1 Vacuum valve and closure plate for a vacuum valve The invention

relates to a vacuum valve for gas-tight sealing of a flow path, comprising a

closure plate removably mounted on at least one thrust rod, according to

the preamble of claim 1, and a closure plate according to the preamble of

claim 12. Vacuum valves for substantially gas-tight sealing of a flow path

which leads through an opening foLmed in a valve housing are known in

variousrambadime hts=framithel paorartp¥ateufogate vavesmaraased in

particular of the area of IC and semiconductor manufacture, which must

take place in a protected atmosphere as far as possible without the
Tipresencencfcontamiadting partielesaFerexample, iRAr nEdRfactihg sealing
oPlapt for semicenductorualersor liguid grystal sybskatese gAY mounted

sensitive semiconductor or liquid crystal elements pass sequentially .
OBhRtigheR Blurafy FHTBEESS RRanARISTHWHICH thé Sericsidtitter °F ciain
1 elements prasent inside the proecass ehambernarepeecesseddly neans 12.

of a processing apparatus in each case. Both during the processing within

the process chambers and during transport from process chamber to
Varocess chavelser fitie highly tsemsitvelsendisondacior ekepadritsanust a flow
pg'%%ax%%m%%f& n aRigtested atmosphgte =it pariculardn VARl ng

The process chambers are connected to one another, for example, via
2EBNHEEHTY PassEyEsCie (ibeedsBRRRtherS PRIy Capatieof Being  Vacuum
gRPenei by meansof vacum gateyabes fos transferdng therpartsdronrc  and

one process chamber to the next and syb equentlgl_%beti:ng{seale(_jL gas-tight
SEIHGARARG THRE the FEShettivE ManufdeitTing sTeP. Bec4iise ofthé field of &
pusedlesstibedrsigihvalves arefalso sefepred fokdsvaduumuansier vakesence

nd, owing.to their rectangular_openi 0SS: ign, also as I

B e cht S oA MRSt Vot Sl e paricula e elring
piealingfand grvd teeholtgits Hidiess 78 kRdwHiffors e phibr gHbstrates,

Repgading on.the iespactive grive.1echrelpgies, adistiactionispade iment s
particular between gate valves, also referred to as valve gates or .
PRéctamf AP G At Bhd 'ShtftrsYalfed tHE Bldshig 8hd BpeRFRTiInTHe Briors
wBkgenerally faking place-toiwo=stepsnitsa firsestefr, aadveielosure, iprocess
artjcular a closure plate, in the case of a gate valve, as disclosed, for .
BREREIE, 17 1S BH1E03 (Ghkel o Us 605,368 (Blchay is Ridved s ™
- ehpdarlyaover an GEeHingsubistantialy paraficksthecyae-seat o hif tharocess
<Fa3e.ofa stylleyalyg as d dy forexanmple. ik MS608%33% ¢ process

(Olmsted), pivoted about a pivot axis over the opening without contact
TG Place BEwEe g ¢l oHRiE bratdsan P B GaRRSE AR o theFafgs  ™ast
ahQusingas aresuhdn aseceichstep: dae slotveiplate is pressed-withuilsr in
closure side onto the valve seat o&hgvalve hoﬁusin% sget att%\eo%ené@l%mer
2isVE&AIT yastight. BE]GRG %aﬁ%ae efiected for EXample: eithier via a mER
fsealingaimglwhichrisarrangeskorn tie clesireside oftthe valkedsiate apdagbers
bggerls%?] tél)ég% @e }S@V%gfﬁl& ﬂg}g&l&&o %19' mga(}%e%@g QEMMS%%I&Q valves

ring valve seat, against which the closure side of the valve plate is ~
EptesseRRie sEaNTy AT cRREE helfiR™ (P6vVEARGRT attadaPey to the

n¥sicanizationzate walves are also kiowrdn which himelosing angerying out
sealing process takes place via a single linear movement.SL%ch a ‘

the réspective manufacturing “step. Because of the field of
uge described, such valves are also referred to as vacuum
transfer valves and, owing to their rectangular opening cross-

section, alsc ag rectangular gates.



valvefor example, the transfer valve from VAT Vakuumventile AG in Haag,
Switzerland, which is known by the product designation "MONOVAT
series 02 and 03" and designed as a rectangular insert valve. The design
and the mode of operation of such a valve are described, for example, in
US 4,809,950 (Geiser) and US 4,881,717 (Geiser). The valve described
there has, in its housing, a sealing surface which, 3 when viewed in the
pelrectiem of thpwsxis akihesvalye passags hasseelions whicharedecaled the
one behind the other and become, via continuous curves, flat sealin
SEAMAES sEdbnETaRfMing RIERTY Sutiard 15 Mragindr ge 8?&“?85%0’?0‘“ the
pthissealing surfage mhichyisim orrespart dot bas-aeplarality of settiorisgies, a
abeneparaliel o ne. axs of heyalve papsace, Thesealinguriage s, o1z
machined. The closure membér hias a contact surface ¢ rresponding
riferersfor e efcuinferentidfedlossd Sedi bR vicre detdsd and shuttle
veeserintion,the spsealled valve galehasa qafe PRusing and agate generally
passage which can be closed by a closure member displaceable in its
Eptaiid APdaang-Burfate 5§55t which & cirddiifer&hfrally Blo¥8d Eeaf tosurs,
iarpagedan e alosussmempentests imthenelosedposition ehsaidvalve, as
closure member is provided in the, region, of the, gate sage, the
R ot GSETIO R of 8 Scing S Hece Toimg FEeATET) he® U
cariscofahé gat@ pasbage. Thisscircuprfedentialipetosed, onegsiecerseal dpening
sapglions oLdifferentlengths and/or shapaswhichie indifferentiplanes,. ¢ o

two main sections of the C|rcumferent|all_)/ closed seal lying in planes.

SHRCH Bre Yt Hight artflesto e BGslof th@FatEFRBAGe artdta Histahc88°/ 537
(apadc Ihe tweimaksections oktheiseal ase: conpecteddiy: latpe segtigRshout
The closure member has a surface carresponding to the shape of th
“gRAfMT sURACE8f e WSushg SRd tayhgThe T %nﬁe“rae%“tiaﬁ%lo%?é‘a vaive
sseal. dhedaterabsectionswof thg cireumferestialty. closed seaktarend step, the
o 55%%%60'-ﬂQ@é"CQsC,aS%ts@%&m‘?f«fﬂl these Qi%éﬁ%?. d 'QR‘?JQ' %%g&on&'ée Valve
a plane. Those sections of the sealing surface which are located one
spehindfhétherasiven Viewsdmh the axidl diré8forrorihtigatéhassaged gas-
chgeeme flatsealing surface sectionsdupaing faferallygudward for ceptach 15 a
with the main sections of the seal in that region in which they have a _
SEGrien, Sirafht'geirato? paraliel& the BRis Hifest RE SRl -SGrfake =0
vagetionsilie-in plades parsliekto=@neanothehand & the axisof thewgater round
Bassage, Slncelne, fclosure member comprises. ne part, I cgn.he
exposedYl t%nﬁigﬁ acceleration force , SO that this valve can also be use
wiordastamel emergeney slodtirext StHee the tiosing @it sddingapssel.  The
seffested by means of a single Jingar movement uely fast £losingAndiched oy
v‘c:lgening of the valve are possible. A suitable drive for such a transfer
awiFiRhh be closed by means of a linear movement is described in
JP 6241344 (Buriida Fuuberuto). The drive described there has
Geccentri(.iall%/ mounted ie\éerilf}%rwlglnegr digﬁ?ggmggé ofC gstplrlust fodson ..
Wnich e Ci8suté metmber i§ Motntéd. - g <
procegs takes place via a szingle linear movement. Such s

g.gainst

valve is, for example, The rransfer valve from VAT
Vakuumventile AG in Haag, Switzerland, which is known by the
product desgignation “MONOVAT seriesgs 02 and 037 and designed as
a rectangular insert valve. The design and the mode of
ocperation of such a valve are described, for examplef in US
4,809,950 (Geiser] and US 4,881,717 (Geiser). The valve

described there has, in its housing, a sealing surface which,



Since transfer valves are used, inter alia, in the production of highly

sensitive semiconductor elements, the particle generation caused in

particular by the actuation of the valve and the number of free particles in

the valve space must be kept as low as possible. The particle generation

is primarily a consequence of friction, for example due to metal-metal

contact, in particular between the valvé closure and the valve housing or
wie vatvewegnti andlibe dalvwecelostre-andibe shrust eddsns whithéheassage,

yalve closure |s fastened and thus sonngoted o the drive, A partieulay,

Challénge for avoiding the particle generation’is the connectionebetween
befvettwrustviods ofithe valvesdriverarsd thefvalve slosliteidn particitar thections
rGlosig Plate Qnqthe one hangds the glasurg platemysthe connected 8@ i

firmly fo the thrust rod or the thrust rods that precise guidance in the valve
SHBUSTHY dTit ERE6t predsify bFthE cIGEtfre BB ORES thedFalde Sdat@eity of
s POssibie Withowd upyvanted matgrigheontacts iprassesiation withasbighe .  The

load capacity.of the closure plate.in the closed state of the valve. An
Seﬁa%vja%}ﬁe&?éfé?i% mEvERERtBFthe clb&Ere pfateon e tRFdst 788s 2aRomEact
sowiag¢o b the sratedalkfyictibe causeldherghy, tead-tonproductivpaldfly closed
sDaiticles due fo frictign ‘é@@i‘i‘i%‘&ld 8%@@‘%@@&%}[‘? VH%Q'F’HB% iled yalve

atmosphere in the valve space. Play-free, firm contact between thrust rod
gabe diesure plateidhierdfote YbActalBASHIvEd $GRBEhE Y ST Re afposed
pis as paraliel.alignmentas Rasshleefdheclosyre;suface oidhe clogurgeai ing

plate with the valve seat when pressing on the closure plate for permitting
SYhitanf %ih@séoﬁf&&%&f&%‘i‘a}ﬁg‘a%&%@%ywééf’?ﬁ?p&ﬁi%i&|£%‘Faﬁg€d
othersealing glementminatead eka fism iplay-free and=alignedconnesatiorsr said
cetween {ryst od and dlosuie plaje, aconnecion which [smoveableln a, o
imited range iSikaWise POSSI Sie so tha}il?he Siosure plate aﬁgrslgs itself ge.
tidheri prassetrun. Howeveghthis seffeatigimment alivaydressiesiniagelativetace
pEIQMeMent betysen thiustred angd closuse platg during pressing, yth the 7.

result that contaminating particles due to friction are produced. On'the

C%ﬁ%’r“ﬁ%%?ﬁ?diﬁten%@é%d/oPFéTﬂQé@ﬁ@nt,ﬁﬁé%lo&ﬁ@ pl&esmisps ©f
abescapable oihengremayed-frommastirustiodiand mowted agait aflanes,
tfar as possibletv\(ithout m jqrhdismantlinr%feffort.tThq_S[here@re ngcess;ryl .
%?0\}@85‘ of & connecticn whith i§ detachablé Withou aﬁoro gismanti 0 ying
ieffoitdoss hdwever give rise toigbonficdfeaimsavitttheadesiredf the gate
pavgidance of partigle generation,since frigfiongl materialconactandthee oy
proddction of particles can be avoided only with considerable effort during
S 8ie diRBfanfRPERheEldtirel flate FonPRiethPist rods™a%d MbBARKE ofcmbex
hsaid glosiire plate thereer sHag danger ©f an-uawagieghselagive mavemanti ing
between the closure plate and the thrust rods. is of course greater in the | :

