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 closyre plate according to the preamble

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

path Wiaichtemasathvsugingn opesitgeforhad i Ak N arelve

known in various embodiments from the prior art. Vacuum gate valves

are used in particular of the area of IC and semiconductor manufacture,
ThevHieh fivst Bikefiace Fa frofectedCatifosphentasta¥ aspossbmit sealing

ot Witheytthe presence pf soniaminaging. padicles. %@%%@%%o@a@;ly mounted

manufacturing plant for semiconductor wafers or liquid crystal substrates,

on tRé highy Servsitfve-SeiiRbntltietor 8 it ChystareleRenty g8 e of claim
1, sequentialtythipugha plurality of pracessichamberg it eB the ciaim 12.

semiconductor elements present inside the process chambers are
processed by means of a processing apparatus in each case. Both during

vadhgirosassiag withip the,process iehambess and dyring taaspeisfrem 2 flow
process chamber to Erocess chamber, the highly sensitive semiconductor
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another, for example, via_connecting passages, the process chamber
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ves for
setransiefiing the pastsfoamnanerprocessdhambente the nekeandolace in  a
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of arecalsamefesrethitg apaacuuie fransfémvahaessand, @wingitodheirnufacturing
plgﬁ%aQ%%grQ@%?ggHﬁﬁé%kE?CQQ’é¥%°@§3efﬁﬂ%%%?r8§§§%§1 substrates,
the highly sensitive semiconductor or liguid crystal elements
pass gegquentially through a plurality of process chambers in
which the semiconductor elements present inside the process
chambers are processed by means of a processing apparatus in
ceach case. Both during the processging within the process
chambers and during transport from process chamber to process
chamber, the highly gensitive semiconductor elements must
always be present in a protected atmosphere - in particular in
a vacuum. The process chambers are connected to one ancther,
for example, via connecting passages, the process chambers
being capable of being opened by means of vacuum gate valves
for transferring the parts from one process chamber to the
next and subseguently being sealed gas-tight for carrying ocut
the respective manufacturing step. Because of the field of
use described, such valves are also referred to as wvacuum
transfer valves and, owing to their rectangular opening Crossg-

section, also as rectangular gates.



Different embodiments of vacuum valves, in particular the sealing and

drive technologies thereof, are known from the prior art. Depending on

the respective drive technologies, a distinction is made in particular

between gate valves, also referred to as valve gates or rectangular

crates, and shuttle valves, the closing and opening in the prior art
Digeneealy takibg plaverinswocdtepsamafirststép eevalverclopare; iinular  the
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example, in US 6,416,037 (Geiser) or US 6,056,266 (Blecha), is move
Prijpsarver Apeareiig Substantiallyrsaniicitotee dalveseaeohnelesies, a

a1£8$80f asshuitle valve. as disglosed fof gxample, 0 S %&?815% lves, also

(Olmsted), pivoted about a pivot axis over the opening without contact
re 4G Plake befveEniiie clsbfe plate sivFtheniENe Beaesihe valv@ shuttle

vallousing asa resulls 15,3 sgeendstep, the closurgplate is pressed Withoifs a1 1+
closure side onto the valve seat of the valve housing so that the opening

talsiggned Y38- fight “BealfieFei be eftected foPEx&RBIR, efthéfddya closure,

inSgaking Hod avhieh isigrangedan the closurerside obthesvalveplate and ve | as
_is pressed onto the valve seat running round the opening or via a sealing

ALFRGIhe vahF se s afRnsr which i cloduré’$ddéfthe Wi Blate i©r  US

&, Prasseds The sseading ying cap bedeld in a groeug-ang/or aitaghediby  opening
vulcanization. Gate valves are also known in which the closing and
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(0 Wigczeggnd,whicg is,known by the . product designation "MONOVAT  Fhout

sBHES 02 anfd 05" 4rd GeSiredal “d FectaRguiaringért VAR eORRE dedigh thou
coanddhe maderef eperatorvefsuckra valve aredesasibed foe examplen valive
Segts éf8Q:9ﬂ%5Qr %%'Seﬁ)&?gi%% 4é8581ai7]f7eg%ﬁlt§?r)'-§igle Xal\s/%cond step, the
closure plate is pressed with its closure side onte the valve
seat ©f the valve housing so that the opening is sealed gas-
tight. Sealing can be effected, for example, either via a
sealing ring which ig arranged on the closgsure side of the
valve plate and is pressed onto the valve geat running round
the opening or via a sealing ring on the wvalve seat, against
which the closure sgide of the valve plate is pressed. The
sealing ring can be held in a groove and/or attached by

vulcanization.

