can
also be provided. Devices known from-the prior art for converting a rotational movement
into the linear stroke movement 23 must then be provided for converting the rotational
movement of the electric mator. For example, these devices can be spindle gear vnits or
rack and pinion gear units, known per se. The spindles or toothed racks then carry outa
linear movement in direction 23 relative 1o the electric motor and the rest of the gear unit
in a corresponding manner. Stepper motors are preferably used as electric motors in these

variants.
{0024]  Fig. 7 shows schematically how so-called roggle levexs can be realized within the

meaning of the invention using additional arms 5, The advantage of these toggle levers is

thar the forces acting opposite to direction 22 need no longer be absorbed by the linear



lval ve orifice 2val ve housing 3cl osure nmenber 4actuator 5arm 6first
articulation point 7second articulation point 8valve rod 9° valve rod
gui de 10fi xed poi nt

drive 13 or a linear actuator guide 12, not shown in Fig. 7, but rather can be introduced at
fixed points 10. These fixed points 10 could be arranged, e.g., at the valve housing 2 or
other correspondingly statically fixed structural component parts. As is shown in Fig. 7, the
push rod 21 which is displaceable in direction 23 and in the opposite direction by the
linear drive 13 is rotatably articulated ac che first articulation points 6 of the two toggle
levers. An arm 5 of the toggle lever leads from these points 6 to the respective second
rotatable articulation point 7 at the valve rods 8. At the top, the frst articulation paints 6
are supported by the upper arms 5 at the fixed points 10. The fixed points 10 and the first

and second articulation points 6 and 7 are constructed so as to be rotatable. |

[0025]  Figs. 8 to 10 show how the closure members can be shaped and moved in

+ alternative ways in highly schematic side views of the valve orifice 1 h}; way of example,
In the constructional variants according to Figs. 8 and 9, the closure members 3 are
constructed in a wedge-shaped menner. The closing movement with a linear component
in directon 22 can be realized according to the invention in the manner shown in the first
embodiment example. Owing to the wedge shape of the closure members 3, these closure
members 3 are pressed apainst the seat surface so as to be tight against gas when they are
inserted into the corresponding wedge-shaped seat surfaces 14 in direction 22. The
specific shape of the closure members 3 can be based on those disclosed in the drawings in
US$ 7,011,294 or US 4,921,213, for example. As an alternacive to the wedge shape, tilting

members can also be used as is shown, e.p., in DE 32 24 387.

[0026]  Fig. 10 schematically shows a constructional variant in which the closure
member is initially moved according to the invention in direction 22 lincarly downward
into the area of the valve orifice 1,1i.e.,in direction of the closed position. The closure
member 3 is thea pressed against the seat surface 14 by a movement component 24 whose
direction is perpendicular to movement component 22. Another actuator may be
necessary in order to realize this movement companent 24. This can be realized by means

of 2 swiveling axis and an additional piston as is shown, e.g., in US 6,629,682,

[0027)  The various constructional variants of the invention shown herein aze

particularly well suited for use as so-called vacunm valves. These are used to seal 2 valve



11 Iine 12actuator guide 13linear drive l4seat surface 15valve plate
16slide 17gui de portion 18sl eeve-shaped portion 19core rod 20bal

beari ng

orifice in a gastight manner in such a way that it is possible to aperate under vacuum in
the hollow space closed in this way. By vacuum is meant 2 pumping out of air or gas from
the hollow space which can be realized by rechnical means as is applied, e.g., in the

machining and fabrication of semiconductor components.



91push rod 22linear novement conponent 23stroke direction
24addi ti onal nmovenent direction 25sl eeve 26l ongitudi nal axis Patent
Clains: |.Valve having a closure nenber (3) for closing a valve
orifice (1), particularly so as to be tight against gas, in a closed
position of the closure nmenber (3), wherein the closure nenber (3)
can be noved in a closing process by at | east one actuator (4)
starting froma first position of maxi num opening at |east along a
first parti ' W linear novenent conponent (22) in