“PR58 Ot a BbtadiibletOMTieifonthan Mhe'casé of Aot tetatiahie thia 1Y

cpagticulardnterlocking: caanectioh. €ections of the circumferentially

and

closed seal are U-shaped. In each case, the limbs of these U-
shaped lateral sgsections lie in a plane. Thoge sectiong of the
sealing surface which are located one beshind the other when
viewad in the axial direction cf the gate passage bescome flat
sealing surface sections running laterally outward for contact
with the main sections of the seal in that region in which
they have a common, stralght generator parallel teo the axis.
These flat sealing surface sections lle in planes paralliel to

one another and to the axis of the gate passage. Since the



The prior art discloses providing one or two open semicircular recesses

for two thrust rods on the back of the closure plate and mounting the

thrust rods by means of in each case a screw which is led through in each

case one transverse bore in the thrust rod and engages a threaded bore

fainted in the recess. The connection which is axial with respect to the

thrust rod is both frictional due to the fdrce which is applied via the screw
c angacts perpridicady ieHie epsureplale between the thiusbdiand high

the EeQess,andi terlockingsviat%sgo%l er-like iteg in the thrust r}gd, whic :
agf.:eep SC%%EI? [ %recglsc’)smgodirec i6n. This s?%ap gupﬁjoar s e tArdst r6d &t =
e upper edgergktheysenliciscutas recess durngtdlesing ©iithe eosdureealing
Bl by meAnsaling Incar maverent and prassing,ofle dOSUGAIRIE very

onto the valve seat. Such a fastening is used, for example, in the case of
fgee traksfeni vaf oRP VATV aRuiriventifet A6 inti4aRgsSinzerand,

which is known by the product designation "MONOVAT series 02 and 03"

and designed as a rectangular insert valve. In order to permit exact
Aaﬁb‘ﬁﬁ?&i‘?{ Of e Eostire pfteith HEDERE SR 1KE SEawe dratinfigiy o559
potdightenedafter mdunting ofthe atostireiplatelssacthidbadrelativerr 62412344

avement hetween the thrust rods and the closure_.plate is stijl possible

“g‘]j}zolv%%(afomti)%%ﬁg ?H(i::t%}n'duringdgf(‘)%ing% the val\?eg'cl‘ Elflba \#e is ?Sﬁgﬁ © has
eglozetBosddse thedaseaingheneed tie thigstaodsias e elosure of the
eplateds stilk nopsompleteiyfixed theualve, plate aligns itsalf exactly with

the valve seat. Moreover, the thrust rods initially held by a frictional

connection along the linear adjustment path move relative to the closure
s plate uptihthershoulder ke step carmes tarastfirmalyian thesupper edgaiehtion

%he sen]égrcular recess and the c,Iosing fog:e thus occursﬁvia interlockin iel
h tHe ABxe step=THe-Scréts A tiened 5o that a Hiovarent of the P=* - 1€
gelosure plate celativd tathethrustrodsrisine lohgeraZipedsible. Phetive valve
angoulder-like.steps of the wo thrystirods et firply.on e UpRer.edoesof e 5.

the semicircular recesses and are fixed there by frictional contact as a
kegdulpst dgitephPORBESRews TBNGRE Tarfé FoRRNE&RGiPthel 5 primarily
= Connestigns hetwegp thethwusireds and theglagiire plate only ingheal -metal

linear closing direction and this large force is ahsorbed in an interlocking
Sfifariter vid the8hbdfder-fike W&iE thefd are o LhbStntiaf dispidcements® Ve
hbetween the thriust rodsiard theciosusmplatetaftertightenindofthe and the
£REIENS: sodbatproduction of material partisles due 19 IAORISAERt ang cnus

relatively low during normal operation of the vacuum valve. The particles
copraRideiion thé Bsrudtidts- as a result of the alignment prior to tightening

of the screws are removed by means of cleaning. Owing to the fixing of

the closure plate on the thrust rods, scarcely any further particles are ,
A pRSthIcsd aRt thB%tiéhd are Woseftfagsn FATIS R artage BHfE 2EL0n 18
rkaoworconnectan between thenelosure: ptate-and the thrust rediisea drive and
felatiualy areat ime requirement associated,with the logsening and

ﬂghtenlng of esscre(/vs‘gur?ng the disthart ing o%%he closure p?a'te from

the thrust rods and mounting of said closure plate on said
O the one hand, the c¢losure plate must be connected so Lirmly

te the thrust rod or the thrust rods that precise guidance in
the valve housing and exact pressing of the closure plate onto
the valve seat are posgssible without unwanted material contacts
in association with a high locad capacity of the closure plate
in the closed state of the wvalwve. An unwanted relative

movement of the closure plate on the thrust rods can, owing to



thrust rods.Without insertion of the screws, the closure plate is not held on
the thrust rod.In the case of two thrust rods, the closure plate must
therefore be manually held until both screws have been inserted into the
threads. The opposite applies for dismantling. The two-stage tightening of
the screws, described above, for exact alignment of the closure plate is a
problem which could not be adequately solved by the connections known

¢k dater Agannestingelementavbicl isfasterend masa cavepientidrion of

operate and by means_of which the closure plate is aligned.relativel .
ORhEfy At THE tHr ot 50 SREPTOURERG, WIEhCShoaiH Y S bimple'gs Pigh
ppossiple andpetore the fitsteclosihgofdshevalve Wbeid-beeB deSirableimtact
»ELR be gble lo prevenfmaterial fation.and ihe pragiclion olpaliges. .y
immediately after the mounting of the closure plate on the thrust rods. Itis
stherefste dnobjést ofie iNPEARGN t8Provide ARFosFEplale of B vad@sinl 1ol
2 Yalyewhich ganhesmoynted.an theat least one thiustsed obthemalves 1osure
drive as exactly as possible and with self-alignment and can be removed
PLY5M WithGutThajor BH6R Vit a"SHot e St dxiStent8of fregsure plate
F atepakpadicies;withinithervalvesspacegcausadduring sl opératiormobiding
the vacuum valve, being kept low. This.object is achieved by realizing {he e
@}égﬁﬁ%ﬁvf%atﬁﬁreeaé of the ir%lepéjnaéretnjf%llla%l?"nlls. F%%tur%éewhi%ﬁ%flij%tﬁ%r Ulfenc.
Idevekp the inverdtiomin alteayathecer advanaepusdvaysarecdeseribpgtween
cinthe dependent patent claims, The vaguum valve to,whigh:the inventionear1e
_relates serves for gas-tight sealing of a flow path, the flow path being
ifinderdtdbbtmcyerdrdao HeahldeittabILoFEHiRg Dalfitbétitentio closure
plegiens:1ingarticilachetweera preeass-chasiber forsemicondueiBls self-
manufacture and either a further grocesicgamber or the e%d%rio?_r. The Fhrust
AR s AfoFBkanTRE “a tonmBcfing passage bRTVEa B0 procsss —orue
robamhdrsccomectedtoedrre ahothey the peecess, chanthers beingecapable-hat
-ghbeina.ananes By peans of ievagup Al lorianslening he
semiconductor parts from one process chamber to the next and then
sealed gas-tight for carrying out the respective manufacturing step.
oBecayse of the field.of userdesciibed-sueh ¥alvesare alse seferadtods the
vacuum transfer valves and, owin%%) their g\(?evgerall rectangular op

nin
RS BT SIS rEar GURAT s, HONRTer SH Gesif Biiel® Trrust
rapplieatibn abthe-wdcuuyaidve ascolting te.the pasentioreforsidistantialtyaj oxr

d%%@é%if%&"”@f%%@ desired flowRatbds.of couse also meant- the, oz &
connection which is detachable without major dismantling
effort does however give rise to a conflict of aims with the
desired avoidance of particle generation, since Irictional
material contact and the production of particles can be
avoided only with considerable effort during the dismantling
of the closure plate from the thrust rods and mounting of said
closure plate thereon. The danger of an unwanted relative
movement between the closure plate and the thrust rods is of
courge greater in the case of a detachable connection than in -

the case of a non-detachable, in particular interlocking,

connection.



9 valve comprises a valve housing having an opening for the flow path.

The opening is, for example, rectangular and has a central axis which

extends in the region of the opening in the middle of the flow path and

parallel thereto. This opening axis is, for example, perpendicular to the

area defined by the opening. The opening is surrounded by a valve seat

surface which extends around the opefiing. In addition, the vacuum valve
Thas@tleast:one Hiryst oskspreferally ANOdRiaIsh FodsiA elpsire aldteiiscular

removably mounted on the at least one tt&lﬁjst rod._Thefattlgast Slne thrust lat
L RS RS TSRt AP lind A6 SEB IS Yia A Vana dhivR al6AG its RS Fold "2 7€
afdisswhinh ies substantially trandvetselyntaatie ofening axis; i.eafiean screw
waginary Hiane eqendno bernendieulady to e QRENAGAKS, IR in ene

pllane of the Tlosuire p‘]l e. The thrust rod axis Is in particular parallel to or

tholinearwih and censateds af Hexmederhblyatraighetirdst ¥od tie recess.

rRlaneof the closure;plate which is defined hy the.closureplateis thrust rod
preferably substantially parallel to the area definecé cl%/] the opening. The,

LGaledhivaTd ForiREd HorBgarhBlet B a03IFE dkle Khowh aiR-therior> =he

=aked syitabledlivederpaagiiunnvalve closahlrdydneansef asingle between
5near movement is d sglgbeqr eiancé 536241%?4411@89}4}.”% Puuberuto). The | - ...

COSVE R 18SEBET there has eccenetlrlcallly mounted levers for inear

1 displasementiof théthrustrods. Iirthe cadeioflsustt ardries amd suéhi ain the

<Slgsure plgte.the;closing fgree acts-subsigaiall.axialy ap the thruslyody che

so that'the closing of the vacuum valve does not lead to a force acting
upRelEOaIhS TriSe 0§ cORRLE Présdurd FRfFENCEIN R flotPpally ©f the
cReducesa lateralforge it being possihlerte avoikbending efitheghaisting of
rod bil supporting the closure plate on the valve housing. 10 Alternatively,

tife GG MR SESTOMEF FP st a'Way thatd5sing and opening take
place in two steps. In a first step, the closure plate is moved linearly along
sflg hrustiof gs, gyernan opening sdystantighparalaltode valeseat e
Iha sécond's ep, closure plate is pressed Wwith its closure side onto the
tyave Sent viive vAKeThosihg sbHHEV B dpenihg isBeBRFgastighzer Land,

wRepending pn-the dgsign.ef the giives this sasilistinag, congigerable farcees o2
acting laterally on the thrust rod, and it is for_this reason that the thrust rod

2Rfist RAVERPpRSSHERRAIE FmERSORI o avolthifg extaddie 1o order
+bending:i At theaend &f thamtheust rofl, tesatthedhrustpad endyatdylindecaklve
connecting section is formed.. The connecting secti f | in .

st%aetplaﬁlg%esrﬁp:gﬁgﬁ:uﬁaﬁo the lr%ﬁé:;8 fod %(is% 5%&%%%&55;%@%{&?%{&1@ ot
tivhickr Issulystamtialeconstantdiaohg thethARt 198 aRisVRHEFedist GFtie the

-effective connectingssectipn. The.glosure platesemavably mauntedenthe by

at least one thrust rod has a closure side and a back opposite and

c¥gRSiERiat garallef therstPRo RS cloddE ade 8hd Fe®balRpbintin The
vapResite diragtions. dn eseembodimentsthe plane obteeelosyrelpiateeen the
t#%‘%;iﬂtl[ggys anadngar%leé b% oesexPrtehe 81%9:%8 Oztéhesqé?ilire rslloqte ac:ncqm%clet:ely
fixed, the wvalve plate aligns itself exactly with the wvalve
seat. Moreover, the thrust rods initially held by a
fricrional connection along the linear adjustment path move
relative to the closgure plate until the shoulder-like step
comes to rest firmly on the upper edge of the semicircular
recess and the closing force thus occurs via interlocking. In

the next step, the screws are tightened so that a movement of

the closure plate relative to the thrust rods 1s no longer



In addition, the closure plate has a closure surface corresponding to the
valve seat surface. Corresponding is to be understood as meaning that
the closure surface and the valve seat surface are formed in such a way
that the closure plate can be pressed with its closure surface onto the
valve seat in such a way that a tight contact can be produced between the
closure surface and the valve seat surface around the opening. By

pBEaducing thersealing. cantact Betveanthesttelosuire sufageandithest rods
valve seat surface b)émeans of the_valve drive, the flow, path ?ng hence