Gate valves are alsc known in which the closing and sealing
process takes place via a single linear movement. Such a
valve isg, for example, the transfer valve from VAT
Vakuumventile AG in Haag, Switzeriand, which is known by the
product designation “MONOVAT seriesg 02 and 03 and designed as
2 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,



described there has, in its housing, a sealing surface which, 3 when
viewed in the direction of the axis of the valve passage, has sections
which are located one behind the other and become, via continuous
curves, flat sealing surface sections rupning laterally outward, the
imaginary generators of this sealing surface which is in one part but has a

whesluralisrsid ségticnisedig paralientorthetdigs afthe ValvepassagevTheassage,
naSealingsurface igimaghined.cThe glosurey memmber has, a.contagl.sukace.» ang

corresponding thereto for the circumferentially closed seal. In a more _
be ¢etsiled Hescrigtithl IS - calledRlive Thfe h£Sa gatdhdtisigpard gections

rugede passagemhich can.he clased ty-a dlpsirednemberdisplaceatle Br this
its plane. A sealing surface against which a circumferentially closed seal
Seatrdtged Uit AeFcld8tE etfbettestEth R ctosBH poSifiSn 8f satyrality of

se©losye member ispravided inthe-regionokthgate passads; Wessage. The
imaginary, straight generators of the sealing surface be%?ﬂ%parallel to the

Sekid o e 'gté PadSadie Thien eitcumfetentialy BidSed" IhRSFiecé Sedl contact

suhpssectons ek sifferentlengthseand/ershanes which-ig fia gdifereati 1v closed
lanes, _two main sectiaons of the circumferentially closed seal lyin
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gatkstanee aparirEhe:bve main sedicnseefttbe p3aal ate conriecied y laterallosed
sectiorls. The closur%mem er hlas a sggace corres ondigg to the shape 13
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suriosed seg.iTheclatérak$ectionsof thef eireumfiexéntiallyl cesed seallarerranged

on UiShaped n.each case, the limbs of these Y. shaped lateral sections lig, .
ina plané. Those sections of the sealing surface which are [ocated one
clbehing thendtker ilserpwiewe:ih the axiat directiomofdhe gate passagepassage,

en@ecome fiaL, sealing surface sections wnning laterally, quiward far.contact, ¢, e
being parallel to the axis of the gate passage. The
circumferentially c¢losed, one-pilece seal has sections of
different lengths and/or shapes which lie in different planes,
two main sectiocns of the circumferentially closed seal lying
in planes which are at right angles to the axis cf the gate
paggage and a distance apart. The two main sections of the
seal are connected by lateral sections. The <closure member
has a surface corresponding to the sghape o0f the sgealing
surface of the housing and carrying the circumferentially
closed sezal. The lateral sections of the circumferentially
clesed seal are U-shaped. In each case, the limbkg cof these U-
shaped lateral sections lie in a plane. Those sections of the
gsealing surface which are located one behind the other when
viewed in the axial directicen of the gate passage become flat
gsealing gurface sgsections running laterally outward for contact
with the main sections o©f the seal in that region in which
they have a common, straight generator paralliel to the axis.
These flat sealing surface gections lie in planes parallel to

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



with the main sections of the seal in that region in which they have a

common, straight generator parallel to the axis. These flat sealing surface

sections lie in planes parallel to one another and to the axis of the gate

passage. Since the 4 closure member comprises one part, it can be

exposed to high acceleration forces, so that this valve can also be used
cldsiutast npdlEnergenty closaresnSineathe cloSingand seal#greaadete high

ac&liecied by, means of a single linear movement ety fast closing apd ygeq for

opening of the valve are possible. A suitable drive for such a transfer .
fasghlvanrhi@inesivbaelosed aipiRans ofd iiftar Fevefeatisdesersedifaling

carlP 19241344, (Budidg Fuyherdio). Jhe drive described there hasvement, very

eccentrically mounted levers for linear displacement of the thrust rods on
Lagihich fielaBsar‘meRbiet iInfotintdif SiRce’faAdier VRITES Bi€ used,

inter alia, in the production of highly sensitive semiconductor elements,
the Earticle eneration caused in particular by the actuation of the valve

A A4 TRE FRNBer et fre@ipattiolBs in tHePPEvE Spade-ustBe Ret 3B 16 ©losed

oy asrR@ssible;  he particle genefatiemisprimasly cgensaguencerof frictionz41344
for example due to metal-metal contact, in particular between the valve

(BRigUrE andFiERAVE Pousing or tHE valve s&4&, andtieVaRetloshtere has

ecapdihe dhrust rogs et which e valveelosure ietasteaedanddbugnt of the
connected to the drive. A particular challen%e for avoidin%thehp rticle

ChEBRErBRASs Te EohnBctiol beteeh the thitet Fodsof TREVaRe: drive

and the valve closure, in particular the closure plate. On the one hand,
. the clgsure#late mu_sLt be connected so fir.mlx to th?L thrust rod or the
oW Ve I d.l12a

Si frtistrods that preca:‘lse g%ioaarn%ekilr1S Fhe v%lf\"l/e%ousmg 2nd @xa%?%re%g%%HCtion
of of thexgtlasuresdateianitosthesahie-seatarequossiblewdhast unwanrtedparticle
gegg¥%@¥é§ngg§%ed in particular by the actuation of the wvalve
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 wvalve closure and the valve
housing or the wvalve seat, and the wvalve c¢losure and the
thrust rods on which the wvalve closure is fastened and thus

connected to the drive.