di rection o%krggﬁiggggﬁﬁﬁﬁéhﬁﬁﬂnm and the actuator (4) carries out a
closing stroke with a linear stroke direction (23) for a novenent of
the cl osure nenber (3) with this novenent conponent, wherein at | east
one arm (5) Yor tvEmSA§®ting the closing stroke of the actuator (4)
to the closyre megher.(3) is rotatably connected to the actuator (4)
by a first articulation point (6) and to the closure nmenber (3) by a
second artiéulati@%mbﬁﬁﬁ£“(7), characterized in that the actuator (4)
is so arranged i ng&hation to the closure nmenber (3) that an angle

di verging fromO and 1800 is provided between the |inear novenent
conmponent (22) of*Phe closure nenber (3) along the first partial

di stance, pgoceedi g taiLbRg: first position of maxi num opening, and
the linear stroke direction (23) of the actuator (4) and in that the
cl osure menber (3Ffeopdartigyiadipepeisy rigidly, connected to at |east one
valve rod (8), angdwile arm (5) is rotatably connected to the valve
rod (8) at the second articulation point (7) and in that the valve
rod (8) is PineartyeKa8¥8Y in a, preferably gastight, valve rod guide

(9). 10 fixed point

11 - line

12 actuator guide

13 linear drive

14 seat surface

15 valve plate

16 slide

17 guide portion

18 sleeve-shaped portion

i9 core rod

20 ball bearing

21 push rod '

22 linear movement component
23 stroke direction

24 zdditional movement direction
25 sleeve

26 Iongitudin.al axis
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2. Valve according to claim1, characterized in that an angle between
45 and 1350, preferably an angle between 80 and 1000, is provided
between the |inear novenent conponent (22) of the closure nenber (3)
along the first partial distance, proceeding fromthe first position
of maxi mum openi ng, and the linear stroke direction (23) of the
actuator (4). 3. Valve according to claiml, characterized in
that an angle of 90 is provided between the |inear novenent conponent
(22) of the closure nenber (3) along the first partial distance,

pr oceedi ng fronu§ﬂ£t§%ﬁ§§ position of maxi num opening, and the |inear
stroke direction (23) of the actuator (4). 4. Val ve according
to one of clainms Ito 3, characterized in that the |inear novenent
conmponent (22) and/or the linear stroke direction (23) are/is
arranged paral l.el tValve haghgmeopie mbebey &) Ve clsing b eave dijfice (1), particalarly

Val ve acc L%jn .q.one of clai | to 4 .ch ragterizeé i thah t he
cl osure rrgo er gf(l gj% ?gsa 1}%§?raa= TR cl'%?%d Re F’gg%gtgcocg?sf"ied’ﬁen?bﬁr )’é’gﬁe’felntt tking
manner.  closure fiemb@3)eadbcoowtidhga tiosig@o@ks 1§ aBieH ode defiafr (4) starting
characteri.zed LQ t hat %herfirst articulation point (6) and the second
arti cul at ['8% 3IBTRESEoP ol aginym apeging pHlfrsealpieiitehmariakbyrse with alinear7,
I\/al v ;a ?c C b WG émpaniét OR) G EeBonbr 119c16sed GOMACER IR Bratol (4) BRtiesthut
eas WO al ns
closing stroke with 2 linear stroke direction (23) for a movement of the closure member (3)
with this movement component, wherein at least one arm (5) for transmitting the closing
stroke of the actuator (4) to the closure member (3) is rotatably connected to the actuator (4)
by a first articulation point (6) and to the closure member (3) by a second articulation point
(7), characterized in that the actuator (4) is so arranged in relation to the closure member (3)
that an angle diverging from 0° and 180° is provided between the linear movement component
(22) of the closure member (3) along the first partial distance, proceeding from the first
postiion of maximum opening, and the linear stroke direction (23) of the actuator (4) and in
that the closure member (3) is, preferably rigidly, connected to at least one valve rod (8), and
the arm (3) is rotatably connected to the valve rod (8) at the second articulation point (7) and

in that the valve rod (8) is linearly guided in a, preferably gastight, valve rod guide (9)."

2. Valve according to claim 1, characterized in that an angle between 45° and
135°, preferably an angle between 80° and 100°, is provided between the lincar movement
component (22) of the closure member (3) along the first partial distance, proceeding from

the first position of maximum opening, and the linear stroke direction (23) of the actuator (4).