TR ogemig areRlo588 gRERIYRt, TR Tfostife SilE of k- SloshHy Blate” Scesses
apainting: towakd thetopanringogndibe batkfating amasfronz the operiaglt of
Depending on the design of the valvg.seat and the yalv e, the closur

t%lger‘gatgél ¢ p%%t %?Ftﬁe%ﬁ)rt%%SSTde ir%t??iv(\:/a%i(:ﬁZ thiea%ﬁ%st%ré\é%aﬁ(e%%?sgo O the
cpoint OF iotise etostrersidaeT e dasignroliheadios iress iHasaisdiscasse Ly

110 mare detaj] helow, Denending gn.the;pumber of thrust r0ﬂ§r%E|ea§c59cE‘§ ig
concave, semicircular first rod recess is foiwed on the closure plate, ejither_

2BR Mo it orh e BEER BF th&eJstre piafe. THAE sifdortReT - Like

selesyre plateren whish the fiestred secassis ormethisarierted tbasben the

fastenin siéle below. The first rod recess corresponds to the connectin
CEEMTEN of IHE thPHS rSE T s%ic A way ﬁ?‘actlt“ls 8%%&%@% Touple de the

scarnectingsectiba to thedidstarodancess. The fiestimd repessiabss  due to

eharticular %Ee@g&aﬂéﬁ&%%@;ﬁ%’ kerthe shape of %ﬁ@a@i@gr@@' the

shell, in which the connecting section fitting into the channel shape, in
vBaHien|aFayfindricaRcoriteching SRetisn CCAT BE ffariderl. Hhpaficurads as 2

N thrustrods-and twadisstrog reeesses, which are asrapgedparalietiie are
the plane of the closure plate, are provided. The respective connecting

&I o the BERRR Gie (RATGT08% detdadibly fived iRthe firscrsy ©F t9°
cresessdy fesienringaneanieT he fasteningrméans aredmdké fornznfra further

AP R A sl e leesn.
A disadvantage of the known connection between the closure
plate and the thrust rod is a zrelatively great time
regquirement associated with the loocsening and tightening of
the screws during the dismantling of the closure plate Ifwrom
the thrust rods and mounting of said closure plate on said
thrust rods. Without insertion of the screws, the closure
plate is not held on the thrust rod. In the case of two
thrust rods, the closure plate must therefore be manually held
until both screws have been inserted into the threads. The
opposite applies for dismantling. The two-stage tightening of
rthe sgcrews, described above, for exact alignment of the
closure plate is a problem which could not be adeguately
solved by the connections known to date. A connecting element
which is faster and more convenient to operate and by means of
which the closure plate is aligned relatively exactly with the
thrust rod after mounting, which should be as gimple as

possible, and before the first c¢closing of the valve would be



recess corresponding to the connecting section. The second rod recess
likewise has in particular a semicircular channel shape, i.e. a shape of a
semi cylindrical shell. By means of the mechanical fixing element, the
clamping piece is adjustably mounted on the fastening side of the closure
plate in such a way that the semicircular first rod recess and the opposite
semicircular second rod recess define & cylindrical recess region which is

aadjusiahle inwidthsaWhep the cesweddisgissmennted opdhetheustdedon and

the cylindrical conngﬂctin section is ,deta%hably eld ip_this holding regign.
e AL Tod Can bl FRTDGUEAAWITIS CoRTEAg S6cHon o la 108 ©F
thelding segienghdhe directivpa afithreshrustded and can be removed again

in the opposite direction. In other words, the semicircular first rod recess

of the closure plate and the semicircular second rod recess of the
Ielarhping piecetamecoppbsiteloriinotiier. titRis, tAE$BE FeBesses fravide a

Substantighy two mrote oulesscoranlete samigirciar shellgRfthes on the at

cylindrical holding region. The width adjustability is achieved by virtue of
L878 Fa P RRattRE APt Pledend AitiEe te Lechfid 188 Tacdsdareossipis
afdjusiablegelativetodhrdastenid side akthesalosweé plgtei and hensetomaror

first rod recess in g substantially pelLpendicular directiop tq the o

E%‘f%ﬁin& :élélelgnda to The Jﬁt%an%gé%% ‘thegc %supf}ec }b?a%t%ltwr%e c(}jlpst;\%nlc@ee material
pbetwedr thevfirst fod Fésessednttthepsstondiadaedesyis tierélote operation
o¥arahlen a.direction.pe gendiculac o the,planes of the closure plate by

means of the mechanical fixing element. Since the shape of the holding

region is dependent to a certain extent on the instantaneous setting of the

TERNRIRG Hiece; and the spasingof Hhe 10d 1ecessrs, hershape oftherures of

holding region is not exactly cylindrical or is cylindrical only.at a certai »
Rt AP ISR T interriBoa By & JOHE Bowesh the cliRpmee ©1e
it 3piedeandithe tlesure plate. bikewises the shape ofdlye semicieslar tbed in
ecesse iffer f t icircular shape, i.e. the shape of a semi
t%)?linc?r%%ﬁ{%%}éﬁ 'Fﬁé: %ﬁgpg%ﬂ e first rod recess and of the second rod
recess is therefore generally to be understood as meaning that the holding
wregiopdefined:js spitalle fopholging the cpindrigalsonpecting sedtion@fs ror
the thrust rod and is capable of fixing said section in the thrust rod axis ]
IPSativE TS the*ERSURSplate byredating the%pacing BFthe 7 rod=="  P=ing
uretessescOf caursend:ia possibie=tat the s@micitcidarcghape;d.epthé:semiwaen
cylindrical contour aqf the rod rec S, interrypt ps .
S i bt in b Bah e B st aie P B SIEP S HIRRKSS o
steredeavity Waichiagents trarbveidélyto theiriberodrarisasse, ghanoer
oPlapgherpendicylar to the thrustrackax and in which.-aJesiient Binconnecting
. extends transversely to the thrust rod axis - i.e. in a plane perpendicular to
PRREAIGSEIOTEGE - At ﬁaﬁaféﬁﬁaW@fﬂéea'gfnn‘aﬂeaﬁﬁ&ra?ﬁg%g?aﬁ ignother,
+ frmeshindbe firsbiaskrecassoidhe seannd rod reeess; thpaastienypiteans of
‘_grojectin with irls Iat(fagal s%rface' t% the cy@n%ricsalnrlloclr(g}igg Je%op Igﬁs From
“Btherwords, the f‘)ri% o6rms ‘d Secant of the su%stan%aﬁy ditcarar - PRFE
opmspisention ofthetheiding rédgien nPraferady, Hoth epdislofihgpin Bight fox
cgﬁl}&we&&y'%ﬁge middle unfixed &%%eﬁéﬁ%%egﬁggmg_bg%%e of
the two eénds, partly in the cavity and partly in the cylindrical holding _
“hsyidr: Sific@ thewfd i@ Fegiohst the Piitexiends freBRFarfd ROncish@erfd =°
ais elasticperpendiculasly todts leagituding) dirpension ard bends:betwaamn-a11y
its ends on exertion of a force which acts in the radial directign of the .
= BTEa Ao CITREFeion, BUTTAr §h the Taterd Surfate ST I B IR Thg=ces
Hovedleregienthedesfi This beriding produtesition of the wvacuum valve

according to the invention for substantially gas-tight sealing

of any desired flow path is of course also meant. The vacuum



14 the elasticity of the pin.The elongated pin may have a cylindrical shape

with a circular cross-section, or an elliptical, rectangular, square,

polygonal or other Cross-section. The lateral surface of the general

cylinder fonts the lateral surface of the pin. Alternatively, it is possible for

only one end of the pin to be fixed in the cavity and the other to be freely

moveable, with the result that the elast?city of the pin increases. The
v&£opRecting sestian of fae Hrusbred has kdjoinhdransversely teg thiethrasle flow

rod axis and corrg%?fonding to tEe gin. The jqint exl;eng%r?ithgr around the
P35I connB&ingRELHBR of the thftist rfod oronly partly around the
centnetting sectidri cn isfoimetslateralipén thesform offa Potcoireiarabhn the

m}.}]li%gntoefxtg:qgg a.plane fo whish fhe thrughrodiaxis {S,a noralel € @ning
plane peLpendicular to the thrust rod"axis. The joint extends in such a way
athat -in thEprogmeRSate BEIRESIOGH. BRtE BntHE tRIRR r6@ SiRtFRichY =he

othe cagnecting seclian, issipseded inte dae halding regiop1the pikis: surface
clamped with its lateral surface in the joint by means of the clamping piece

WA EHEERBISHEHET U the Pilfies the thrust rod along the thrust

rod axis. If the joint runs only partly around the connecting section, the

rioinis folmed ony ihal side, of the conneeling sectian which aces g binyoq -
héjoin has in pareflcu%r a substantially V-shaped cross-section tapering
pirfanchinty theyoint - brseshiciredar-crosd-settionBreanBitvdrcross-sEesyably

mounted on the at least one thrust rod. The at least one
thrust rod iz substantially linearly adjustable wvia a valve
drive along its thrust rod axis which runs substantially
transversely to the opening axis, i.e. in an imaginary plane
extending perpendicularly to the opening axis, in the plane of
the closure plate. The thrust rod axis is in particular
parallel to or collinear with the central axis of the
preferably straight thrust rod. The plane of the closure
plate which is defined by the closure plate is preferably
substantially parallel to the area defined by the opening.
The valve drive is formed, for example, by a valve drive known
from the prior art. 2 suitable drive for a vacuum valve
closable by means of a single linear movement is described in
JP 6241344 ({Buriida Fuuberuto). The wvalve drive described
there has ec::centricaliy mounted levers for linear displacement
of the thrust rods. In the case of such a drive and such a
closure plate, the closing force acts substantially axially on
the thrust rod, so that the closing of the vacuum valve does
not lead to a force acting laterally con the thrust rod. Only
a f:ressure difference in the flow path produces a lateral
force, it being possible to aveid bending of the thrust rod by

supporting the closure plate on the valve housing.



15 mounting the closure plate, the width of the holding region, i.e. the
spacing of the rod recesses, is adjusted in such a way that the connecting
section can be inserted into the holding region with a certain radial play,
i.e. with clearance play. On mounting the closure plate on the at least one
thrust rod and hence on inserting the connecting section into the holding
region, the pin forming the constrictiortf first elastically deformed in that
aihe pin bepdsandis foreed info dre eavitys Opsenbe closummplate hagy that
been completely mounted so tr%gg the conngctinggection hftr? be%grst ste
C EBRIPI Y T SR hRo HR RoRIAG Fegidn the pin and the JoiRt are at the. © '
risamel beight spithatthedentypid paitherstaxess bonargekdromithetcavitg axis
and fits closely in the joint. s el ing of the, pin, i
oYé’]ﬁt,%ﬁe %?oes%#él Ia%ggissn}%ieg %(?3%}3 ig%%%%%?%r? oﬁflr%e ?Pl%%ﬁ%%)%s o
a pasthpindarsirasrodiding mbRRBESarii-Reld axiaiiy $8aBRat’ i paitichildriRsyre

= the case of theyst rads poinging-doywnwakd, sliaping ohhgsclasuesplateat the
downward is avoided without an adjustment of the width qf the holding

opEgibAthety FEGUIREY. FREs tHE Closurd SRS My pafty Aiag™ °F ©he
awithout mechanieah adjpistraent of the: fitimgetiemefitr ethisfixed staseaally
recise alignment of the closure plate with the .t rust rod cap,nqw pﬁ fhrust
O%ff%@t%dtk%% E%Ein]éotﬁé vgéll\(/ées alr$d 5rses§|onx(:; t §lc%]osuére plate onto the ?/alv‘erlfIS
redatmASresaltathaplosore sakady aliges fseft eeruypinthe lvedearcing

e§gggggvgngépﬁg@yre plate assumes the desired position on the at least
one thrust rod.In this highly precisely aligned state, the clamping piece
can now be adjusted by means of the fixing element and the opening

awidthof the heldingregienkast be seducedsso that thestwaneppesitestbdend, a
recesses clamp the conn}ectin%section of the thrust r%d, whi gconnectin
e Cconlne

RSO IS RbatEd T BEhiEEh, ARG fix it by a frictonar connection. As a Scing
stestitihedhertepinis furthers 16 in  the plane perpendicular to the

thrust rod axkisg, a circular cross-section which is
substantially constant along the thrust rod axis in the region

of the effective connecting section.

The closure plate removably mounted on the at least one thrust
rod has a closure side and a back opposite and substantially
parallel thereto, so that the closure side and the back point
in opposite directions. In one embodiment, the plane of the
closure plate runs centrally and parallel between the planes
of the closure side and of the back.

In addition, the «closure plate has a closure surface
corresponding to the valve seat surface. Corresponding is to
be understood as meaning that the closure surface and the
valve seat surface are formed in such a way that the cleosuxe
plate can be pressed with its closure surface onto the valve
seat in such a way that a tight contact can be produced
between the closure surface and the valve seat surface around

che opening. By producing the sealing contact between the



deformed and is clamped even more firmly in the joint, with the result that

the axial fixing of the closure plate on the thrust rod is increased. Because

the closure plate can be easily aligned with the thrust rod, adjustment of

the fixing element is required only for the final fixing, and the axial fixing is

both interlocking and frictional, fast and easy mounting of the closure plate

on the at least one thrust rod and rembval of said closure plate from said
~thist sodsakerpessibladF uthermaledhe aticle geaeratiay istkeptdove £  the

owing to the avai aan of multi%e a(;jgs ment of tche fixiré% element

he
v ]ré(ﬁmfﬁﬁh‘f%xiaf:' ?ero%%mg%(lng 8Nd the additional fin ﬁ}ljfélﬁocﬁr%g closed

gaxial fixing. Asitiscedsedyone aspect of themesehpmtiﬂpr@/id@@,@tim
tvacgankﬁ%'v_%é%&lg% tight:sealing.of & flow path, comprising, 2V pening.

%%%smg aving an opening for the flow path and a valve seat surface
Depgodhdinghetdserfitg B Shert§ havmgtarr 8penigaisalotiy e type,
cflow path,, A valve-deve, atleasthone thiustiod, whiehis lgealyinto which

displaceable by means of the valve drive along its thrust rod axis,which is
Cas ERHElly FARSVERSS (PR AG ok, atd Wc hag S &y mttigal . 70

aeengacting seeonancthertbrustirdchend,is discussed in more detail

balow.

Depending on the number of thrust rods, at least one concave,
semicircular first rod recess is formed on the closure plate,
either on the closure gide or on the back of the closure
plate. That side of the closure plate on which the first rod
recess is formed is referred to as the fastening side below.
The first rod recess corresponds to the connecting section of
the thrust rod in such a way that it is possible to couple the
connecting section to the first rod recess. The first rod
recess has in particular a semicircular channel shape, i.e.
the shape of a semi cylindrical shell, in which the connecting
section fitting into the channel shape, in particular

cylindrical connecting section, can be arranged.

In particular, two thrust rods and two first rod recesses,
which are arranged parallel in the plane of the closure plate,

are provided.

The respective connecting section of the at least one thrust
rod is detachably fixed in the first rod recess by fastening

means.

The fastening means are in the form of a clamping piece and a
mechanical fixing element, for example at least one screw.

The clamping piece has a concave, semicircular second rod



a closure plate which is removably mounted on the at least one thrust rod
and which defines a plane of the closure plate, comprising 16a a closure
side and a back substantially parallel and opposite thereto, a closure
surface corresponding to the valve seat surface and intended for gas-tight
sealing of the flow path by production of a sealing contact of the closure
surface with the valve seat surface by’rfieans of the valve drive, the

rElosye sie-alihe-closire phate pointipg-eowaiedheseperiisg and the: back-ond
facing away from the opening, at least one concave, semicircular first r%d
T RS e5E SRh oML BRI TS the c et ing Sctifn SRTS toirned on Farnel
sfastening. sidea vatiahis formeddantheelosude sidel ostiellack, on the
closure plate, and fastening means by which the connecting section of
the thrust rod is detachably fixed in the first rod recess, wherein the
Bfastening méahbaradritformiofi ixing element, the clamping piece

is adjustably mounted on the fastening side of the closure
plate in such a way that the semicircular first rod recess and
the opposite semicircular second rod vecesg define a
cylindrical recess region which is adjustable in width. When
the cleosure disc is mounted on the thrust rod, the cylindrical
connecting section ig detachably held in this holding region.
The thrust rod can be introduced with its connecting section
inte the holding region in the direction of the thrust rod and

can be removed again in the opposite direction.

In other words, the semicircular £irst rod recess of the
closure plate and the semicircular second rod recess of the
clamping piece are opposite one another. Thus, the rod
recesges form substantially two more or less complete
gsemicircular shells of the cylindrical holding region. The
width adjustability'is achieved by wvirtue of the fact that the
clamping piece and hence the second rod recess are adjustable
relative tc the fastening side of the closure plate and hence
to the first rod recess in a substantially perpendicular
direction to the fastening side and to the planes of the
closure plate. The distance betwesen the first rod recess and
the second rod recess 1is therefore wvariable in a direction
perpendicular to the planes of the clesure plate by means of
the mechanical fixing element. 8ince the shape of the holding
region is dependent to a certain extent on the instantaneous
setting of the clamping piece and the spacing of the rod
recesses, &the shape of the holding region is not exactly
cylindrical or is cylindrical only at a certain distance and

in particular iz interrupted by a joint between the clamping



a clamping piece which has a concave, semicircular second rod recess
corresponding to the connecting section, and a a mechanical fixing
element, by means of which the clamping piece is mounted on the
fastening side of the closure plate adjustably in a manner such that the
semicircular first rod recess and the opposite semicircular second rod
recess define a cylindrical holding regiéa which is adjustable in width and

pinanbichithe aylindrical sapaecting section isidetachably beld, aicauity of tne
which extends transversely to the thrust rod axis and in which a resilient

SHREERTS Hans & sely “T615 5 th B3 ustrbd Sixis Ariltargentigfits e e lar
sepimelrical bolding regiapdetty tormedindhea firsirodaecess brthe The shape
s3ecand rodtecess, e resllient pin prolegting with is lateral surface o, -
the cy mdnctholcﬁng region, and thé connecting section of the thruStro °
thesajoirt whithsisdiansverse theheuhsstssdaiis acorrasporidsito thet  the

nRiAand e%&%&%indm@avqys%&y&%&%isjﬁw@%&ﬂ% itsJatersh i narical

surface by means of the clamping piece in the joint, and the thrusttod is
CHR%ER AloriftReMrastrod axidien ’itthettaspeet 6Pthelfres@Rfit@ntdn fixing
sRRYidesca closure, plate: for myantuprvalue as defingd aboves the closure

plate by rveducing the spacing of the two rod recesses. Of
course, it is possible for the semicircular shape, i.2. the
semi cylindrical contour of the rod recesses, to  be
interrupted by steps, grooves or beads, both in the directicn

of the thrust rod axis and transverse thereto.

A cavity which extends transversely to the thrust rod awxis -
1.e. in a plane perpendicular to the thrust rod axis - and in
which & resiliernt pin extends transversely to the thrust rod
axis ~ i.e. in a plane perpendicular to the thrust rod axis -
and tangentially to the cylindrical holding region iz formed
in the first rod recess or the sgecond rod recess, the
resilient pin projecting with its lateral surface into the
cylindrical holding region. In other words, the pin forms a
secant of the substantially circular cross-secticon of the

holding'regioa.

Preferably, both ends of the pin are fixed in the cavity, the
middle unfixed region of the pin extending betwesen the two
ends, partly in the cavity and partly in the cylindrical
holding region. Since the middle region of the pin extends
freely and is not fixed, it is elastic perpendicularly to its
longitudinal dimension and bends between its ends on exertion
of a force which acts in the radial direction of the
cylindrical holding region, outward on the lateral surface of

the pin, in the middle regiom theresof. This bending produces



the vacuum valve having, for gas-tight closing of a flow path, a valve
housing with an opening for the flow path and a valve seat surface curving
around the opening in a closed manner, comprising a closure side and a
back substantially parallel and opposite thereto, a closure surface which
corresponds to the valve seat surface of the vacuum valve, the normals to
the at least partly curved closure surfaté and to the valve seat surface

theing substantially paralieldo a plane ofithe clossiigqiate, which plane imve a
defined by the closure plate, and the cl,osur(:\L surface bein%forgled in such

R st the OGRS sUPhtd caf be preskedin thé Qiosing direction of ~ =
efhiel pdjustihent path pasallelto thedbrust rodeetisomie thevalve'seat cross-

sglfage Into posiiopnwhich said obening g sealef0as oh) angheaid sorms
closure plate has been moved linearly over the 16c¢ opening, “at least one

tbendate wemisic b irsttroghecess, -which is formed on a fastening side,
which is formed by the closure side or the back, on the closure plate, and

which corresponds to a cylindrical connecting section of a thrus% ro%end -
2ot sERASEBRE NS rod, TER iTedrRF diSpratebid B hens 678 217 *°
bealve geve alonghiss tunstaed axis whieh ds sebstantially tansvégsentobeble,

WP Rg S st oe e pelng hgiagielhpopalle! A piane o

The cecnnecting section of the thrust rod has a Jjoint
rransversely to the thrust rod axis and corresponding to the
pin. The jeint extends either around the total connecting
section of the thrust rod or only partly arcund the connecting
section or 1s formed laterally in the form o©of a notch.
Preferably, the joint extends on a plane to which the thrust
rod axis is a normal, i.e. a plane perpendicular to the thrust

rod axis.

The joint extends in such a way that - in the mounted state of
the closure plate on the thrust rod, in which the commecting
section is inserted into the holding region - the pin is
clamped with its lateral surface in the joint by means of the
clamping piece and the fixing element. Thus, the pin fixes
the thrust rod along the thrust rod axis. If the joint runs
only partly around the connecting section, the joint is formed

on that side of the connecting section which faces the pin.

The joeint has in particular a substantially V-shaped cross-
section tapering inward into the joint, a semicircular cross-

section or ancother cross-sgsection.

Because the pin projects tangentially into the holding region,

an elagtic constriction is created in the holding region. For



fastening means by which the connecting section of the thrust rod can be

detachably fixed in the first rod recess, wherein the fastening means are

in the form of . a clamping piece which has a concave, semicircular

second rod recess corresponding to the connecting section, and n a

mechanical fixing element, by means of which the clamping piece is

adjustably mounted on the fastening stde of the closure plate in such a
maNay-thad thenservivieutas fisstarod reegss andittie eppaosite senlidicglaregdon,
, recess define a c¢ylindrical holding region which is adjustable in.widih and ...
iy Whl%%ethg%?/ﬁﬁ“ ﬁca?%oﬁﬁgctiﬁ%ése%ﬁgﬁ ‘tan be &eta%%bé?%e\%d, %ﬁ Hen =
wagvitghaltichcésdencsrnansviersel\srcthecthrustrod BRis Andsyvsichigto the

h%ﬁeﬂ!i%’él g@g@%ﬁ”@ﬁgﬁﬁvgﬁﬁﬁtr@a@ﬂﬁ rpd axis and tapgentiallyto-ance
play. On mounting the closure plate on the at least one
thrust rod and hence on inserting the comnecting section into
the holding regicn, the pin forming the constriction is first
elastically deformed in that the pin bends and is forced into
the cavity. Once the c¢losurse plate has besen completely
mounted so that the connecting section has been completely
inserted into the holding region, the pin and the joint are at
the same height so that the bent pin partly relaxes, emerges
from the cavity and fits closely in the joint. By means of
this clamping of the pin in the Jjoint, the closure plate is
fixed axially in the direction of the thrust rod axis, partly
in an interliocking manner, and is held axially so that, in
particular in the case of thrust rods pointing downward,
slipping of the closure plate downward is avolded without an
adjustment of the width of the holding region being required.
Thus, the closure plate 1is already partly Zfixed without

mechanical adjustment of the fixing element.