3. Valve according to claim 1, characterized in that an angle of 90° is provided
between the linear movement component (22) of the closure member (3) along the first partial
distance, proceeding from the first position of maximum opening, and the linear stroke

direction (23) of the actuator (4).

4. Valve according to one of claims | to 3, characterized in that the linear

movement component (22) and/or the linear stroke direction (23} arefis arranged paralle] to a

-11-



(5) are provided for transmtting the closing stroke of the actuator
(4) to the closure nenber (3), wherein the two arns (5) are rotatably
connected to the actuator (4) at the first articulation point (6),
and one of the arnms (5) is rotatably connected to the cl osure nenber
(3) at the second articulation point (7), and the other arm(5) is

r ot at abl ypﬂiaﬁﬂtﬂléeﬂvﬁiﬁiﬁetlp{XEd poi nt (10). 8. Val ve according
to one of clains | to 7, characterized in that the arn(s) Scan be

noved into the_clo posi t.ion of the closure nmenper (3) over a top
dead center an® re??Zﬁ(PY?(aﬁmé'?ﬁt&%EP#QI?I%H%@ chrupfiraized lﬁ(ﬂ?%@wﬁ@ﬁfﬁi on
moved ovemmehiber BPR heigasit @Rt ®position in a selfdock¥RINEn&ccor ding to one of
clains 1 to 8, characterized in that the actuator (4) is (are) guided

linearly by an, act or %ggr.de (12), .. ~10. Val ve according to one
of claims 1 to%9, CIFAPALTEINGdns Al laims 1 fond chasacipapestin thef thadista | i near

drive (13}icRa@dngioai|d) aRlkhebR61d RARMABE bGnd (7)18A%: a¥idtife kdiB bne another.
11. Valve according to one of the preceding clains, characterized in

that it is a s ide%flve IHIP whi ch the c| osure nenper, QS) can slide in
front of the vélve GrieRFREReY off ehrlampdbipdebiracteavedip hat tilepstgpo arms

conponent ¢5) are providetiZor 1¥AMQInd SN YirdIR P e a&hatdit®) BURGRRLRG LR M8,
characterized in that the closure nénber (3) carries out exclusively

a |inear FovdiEse hgivhaes(3) asiataibly spsetedioriiostntor (22)theilnsi ng t he
cl osi ng pLRcaston point (6), and one of the arms (5) is rotatably connected to the closure member (3)
at the second articulation point (7), and the other arm (5) is rotatably supporled at a fixed

point (10).

8. Valve according to one of claims 1 to 7, characterized in that the arm(s) 5 can
be moved into the closed position of the closure member (3) over a top dead center and

remain(s) in & self-locking manner in the position moved over the top dead center.

9. Valve according to one of claims 1 to 8, characterized in that the actuator (4) is

(are) guided linearly by an actuator guide (12).

10.  Valve according to one of claims 1 to 9, characterized in that the actuator (4)

has a linear drive (13), preferably an eleciromagnetic linear drive (13).

11. Valve according to one of the preceding claims, characterized in that it is a
slide valve in which the closure member (3) can slide in front of the valve orifice ( Dy witha

movement having a linear component.

12, Valve according to one of the preceding claims, characterized in that the
closure meniber (3) carries out exclusively a linear movement with only one movement

component (22) during the closing process.

13, Valve according to one of claimns 1 to 11, characterized in that the closure
member (3) is movable starting from the first position of maximum opening along the first
partial distance with a linear movement component (22) in direction of its closed position and

-12-



13. Val ve according to one of clainms 1 to 11, characterized in that
the closure nmenber (3) is novable starting fromthe first position of
maxi mum openi ng along the first partial distance with a |inear
novenent conponent (22) in direction of its closed position and -12-
can be pressed agai nst at |east one sealing seat surface (14) with
anot her  MexeHERAéssEUIRadN afkas( ddsedlink St QFRAL (1 Wit \IbBedhyghging from 0
and 180 in relation to the linear novenent conponent (24) for fully
achi evi ng cc@lﬁ@n@qlté%@@n@ﬁgq gt pppngle diverging from 0° and 180° in relation to the linear

movenient component (24) for fully achieving the closed position.