In this fixed state, a precise alignment of the closure plate
with the thrust rod can now be effected by closing the valve
and pressing the closure plate onto the wvalve seat. As a
result, the closure surface aligns itself exactly with the
valve ssat surface, and the closure plate assumes the desired
position on the at least one thrust rod. In this highly
precisely aligned state, the clamping piece can now be
adjusted by means of the fixing element and the opening width
of the holding region can be reduced so that the two opposite
rod recesses clamp the connecting section of the thrust rod,
which connecting section is located in between, and fix it by

z frictional connection. Asg a result, the bent pin is further



16d cylindrical holding region being formed in the first rod recess or the
second rod recess, the resilient pin projecting with its lateral surface into
the cylindrical holding region in such a way that the pin can be clamped
with its lateral surface by means of the glamping piece in a joint, which
runs transversely to the thrust rod axis in the connecting section of the

adiashead anghcofespangs-taithe-pin andthe thiwstrod beinggapaple 8F, with
being fixed along the thrust rod axis., The vacuum valve according to the

Ch%enfiSh and the tloslife fiteacchidingo fie ifténtioh A deséHigedfin®? the

+ eretdetai below, purely dnpway of example, with reference to specific

working examples shown schematically in the drawings. Specifically, Fig.

1shows an oblique view of a vacuum valve having a closure plate in the
Betoseskpositien aricba vakve gdiive;dFige2shows a éoni View af thervatuumteth the

tﬂ’g{lV;tfr%@c{'g: %%gﬂ‘ﬁt&%e‘ff!%%% blate ”]fEhei%%”?ife%%%“co”iél’v't?é’%'.htua%red only
valve drive; Flg. Shows atransverse section-of the closure plate a

for the final fixing, and the axial fixing i1is Dboth
interlocking and frictional, £fast and easy mounting of the
closure plate on the at least one thrust rod and removal of
salid closure plate £from said thrust rod are possible.
Furthermore, the particie generation is kept low owing to the
avoidance of multiple adjustment of the fixing element, the

preliminary axial interlocking fixing and the additional final

interlocking axial fixing.

As discussed, one aspect of the present invention provides a
vacuum valve for gas-tight sealing of a flow path, comprising
e a valve housing having an opening for the flow path and
a valve seat surface surrounding the opening, the
opening having an opening axis along the flow path,
s a3 valve drive,
o at least one thrust rod,
= which i1s linearly digplaceable by means of the valve
drive along its thrust rod axis, which is
substantially transverse to the opening axis, and
= which has a c¢ylindrical connecting section on the
thrust rod end,
e a closure plate which is removably mounted on the at
least one thrust rod and which defines a plane of the

closure plate, comprising



of the thrust rod in oblique view; Fig. 3bshows a cross-sectional view of
the closure plate and of the thrust rod; Fig. 4shows a detailed view of the
clamping piece; Fig. 5shows a cross-sectional view of the clamping piece;

17 Fig. 6ashows a plan view of the closusg plate with the clamping piece
in the closed position;

o

o

a closure side and a back substantially parallel and
opposite thereto,

a c<losure surface correspeonding to the wvalve seat
surface and intended for gas-tight sealing of the flow
path by production of a sealing contact of the closure
surface with the wvalve seat surface by means of the
valve drive, the closure side of the closure plate
pointing toward the opening and the back facing away
from the opening,

al leaglt one concave, sgemicircular first rod recess
which corresponds to the connecting section and is
formed on a £fastening gide, which is formed by the

closure gside or the back, on the closure plate,

and

¢ fastening means by which the connecting section of the

thrust rod ig detachably fixed in the first rod recess,

wherein

e the fastening means are in the form of

o

a clamping piece which has a concave, semicircular
second rod recess corresponding te the connecting
gsection, and

a mechanical fixing element, Dby means of which the
clamping pilece is mounted on the fastening gide of the
closure plate adjustably in a manner such that the
gsemicircular first rod ©recess and the opposgite
semicircular second rod recess define a cylindrical
holding region which 1s adjustable in width and in
which the cylindrical connecting section is detachably

held,

a cavity which extends transversely to the thrust rod

axis and in which a resilient pin extends transversely



Fig. 6bshows a plan view of the closure plate with the clamping piece in

the open position; and Fig. 7shows a plan view of an alternative

embodiment of the closure plate with a clamping piece in the closed

position. Figures 1 to 6b show substantially a single exemplary

embodiment of the invention in different views, states and degrees of

detall and these figuyes are therefore deseribed jy patiogether Figure 7., .,
shows @n altérfiative &nibodimént of thé vacuum Valve i dIéFal%d ew.

Since cominuirreferenbe hdimeyalsearearsed4n partforthedigutes aad fherst rod
embodiments diffey. pagth only in details, 1gference numeralg.already, 1, e i
explainedcbef%rehand are in S6me cases not discussed again. Figures 1 P
and 2 show ec@icuanwudie dtia the fome of svectangulangatetfbe cylindrical
gas-ti I f.a flow part ilustrated by means of the arrow F, in an
obliqugéq{j/%%?% %negf%r%}ﬂr{i v%({:-}\;\!il? respectively. Figures 3a, 3b and 6a and

6b shovhthe clostuee plate 1Eand the.caniponkats thereef; incluglingdle a joint
ends of the hrust rods 7.of the, yaguum walve-1.from figures Land 2,
These‘ﬂgures are described ¥ogether bekfow. e vacuum valve 1’has
valve housinige? withh amogering 8rfdstherflowpaith B. Theyopehig 3thas pin is
a rectangular cross-section,with rqunded corners. Figure 1 shows the

v RS in LSSt an Coana t I it reabon G HhE  ©f cthe
openimyl3igdorreplettand is hdtvisible;: whetead theopenings8 iscdady fixed
evidenﬂ%g*g Qpened position g of 1he yacuum valve 1 in figure 2. The

opening 3 has a central opening axis 5 which extends in the region of the

opening 3 in the middle of the flow path F and parallel thereto. This

AOB%@EEé%Egéﬁgkt of the present invention provides a closure

gfresponds

plate for a vacuum valve as defined above,

the vacuum wvalve having, for gas-tight clesing of a flow

path, a valve hecusing with an opening for the flow path

and a valve seat surface curving around the opening in a

cloged manner, comprising

e a clogure sgide and a back substantially parallel and
cpposite thereto,

e a closure surface which corresponds to the valve seat
surface of the vacuum valve, the nermals to the at least
partly curved closure surface and to the wvalve seat
surface being substantially parallel to a plane of the
closure plate, which plane is defined by the closure
plate, and the closure surface being formed in such a
way that the c¢losure surface can be pressed in the
closing direction of the adjustment path parallel to the
thrust rod axis onte the wvalve geat surface into a
position in which said opening is sealed gasg-tight and

gaid closure plate has been wmoved linearly over the



extends perpendicularly to the imaginary area defined by the opening. The
opening 3 is surrounded by a valve seat surface 4 which curves around

the opening 3 within a plurality of imaginary planes through which the
opening axis 4 passes perpendicularly. Tde valve seat surface 4 points
upward in the direction of the valve drive 6. In addition, the vacuum valve

1 compisasa flat closure plate 11. The closure plate 11 has a closure
surface 13 which corresponds to the valve seat surface 4, points

dowhwiard #F Bie-difetioRi BT IRE Galve Sttt stface 4 dntFiikewise! ctifedss

within a plarality of imaginary-planesthrough which the.opening.axia 5: o rormea
passes perpendicularly. The vacuum valve 1 has two thrust rods 7 which

are lineari¥ adjiStableBy Hfeahs & thé vhive die's alBigtheir thrastiior plate,
axis 8 whighsis substantially transverse to the opening axis 5. In other

words, the thrust rod axes 8 run parallel on a plane to which the opening

axis 5 fs #RbfRalC A5 EhoRAIA TigtifesBacaid 3R heaRrusoigsC hage, section
at their respegtiverthiust rod gnd 9aa Sylindricabgoanesting sgelion 104, which
closure plate 11 which defines a plane 12 of the closure plate is _
removabiySotintsthér the dBRAALE RIS 7. HhisTiRaghary plake T2 ofe drive

the closugg plate isiipdicated-by meansiof arecfangleiinfiguie 1. dhgctantially
closure plate 11 has a closure side 26 and a back 15 substantially parallel

and oppoSHBHF&TRIS Gn AQditfdE it RS A As ig Sarfacehfs thrust rod axis
‘correspordingdo thevalveseat sufacedrandiiptendes! forgas-tighine of the
sealing of the flow path F by producing a sealing contact of the closure

surface 13Withife VA% Seat surface 4. This contact is produced by

meanss@fdhe valve drive 6 in that the closure plate 11 is moved linearly

along the thrust rod axis 8 and the closure surface 13 of said closure plate

is 19 preesed oht thedAaReZeatZ bf thel Vil e ISR 2RahFREhbwh ©f the
in Figure ke dhe elogure sigdle B6 oftheLlosuse plate Lk goints toward herst  road
opening 3, the back 15 facing away from the opening 3. The valve drive 6

is formedfi$tch a way that the thrust rod 7 is linearly adjustable by

means=afdhe valve drive 6 along the thrust rod axis 8. The valve seat

surface 4 surrounds the opening 3 in a curved and closed manner. The

northal<’t® the Bt feust Paitfipetived Yalve $eut shiffaBe afand to the

closure syrface.13,ate-substapially paralletq the plapg 13.0fdhe clogyres » oy1ay
plate. The closure plate 11 is thus linearly displaceable by means of the

valve drivi&6 @ishg edings? Riffstniert paPer®etdo thiustteg 7, connecting
which are;patallghto thgdhrust rod axis 8, between an opened position 0

freeing the opening 3 and a position C in which said opening is closed
gas-tightand'ssigeeldsiae diséis Rved RSy ovelth@epasing8 amdrich the
hence presseg with the: elesure supfase dd:sibstantialy Insthe£1asig fastening
direction of the linear adjustment path onto the valve seat surface 4. The
geometri€ HoFmaAS to B surfheE &Fe tobieliffderstood dsineaniig thethat  the

perpendigdlats-tothecontack areacof the yalve-seatsurfage 4 anghf thespposite
closure surface 3, which contact area runs around the opening 3 when the

vacuum Vil 3 5€ frtiercld<ed sERESTRis CohttiEarda by ipl holding
example rlygthencomtactisudacesefasealing-tapa ofithewclosurg sudacehicn the
13 and of the valve seat surface 4. This definition is to be understood as
meaning T GeRErat it tHEVRRE SEaT stifate A hrtiihe ostibaurfgey held,
13 aresformed in/sueh Bolay=thatofcclasiizg he=yacyn adverhalongthe:t rod
linear closing dirgction, tf}ze.pg?ssin% i.e, the derection of the [I)lrogtzss%res, of 1
the closuré stiface 13 onto the valve Seat'strracE 4'is Stbstantally iia” e °¢~Y
plane whichtissubstamtiglly parai®l toexis and tangentially to the



20 the plane 12 of the closure plate, so that shear forces in a direction
parallel to the opening axis 5 are completely or substantially avoided.The
linear adjustment path is the straight line between the opened and the
closed position 0 and C, respectively, of gie closure plate 11, preferably
parallel to the thrust rod axis 8. A vacuum valve having a valve seat

surface 4 and closure surface 13 designed in this manner is
cylindrical holding region being formed in the first rod

recess or the second rod recess, the resilient pin
projecting with its lateral surface into the cylindrical
holding region in such a way that the pin can be clamped
with ite lateral surface by means of the clamping piece
in a djoint, which runs ﬁransversely to the thrust rod
axig in the connecting section of the thrust rod and
corresponds to the pin, and the thrust rod being capable

of being fixed along the thrust rod axis.

The wvacuum valve according to the invention and the closure
plate according to the invention are described in more detail
below, purely by way of example, with reference to specific

working examples shown schematically in the drawings.
Specifically,

Fig. 1 shows an oblique view o©f a wvacuum valve having a
clesure plate in the closed position and a wvalve
drive;

Fig. 2 gshows a front view of the vacuum wvalve from fig. 1
with the closure plate in the opened position,
without a valve drive;

Pig. 3a shows a transverse section of the closure plate and
of the thrust rod in obligue viéw;

Fig. 3b shows a cross-sectional view of the closure plate
and of the thrust rod;

Fig. 4 showg a detailed view cof the clamping piece;

Fig. 5 shows a cross-sectional view of the clamping piece}



substantially known from the prior art, for example as a rectangular insert

valve developed and sold under the product designation "MONOVAT

series 02 and 03" by VAT Vakuumventile AG in Haag, Switzerland. The

design and the mode of operation of such a valve are described, for

example, in US 4,809,950 (Geiser) and,US 4,881,717 (Geiser), and it is

for this reason that the design is not discussed in more detail at this point.
Fithe EfRsureBRtE 1 Ehdslifo cortave semitbreRar it fodretelsaéits the

correspondingstedheconnaatingrseqtion-10. (& cfigurestGaand 6b), which
are foggmed ona fastening side gnthe ¢ osu\%e plate 11. The fastening side

FiStormved by 18 Back 137 1Rthe’ ¢5% o 'the Workimg &xdifipl& of figurdd 1o £he
6b and by ctdsure iside 26<inghecasesofdhewgrking-exampefiom figure

=g The respegliye cannecting §§%'%EP“%J§O %J}}h%i%éﬁé%dl% isdetaghallye oz

fixed in the two first rod recesses 14 by means of a clamping piece 17 an
mechanical f¥ng elefert 1 late with a clamping piece in the

closed position.

Figures 1 to 6b show substantially a sgingle exemplary
embodiment of the invention in different views, giates and
degrees of detail, and these Ifigures are therefore described
in part together. Figure 7 shows an alternative embodiment of
the vacuum valve in a detailed view. Since common reference
numerals are used in part for the figures and the embodiments
differ partly only in details, reference numerals already

explained beforehand are in some cases not discussed again.

Figures 1 and 2 show a vacuum wvalve 1 in the form of =
rectangular gate for gas-tight sealing of a flow part
illustrated by means of the arrow F, in an oblicue view and in
a front view, respectively. Filgures 3a, 3b and 6a and 6b show
the closure plate 11 and the components thereof, including the
ends ©f the thrust rods 7 ©of the vacuum valve 1 from figures 1

and 2. These figuresg are described together below.

The vacuum valve 1 has a valve housing 2 with an opening 3 for
the flow path F. The opening 3 has a rectangular cross-
section with rounded corners. Figure 1 shows the vacuum valve
1 in a closed position €, and it iz for thisg yeason that the
opening 3 ig concealed and iz npot visible, whereas the opening
3 is c¢learly evident in the opened positicon 0 of the wvacuum
valve 1 in figure 2. The opening 3 has a central opening axis
5 which extends in the region of the opening 3 in the middle

of the flow path F and parallel thereto. This opening axisg 5



The clamping piece 17 has a concave, semicircular second rod recess 18

corresponding to the connecting section 10, as shown in figures 6a and

6b. By means of the mechanical fixing element 19, the clamping piece 17

is adjustably mounted on the fastening side 15 of the closure plate 11 in

such a way that the semicircular first rogl recess 14 and the opposite

semicircular secand rod recess 18 define a cylindrical holding 21 region
SRR RFUStAbIE frwidt Snd iF whRRhBEHInGTEH cOfinédig BY the
omeciien 10 stdetaghabidield, as shownimfigdres,Baant Bh-and:6a agdrrace
4 6bhAc%vig(ﬁg% vghicapre{gtg?dsC ranse/eé%elx to tpe gvf}_rgﬁt. ﬁ)d E?Xi518uan in of

which & resinient cyllncﬁflca pin 2 extends fransverse y]to the thrust rod ~
irgpdd 8and tadgerstiallytiorirecdylinerical hotding regiomi2g, asaiso showrsses
pdi-sietail infigyres 4 angl, is formeddpthe sgeqnd.Lodreges$18, Qfpyara in

alternatively in the first rod recess 14. The resilient pin 22 projects with its
thgteta&aca28 into the’@indricdatNSiding region 20. The pin 22 is fixed

with its two ends in the cavity 21 and the middle region of the pin 22,
. whig ,i:;:C not fixed, proiects betw§en tge two ends into thg cyklind{}ifal

"hot mjg rleaﬁldnﬁ ?Tﬁe%%%rﬁe‘éﬁna Section 10 ofthé tﬁrus%%d 7 Df’sugefoi %ate
116 whitteis transverse o theethiust rogsaxs 8ctomrespondstddle pin22which

ANEXIENds in such,a way-that the pin 22 js-clamped Vgg]j_'ﬁll%?t%géunward in

surface 23 in the joint 16 by means of the clamping piece 1/, and the
CHRrust Y64 71isTixed albrig et husSadl S 8268 shomfidn Higlires 8& afigrves

w3khikhe joint16.exiends aseund fhe coppecting sesondd-efithe thidsty,  the
rod 7 on a plane to which the thrust rod axis_8 is a normal. However, it is

R ARl PossiBE B thRGomT 18 5ot @ stfround the entire connecting

section 10 but to be formed on a side of the connecting section 10 of the

ThQrusLod, 7, which side %%jgtstt%‘évaﬁtqhg‘%@”%dg he jolLlo hasa .. cariy
cross-section tapering in a substantially V-shaped manner inward into the
a§ome 16basehiicireetarcreds-ddrtion ¥ shother tesifedéiss-seetan. [ahrust

rdhe working exam EE@_ %W@uﬂ@cﬁ%‘@%@lﬁfs fQ{@SQJ@ :EB% secondod spening
recess 18, and the pin 22 is arranged in the clamping piece 17.

a’ﬁiﬁ%rﬁativé%}, m%‘n@ai(/iwfﬁndqﬁ@p rust rod aXxes 8 run parallel on

a pilane to which the opening axis 5 is a normal.

As shown in figures 3a and 3b, the thrust rods 7 have, at
their respective thrust rod end 9, a cylindrical connecting
section 10, A closure plate 11 which defines a plane 12 of
the closure plate 1s removably mounted on the two thrust rods
7 This imaginary plane 12 of the closure plate is indicated
by means of a rectangle in figure 1. Thes closure plate 11 has
a cleosure side 26 and a2 back 15 substantially parallel and
opposite thereto. In addition, it has a closure surface 13
corresponding to the valve seat surface 4 and intended for
gas~tight sealing of the flow path F by producing a sealing
contact of the closure suriace 13 with the valve seat surface
4. This contact is produced by means of the valve drive & in
‘that the closure plate 11 is moved linearly along the thrust

rod axis 8 and the closure surface 13 of said closure plate is



22 22 are presentthe first rod recess 14 and the closure plate 11,

respectively. In figures 1 to 6b, the mechanical fixing element is formed in

each case as at least one screw 19 extending substantially

perpendicularly to the plane 12 of the closure plate. The clamping piece

17 is inserted to the side of the first rogdgrecess 14 with a section 28 into an

undercut 25 which is formed on the fastening side 15 of the closure plate
PYRESFMcR U derdth i ftiffedSiduch sAvay fifat e BRnMITHE Pdeetr7 fPe 1s
sHixed indhe direetion pointihg awpysftam the gosuee plate-ki aptosure plate

perpendicular to the plane 12 of the closure plate. The screw 19 is
e O ol 24 UGS faher b (8 ot aRa 5 Hfe 22
thetosyrerplate 21 to the side of the first rod recess 14 and extends

substantially perpendicularly to the plane 12 of the closure plate and a

corresponding second hole 27 in the clamping piece 17, which extends

ThgyStarifallgiperpefdiélafiy kB tRe Prarfd tX oftHédloshrtplahe Adgust rod
7 result, the srdercid Ao the fisst bolen2dihe secend holeiZZ angdthe s along
_.section 28 of the clamping piece 17 are arranged and_formed in such a
CRFay tHatthe Sefe @™t prSeSsegiEﬁe CmiBing PlecE 7R Ietef ke Cvicds the
opnanngr with theassecondadaedess. d8sahtmtheneannecting sectioa 16 ofo the
...Ihe thrust [ S he tight tate of screw 19, i
utneh e SErC Todk s A e TG T 6 RO InD fogiol 20w afed o172
SUYGERE Bhshoweca Stdis Wwhich e thRdstkdas 7 cantiepaskattinicasd the
cRdledout,of the respective helding region, 20-the pin 22 effeeting:  1ineariy
preliminary axial fixing of the closure plate 11 on the thrust rods 7. In the
djfff‘&]\ﬁlfiﬁéﬁvf&%xgﬁpf@%rdﬁg figurad itto Bht e firsPRORD 4R he tnear
adclasureglateiswhthreaded holewhichuthe sesew7]9 engapesranctheilel to
screw 19 is passed through the second hold 27 with play. 23 In the en
M
tizecond:hole 27 innte xlampingigiace Iirisventhrdaded Goteowhickothes closed
g2kleW Lengages,.and the scigw 19 js.passed HH{?@Qh E%E@Ef‘?'e&r%r the
with play. In both cases, the head of the respective screw 19 is present in
“Rfifedllly dcc@SSibld AfannherrtiEthack 15%f thesloSdieSpate 13baRce 13
sihe elanpigpiece: 17 ismargangedan e bagkdd-ithe firgavorking linear
2 xag%:oleﬁq?d %@éh%clgsug gidea%(?r.j;n th%%ecsol{}r \évgéking example, so
atinthe firSt case the back 15 &nd in‘the secon caseéthe closure side
26 is the fastening side. The second embodiment therefore requires no

riregddn dhe closyre-plate 11 5ingg the, theead.is formed,indhe damping, g 56

piece 17. This is advantageous especially in the case of a closure plate 11
HRERTRACEREd FREFPABRITYME AlthbGgh-aSadRithd/alve E fhichfs the valve

s &losablednsmeans gha singledinear-meyementis:ittusicated indhe workingract
examples shown, the i%\éention also includes vacuum valves in which the,
*afvedie 6 e VaNe SedtRtN At £ afd e AOSurdsiiite T3 e © & 7
tfermecmesuctta way thatthe opening: 8 candse dlesetbby.adovidgpthesxample,
b%'o%‘ﬁ@ plate 11 substanually along the thwist rog axis 8 overdhe.gpening .., o

and pressing the closure plate 11 with the closure surface 13 onto the
sSyahR Seat Suffafe 34n BRE pEpETRlicRRATdirgehbAI6 tHe plaRgd2 ¢fthénition

islosyreplatederstood as meaning in general that the valve seat
surface 4 and the closure surface 13 are fommed in such a way
that, on clogsing the vacuum valve 1 along the linear closing
direction, the pressing, i1.e. the direction of the pressures,
of the ¢logure surface 13 onte the wvalve seat surface 4 is

substantially in a plane which is substantially parallel to



24 of reference numerals 1Vacuum valve 2Valve housing 3 Opening
4Valve seat surface 5 Opening axis 6 Valve drive

20
the plane 12 of the closure plate, 8o that shear forces in a
direction parallel to the opening axis &5 are completely or
substantially avoided. The linear adjustment path is the
straight line between the opened and the closed position O and
C, respectively, of the closure plate 11, preferably parallel
to the thrust rod axis 8. A vacuum valve having a valve seat
gsurface 4 and closure sgurface 13 designed in this manner is
gubstantially known from the prior art, for example as &
rectangular insert valve developed and sold under the product
designation “MONOVAT series 02 and 03”7 by VAT Vakuumventile AG
in Haag, Switzerland. The desion and the mode of operation of
such a valve are described, for examplie, in US 4,808,950
{Geiser) and US 4,881,717 {(Geiser), and it is for thiz reason

that the design is not discussed in more detail at this point.

The closure plate 11 has two concave, gemicircular first rod
recesses 14 corresponding to the connecting ssction 10 (¢f.
figures 6a and 6b), which are formed on a fastening side on
the closure plate 11. The fastening side is formed by the
back 15 in the case of the working example of figures 1 tc 6b
and by closure gide 26 in the case of the working example £rom

figure 7.

The respectiive connecting section 10 of the thrust rods 7 ism
detachably fixed in the two first rod recesses 14 by means of

a clamping piece 17 and mechanical fixing element 19.

The clawmping piece 17 hag a concave, semicircular second rod
recess 18 corresponding to the connecting section 10, as shown
in figures 6a and &b. By means of the mechanical fixing
element 19, the clamping piece 17 is adjustably mounted on the
fastening side 153 of the closure plate 11 in such a way that
the semicixcular <first rod vrecess 14 and the opposite

semicircular second rod recess 18 define a cylindrical holding



7Thrust rod 8Thrust rod axis 9 Thrust rod end 10 Connecting section
(cylindrical) (of the thrust rod 7) 11 Closure plate 12 Plane of the closure
plate 13 Closure. surface 14 First rod recess (on closure plate 11) 15
Back (= fastening side)

21
region 20 which 1is adjustable 1n width and in which the
cylindrical connecting section 10 is detachably held, as shown
in figures 3a and 3k and 6a and 6b. A cavity 21 which extends
trangversely to the thrust rod axis 8 and in which a resilient
cylindrical pin 22 extends transversely to the thrust rod axis
8 and tangsntially to the coylindrical holding region 20, as
also shown in detail in figures 4 and 5, is formed in the
second rod recess 18, or alternatively in the first rod recess
14. The resilient pin 22 projects with its lateral surface 23
into the cylindrical holding region 20. The pin 22 is fixed
with ites two ends in the cavity 21 and the middle region of
the pin 22, which iz not fixed, projects between the two ends

inte the cylindrical helding region 20.

The connecting section 10 of the thrust rod 7 has a joint 18
which 1s transgvarse to the thrust rod axis 8, corresponds to
the pin 22 and extends in such a way that the pin 22 is
clamped with its lateral surface 23 in the jecint 16 by means
of the clamping piece 17, and the thrust rod 7 is fixed along
the thrust rod axis 8, as shown in figures 3a and 3b. The
joint 16 extends around the connecting section 10 of the
thrust rod 7 on a plane to which the thrust rod axis 8 is a
normal. Howsver, it is alternatively possible for the Hdoint
16 not to surround the entire connecting section 10 but to be
formed on a side of the connecting section 10 of the thrust
rod 7, which side points toward the pin 22. The joint 16 has
a cross-section tapering in a substantially V-shaped manner
inward into the Hoint 148, a semicircular coross-section or

another desired cross-section.

In the working example shown, the cavity 21 is formed in the
second rod recess 18, and the pin 22 is arranged in the

clamping piece 17. Alternatively, the cavity 21 and the pin



16 Joint 17 Clamping piece 18 Second rod recess (on clamping piece 17)
19 Fixing element (mechanical) = screw 20 Holding region (adjustable in
width, cylindrical) .21 Cavity 22 Pin (resilient) 23 Lateral surface (of the pin
22) 24 First hole (in the closure plate)

22
22 are present in the first rod recess 14 and the clozure

plate 11, respectively.

In figures 1 teo 6b, the mechanical fixing element ig formsd in
each case as at least one screw 19 extending substantially
perpendicularly to the plane 12 of the closure plate. The
clamping pilece 17 1is inserted te the gide o©f the first rod
recegsg 14 with a section 28 into an undercut 25 which is
formed con the fastening side 15 of the closure plate 11, which
undercut is formed in such a way that the clamping piece 17 is
fixed in the direction pointing away from the closure plate 11
and perpandicular to the plane 12 of the closure plate. The
screw 12 is arvanged 1n a first hole 24, which iz formed on
the fastening side 15 of the closure plate 11 to the side of
the firat rod recess 14 and extends substantially
perpendicularly to the plane 12 of the closure plate and a
corresponding second hole 27 in the clamping pilece 17, which
extends substantially perpendicularly to the plane 12 of the
closure plate. As a result, the undercut 25, the first hole
24, the second hole 27 and the section 28 of the clamping
piece 17 are arranged and formed in such a way that the screw
19 presses the clamping pilece 17 in a lever-like manner with
the second rod recess 18 onto the connecting section 10 of the
thrust rod 7. Figure 6a shows the tightened state of the
screw 19, in which the thrust rods 7 are firmly fixed in the
holding region 20, whereas figure 8bh shows & state in which
the thrust rods 7 can be pushed into and pulled out of the
regpective holding regicn 20, the pin 22 effecting preliminary

axial fixing cf the closure plate 11 on the thrust rods 7.

In the first working example according to figures I to 6b, the
first hole 24 in the closure plate ig a threaded hole which
the screw 18 engages, and the screw 19 is passed through the

gecond held 27 with play.



25 Undercut 26 Closure side (= fastening side) 27 Second hole (in the
clamping piece 17) 28 Section (of the clamping piece 17 in undercut 25)
Flow path 0 Opened position Closed position 25 Patent claims

23

In the second working example according te figure 7, on the
other hand, the second hole 27 in the clamping plece 17 is a
threaded hole which the screw 19 engages, and the screw 19 is
passed through the first hole 24 with play. In both cases,
the head of the respective screw 19 is present in an easily
accegsible manner on the back 15 of the closgure plate 11, but
the clamping plecs 17 is arranged on the back 15 in the first
working example and on the clesure side 26 1in the second
working example, so that in the first casge the back 1% and in
the second case the closure side 26 1ig the fastening side.
The second embodiment therefore requires nc thread in the
closure plate 11 since the thread is formed in the clamping
plece 17. This is advantageous especially in the case of a

closure plate 11 manufactured from aluminum.

Although & vacuum valve 1 which idg closable by means of a
single linear movement is illustrated in the working examples
ghown, the invention alsce includes wvacuum valves in which the
valve drive 6, the wvalve seat surface 4 and the closurs
surface 12 are formed in such a way that the opening 2 can be
clesed by moving the closure plate 11 substantizlly along the
thrust rod axis 8 over the opening 3 and pressing the closure
plate 11 with the closure surface 13 onto the wvalve seat
surface 4 in the perpendicular direction to the plane 12 of

the closure plate.



A vacuum valve for gas-tight sealing of a flow path, comprising a valve
housing having an opening for the flow path and a valve seat surface
surrounding the opening, the opening having an opening axis along the
flow path, a valve drive, atleast one thrust rod, which is linearly
displaceable by means of the valve drive along its thrust rod axis,which is
substantially transverse to the opening axis, and which has a cylindrical
connecting section on the thrust rod end, a closure plate which is

Liremeovdabliy fecwnied orvtkeralleast one thrust rod and which defines a
pla{,le of the_clasure plate, comprising o a closure side and a back

B subﬁghtlally paraﬁlel and opposite thereto,

2 Valve housing
3 Opening
4 Valve seat surface

Opening axis

[ &3]

5 Valve drive

7 Thrust rod

8 Thrust rod axis

9 Thrust rod end

10 Cennecting section (oylindrical) (of the thrust rod 7|
11 Closures plate

12 Plane of the closure plate

13 Cleosure surface

14 Pirst rod recess {on closure plate 11)
15 Back (= fastening side)

16 Joint

17 Clamping piece

18 Second rod recess {on clamping piece 17)
18 Fixing element {mechanical} = screw

20 Holding region {adjustable in width, cylindrical)
21 Cavity

22 Pin (resilient)

3 Lateral surface (of the pin 22)

4 First hole {in the closure plate)

5 Undercut

& Closure side {= fastening side}

7 Second hole {in the clamping piece 17)

8

Section {of the clamping pieca 17 in undercut 25)

F Flow path
O Opened position

C Closed positicn



a closure surface corresponding to the valve seat surface and intended for
gas-tight sealing of the flow path by production of a sealing contact of the
closure surface with the valve seat surface by means of the valve drive,
the closure side of the closure plate pointing toward the opening and the
back facing away from the opening, at least one concave, semicircular
P hich corresponds to the connecting section and is formed
on a fastening side, which is formed by the closure side or the back, on
the closure plate, 26 and fastening means by which the connecting
sectibn O HETRruderotfis dERchEBR Tixedhn thedRetrod reebssdwhktaly path,
the tastgning pieans are in the form of o a clamping piece which has a
concave, semicircular second rod recess corresponding to the connecting
sectlor? ahd-emehaniedl fiig efenieht BEiveass BPwhiehahd low path and

clampigg pieceyis meuated onthefastening side o thescloswe Plateening, the
adjustably in a manner such that the semicircular first rod recess and the

opposite SEiErcifar YetoRt roB FECes defile &Lpinrieaendidmny region:
which is adiystable,ipguidth and in which the cylindrical connecting section

is detachably held,
o at leagt one thrust rod,

° which is linearly displaceable by means of the wvalve
drive along its thrust rod axis, which is
substantially transverse to the opening axis, and

° which has a c¢ylindrical connecting section on the

thrust rod end,

e a closure plate which is removably mounted on the at
least one thrust rod and which defines a plane of the
closure plate, comprising
= a closure side and a back substantially parallel and
opposite thereto,

= a closure surface corresponding to the valve seat
surface and intended for gas-tight sealing of the flow
path by production of a sealing contact of the closure
surface with the valve seat surface by means c¢f the
valve drive, the closure side of the closure plate
pointing toward the opening and the back facing away
from the opening,

" at least one concave, semicircular first rod recess
which corresponds to the connecting section and is
formed on a fastening side, which ig formed by the

closure gide or the back, on the closure plate,



a cavity which extends transversely to the thrust rod axis and in which a
resilient pin extends transversely to the thrust rod axis and tangentially to
the cylindrical holding region being formed in the first rod recess or the
second rod recess, the resilient pin projecting with its lateral surface into
the cylindrical holding region, and the cpginecting section of the thrust rod
has a joint which is transverse to the thrust rod axis, corresponds to the
pin an@'8xtends in such a way that the pin is clamped with its lateral

surface bydngans; ot ibg. clamping piece in the jeiphand-thedhrustiohis of the

fixed along the thrust rod axis. 27 2. The vacuum valve as claimed in
claim ERhBS B ket Re WS entisi tHé'cality &id ffe Atz ecess,

regigRafdhe pin, which is not fixed, projecting between the two ends into
the cylindrical holding region. 3. The vacuum valve as claimed in claim 1
or 2 thdfoi exfetidingartMatha cdnhBetintfsdétidh @f the thrust rod on

a plane tg which,the fhyust rad axig js;a.pormal; 4,The yacuym valve.as. i rcuiar

claimed in claim I or Z, the joint being formed on a side of the connecting

section of #RCHUSEIVE, WiREIESIEle poirsaeRard tidpint and&dendipgnect ing
on a plane-to.whigh the thrust rod axis is a normal. 5. The vacuum valve

as claimed in any of claims 1 to 4, the joint having a cross-section tapering
substantrllyiadrsheped fisnhed inwafd s thejointeransentidircufaich  the

cross-segtion, 8; Jheyacuum; valye asclaimed inany of aims Loy dbeor the
cavity being formed in the second rod recess and the pin being arranged
in the clafdgifgprec@late adjustably in a wmanner such that the
gemicircular first rod <recess and the opposite
semicircular second rod recess define a cylindrical
holding region which is adiustable in width and in
which the cylindrical connecting section is detachably
helid,
a cavity which extends transversely to the thrust rod
axis and in which a regilient pin extends transversely
te the thrust rod axis and tangentially to the
cylindrical helding region being formed in the first rod
recess or the second rod recess, the resilient pin
projecting with its lateral surface into the cylindrical
holding region, and
e the connecting section of the thrust rod has a jeint
which ig trangverse to the thrust rod axig, corresponds
to the pin and extends in such a way that the pin is
clamped with its lateral surface by means of the
clamping plece in the Jjoint, and the thrust rod ig fixed

along the thrust rod axis.
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7. The vacuum valve as claimed in any of claims 1 to 6, the mechanical
fixing element being in the form of at least one screw extending
substantially perpendicularly to the plane of the closure plate, the
clamping piece being inserted to the side of the first rod recess with a
section into an undercut which is formedon the fastening side 28 of the
closure plate and is formed in such a way that the clamping piece is fixed

nt %‘rex?%%?m@ﬁ'”%%@‘év%é[o@f@elr%!é’ ure plate and pirPe'H{%h“'ar{% being
the plane of the closure plate, * the screw being arranged in‘a first hote

whiéh is=fbrmeid-to thesside-wbthefirst rotirecels orrtheifagtering sideof middle
the closure pl extends substantiall rpendicylarly 1 lan

the ciaogzt?zl péﬁ g% aécorr'espongl}r?gisgécxgﬁg hglge%lﬁﬁe %Ia%é%i%g pie%:(g,g etween
whichextehds sulsstdstialljperperidicularyo the plarelof the tidsage region.

plate,

The vacuum valve as c¢laimed in claim 1 cor 2, the join
extending around the connecting section {of the thrust rod

on a plane to which the thrust rod axis is a normal.

The vacuum valve as claimed in c¢laim 1 or 2, the joint
being formed on a side of the connecting section of the
thrust rod, which side points toward the pin, and
extending on a plane to which the thrust red axis is a

normal.

The vacuum valve as claimed in any of claims 1 to 4, the
joint having a cross-section tapering substantially in a
V-ghaped manner inward into the joint or a semicircular

cross-sgection.

The vacuum wvalve as claimed in any of c¢laimg 1 tc 5, the
cavity being formed in the second rod recess and the pin

being arranged in the clamping piece.

The vacuum valve as claimed in any of claims 1 to 6,

e the mechanical fixing element being in the form of at
least one sgcrew extending substantially perpendicularly
ro the plane of the closure plate,

¢ the c¢lamping piece being inserted to the side of the
first rod recess with a section into an undercut which

is formed on the fastening side



and the undercut, the first hole, the second hole and the section of the
clamping piece being arranged and formed in such a way that the screw
presses the clamping piece in a lever-like manner with the second rod
recess onto the connecting section of the thrust rod. 8. The vacuum valve
as claimed in claim 7, the first hole beingsa threaded hole which the screw
engages, and the screw being passed through the second hole. 9. The
vacuun%v%lﬁ]% a%f@é@%g in ilgi(_[pe 7, trr11§ segon holegei{llg a thr%adaed

ormé way that
hole which e ¥

e sCrew engages, and The screw eing passed tﬁgugh th
first holee 1@: TRhepvaspumivatee dsscldinresdn amy offotaimié detot 09 pointing

the Vaalve?d”vgr%‘%&”géﬁémegﬂ”% L aﬁé‘ﬂlae}’ttgat é@ﬁath é%%&i"&nfﬂ!é‘ to the
adjusta% gby means of the valve drive along the thrust rod axis, the valve
seat gutHce cufvingdn eletesacemahagrearound the opening,
¢ the screw being arranged in
= a firgt hole which is formed to the side of the first
rod recess on the fastening side of the closure plate
and extends substantially perpendicularly to the plane
of the closure plate and
» a corresponding second hole in the clamping pilece,
which. extends substantially perpendicularly to the
plane of the closure plate,
and
e the undexrcut, the first hole, the =second hole and the
section of the clamping piece being arranged and formed
in such a way that the screw presses the clamping piece
in a lever-like manner with the second rod recess onto

the connecting section of the thrust rod.

The wvacuum valve as claimed in claim 7, the first hole
being a threaded hole which the screw engages, and the

screw being passed through the second hole.
The vacuum valve as claimed in claim 7, the second hole
being a threaded hole which the screw engages, and the

screw béing pasged through the first hole.

10. The wvacuum valve as claimed Iin any of c¢laims 1 to 9,



the normals to the at least partly curved valve seat surface and to the

closure surface being substantially parallel to the plane of the closure

plate and the closure plate being linearly displaceable by means of the

valve drive along the linear adjustment pagh of the thrust rod, which

adjustment path is parallel to the thrust rod axis, between - an opened

position freeing the opening and - a position in which said opening is

sealtd gAs-tightEfd $Hid Eosdie Piste FORERly diplatsdiover ey that the

openingrangshenespressen with ihe; clagyiasswface substandially Brthehe valve
closing direction_of the linear adjustmentcgath onto the valve seat surface.

11. ThEVALTUMNVENE 58 TIaMEdTE ahOftiaifs 1 to 9, the valve drive,
the valvg seafsuiface.and the glgsure-surface-peing formedin such. 4. Ways roung

that the opening can be closed by moving the closure plate substantially
along thBShRREGd dxis over the opening and pressing the closure plate

withithe,losype surface ontodhe valye seatsurface inthe parendicllay . ceat
direction to the plane of the closure plate. 30
surface and to the closure surface being substantially

paraliel to the plane of the closure plate and

e the closure plate being linearly displaceable by means
of the valve drive along the linear adjustment path of
the thrust rod, which adjustment path is parallel to the
thrust rod axis, between
¢ an opened posgition freeing the opening and
@ a position in which said opening is sealed gas-tight

and said closure plate is linearly displaced over the
opening and hence pressed with the c¢losure surface
gubstantially in the closing direction of the linear

adjustment path ontc the valve seat surface.

11. The vacuum valve as claimed in any of claims 1 to 92, the
valve drive, the wvalve seat surface and the closure
surface being formed in such a way that the opening can be
closed by
e moving the closure plate substantially along the thrust

red axis over the opening and
e pressing the closure plate with the cleosure surface onto
the valve seat surface in the perpendicular direction to

the plane of the closure plate.



12 A closure plate for a vacuum valve as claimed in any of claims 1 to 11,
the vacuum valve having, for gas-tight closing of a flow path, a valve
housing with an opening for the flow path and a valve seat surface curving
around the opening in a closed manner, ggmprising a closure side and a
back substantially parallel and opposite thereto, a closure surface which
Lcorr spcons to the \i%ll\ée setat rsurface of the vacuum valve, the normals to

& at I6ast parTy CUed cloSire 3urfAcd dild tthéSafve sEafdlifte? any of

beingisubstaritiatly patallel to a plane of the closure plate, which plane is

deflrﬁld b){rthe closure plate, and. the clasure surSfa}%e. b%lgg f%éir%nged_ in Sé%h 4 Flow

a way t%at fhe closure sﬁ?faglgl dan'de préjs?;seg‘f'i‘n the-dosin
the @djbstment pathvzarditebto the thrustrosiraxispentdithe alve séat flow path

surfageiinto g position In.which said gpening is sealed gasstightand said | -,
closure plate has been moved mearﬁ/ over the gpenlng, at least ong g =
conéaves seniieirsitar. firstruereeess; which is formed on a fastening side,

whic.h ig focgrfgsdu%xéthesgg)sure séde or %’le ack, g%n the clgsure plate, and
S to'& SylindHeal connétiing SRS el thidst rdefdad1e1 and

which corréspon
of at leastose trustrade dnjch is linearly displaceable by means of a
valve drive along its thrust rod axis which is substantially transverse to the

opefing a%isC e fhristtdd afis BB ubSEhGSRAEE I b theDlardisie seat

the closuterplate, @hd-82 vacuum valve, the normals to the at least
partly curved closure gurface and to the valve seat
surface being substantially parallel to a plane of the
clogure plate, which plane is defined by the closure

plate, and the closure surface bkeing formed in such a

way that the closure surface can be pressed in the

closing direction of the adjustment path parallel to the

thrust rod axig onto the wvalve seat surface into a

position in which said opening ig sealed gas-tight and

said closure plate has been moved linearly over the
opening,
e at least one concave, semicircular first rod recess,

° which is formed on a fastening side, which is formed
by the closure side or the back, on the closure plate,
and

= which corresponds to a cylindrical connecting section
of a thrust rod end of at least one thrust rod, which
is linearly displaceable by means of a valve drive
along its thrust rod axis which 1is substantially
trangverse to the opening axis, the thrust rod axig
being substantially parallel to the plane of the
closure plate,

and



fastening means by which the connecting section of the thrust rod can be
detachably fixed in the first rod recess, wherein the fastening means are
in the form of a clamping piece which has a concave, semicircular second
rod recess corresponding to the connecting section, and a mechanical
fixing element, by means of which the ctamping piece is adjustably
mounted on the fastening side of the closure plate in such a way that the
semicircular first rod recess and the opposite semicircular rod recess

deﬁﬁe%ﬁiﬂﬁﬁﬁ%@fﬁﬁﬁﬁﬁ by which the connecting section of the
thrust rod c¢an be detachably fixed in the first rod

recess,
wherein
¢ the fastening means are in the form of
= a clamping piece which has a concave, semicircular
second rod recessg corresponding to the connecting
section, and
= a mechanical fixing element, by means of which the
clamping piece ig adjustably mounted on the fastening
gide of the closure plate in such a way that the
semicircular first rod recess and the opposite
semicircular rod recess define a cylindrical holding
region which is adjustable in width and in which the
cylindrical connecting section can be detachably held,
a cavity which extends transversely to the thrust rod
axis and in which a regilient pin extends transversely
to the thrust rod axis and tangentially to the
cylindrical holding region being formed in the first rod
recess or the second rod recegsg, the regilient pin
projecting with its lateral surface into the cylindrical
holding region in such a way that the pin) can be
clamped with itg lateral surface Dby means of the
clamping piece in a joint, which runs transversely to
the thrust rod axis in the connecting section of the
rhrust rod and corresponds to the pin, and the thrust
rod being capable of being fixed along the thrust rod

axis.

13. The closure plate as claimed in <¢laim 12, the pin being

fixed with its two ends in the cavity, and



region which is adjustable in width and in which the cylindrical
connecting section can be detachably held, a cavity which extends
transversely to the thrust rod axis and in which a resilient pin extends
transversely to the thrust rod axis and tangentially to the cylindrical
holding region being formed in the first rogl recess or the second rod
recess, the resilient pin projecting with its lateral surface into the

e £yindrical holding region n suych a,way it the AID) ganbe,dlamped with; .. ;g
its 1ateral srfac by means 6 t%e%lramplng piecé’in a joint, which'rufs
bénanseersehetotthe thruss rad axisih¢hezdnnectinggse ctiohdfthe thrgson.
rod and corresponds to the pin, and the thrust rod being capable of being
fixed along the thrust rod axis. 32 the middle region of the pin which is

1ot fiked projectingpbaveen theted Bads imo te tylindticakhdlding=he cavity
reg @di%é- The glogure plate as claimed in.clgim 120543, fhe C@t@/ being peing

formed in"the second rod recess and the pin being arranged in the

clarapingrpiesk. 15 The closure pialie Rs%t&imed in any of claims 12 to 14,
the mechanical fixing element being in the form of at least one screw
extending substantially perpendicularly to the plane of the closure plate,

1%he EkenpihgPicce Beingansertetlmid\af uHdereif t6 the SRIBHT the fikst 14,

rod Jeqese, Whichyndetqut s formed on e fastening side.of .claliy o ac
plate andis formed in such a way that the clamping piece is fixed in the
directidepaintingawayfeom drcensuredplatelitpérpahdiculpeprdicularly

maneegﬁ%ﬂgoﬂﬁgﬂga%E the closure plate,

e the clamping piece being inserted into an undercut to
the side of the first rod recess, which undercut is
formed on the fastening sgide of the closure plate and is
formed in such a way that the clamping piece is fixed in
the direction pointing away from the closure plate and

perpendicular to the plane of the closure plate,

e the screw being arranged in
e a first bore, which is formed to the side of the first
rod recess on the fastening side of the closure plate
and extends substantially perpendicularly to the plane
of the closure plate, and
v a corregponding second bore in the clamping piece,
which extends substantially perpendicularly to the
plane of the closure plate,
and
¢ the undercut, the first bore, the second bore and the
clamping piece being arranged and formed in such a way

that the clamping piece can be



the screw being arranged in a first bore, which is formed to the side of the

first rod recess on the fastening side of the closure plate and extends
substantially perpendicularly to the plane of the closure plate, and a
corresponding second bore in the clamping piece, which extends

substantially perpendicularly to the plangzof the closure plate, and the

undercut, the first bore, the second bore and the clamping piece being

arranged and formed i, such.a way that the clamping piece Ganbe 33ner 1icn
pregsedg ﬁy Meahs Of the screw in a lever-like manner with the second ro
recé$sontethedonnetting sectiorcoftthe trestoodnecting section of the

thrust rod.