A particular challenge for avoiding the particle generation is
the connection between the thrust rods of the valve drive and

the valve closure, in particular the closure plate.

On the one hand, the closure plate must be connected so firmly
to the thrust rod or the thrust rods that precise guidance in
the wvalve housing and exact pressing of the cleosure plate onto
the valve seat are possible without unwanted material contacts
in association with a high lcad capacity of the closure plate
in the closed gtate o©f the valve. An unwanted relative

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



in association with a high load capacity of the closure plate in the closed

state of the valve. An unwanted relative movement of the closure plate on

the thrust rods can, owing to 5 the material friction caused thereby, lead

to production of particles due to friction.which could contaminate the high-

purity atmosphere in the valve space. Play-free, firm contact between
thehrostred snl cfosied phite isakeeford genekily shriad féioin fivogdortion of

pa Al Ihgaimis.as parallel aliggment as possible of e, dlogure sudacg.af 1 gy, -

the closure plate with the valve seat when pressing on the closure plate
PUFGHerfiifingRifermisealing cYRtHEE afdFciavoiding Yexcessive edr -gantact

e PREigylaE o the-sealing glement Jpstead of afium. play-ree 2pd.aligngd e ra11y
connection between thrust rod and closure plate, a connection which’is
SCHIoVAbIE I a Afite8R8ng@Ts-Mewise possiblé 88 thatthe dlfsurs plaerallel

a1 dligRsitselfawhenressad on, However, thisself- alignment always fRSUlS ceure
in a relative movement between thrust rod and closure plate during

P pkSssifg- WithftRe Féstitth &S _ontRfMTatRg $AFides Qe ofictorPgiere plate
foBrogiced: Onithe other: e forgmaintenanceand/erreplagementythesvoiding

closure plate must be capable of being removed from the thrust rod and

SXGEATET aghiifds faf as‘possBie withtufrajor tdismahtling EHorP I hes Lement .

Iniheretore-fecessary provisien ofra-«conaeetiop whieheis detacheble withas tween
major dismantling effort does however give rise to a conflict of aims with

thﬁ‘ﬂéé Yedired AVt AR o partté Gneratisit Sitice frictondt 1hbterig) movearle

incentactmhddhe peadictians of jpatticles cambe savoidedsonlyewih the closure

lc%résidae{ablgseffcirésdg i?g thg@dismarnélisnbge f the closulrieq%:ate from {g_he 1f-
P fhrtst fodsand mounting of $5id ciostis plate thereon: The ‘dangeréfan =€

alipwaated rElatires movenient between tiescldsurenplatenandcthedhmstn thrust
rogxgﬁ%oklosure plate during pressing, with the result that

contaminating particles due to friction are produced.

On the other hand, for maintenance and/or replacement, the
closure plate must be capable of being removed from the thrust
rod and mounted again as far as possible without wmajor
digmantling effort. The therefore necessary provision of a
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 fricticnal
material contact and the precduction 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 o¢f an unwanted relative
movement between the closure plate and the thrust rods is of
courge greater in the cagse of a detachable connectiion than in
the case of a non-detachable, in particular interlocking,

connection.



course greater in the case of a detachable connection than in the case of

a non-detachable, in particular interlocking, connection. 6 The prior art

discloses providing one or two open semicircular recesses for two thrust

rods on the back of the closure plate -apd mounting the thrust rods by

means of in each case a screw which is led through in each case one
Therapisyerseioredn #d WRRSt PPHAG ERGagEs a threhtied Pore fetfietrihr cular

redB@ Lecess,, The connection whichds axial with respect to thethrisbieG-dS piate

both frictional due to the force which is applied via the screw and acts

angensentidRarFREthelddsire BRE DevasRiife tHrudtto83Ma tRe FécedsScrer
wn g interleeking wiaa: ghoujderzlike sten dr therbrustseghwhigh step:actsin the
only in the closing direction. This step supports the thrust rod at the

thiipper Edge 6f1Re SRARGRRIIG rédBtaiifithg MR5ding oFRE “closuré Platg ©c=ss -

Thdy meansefithg linearmovementand pressing ek dhe glosureqiate st rod
the valve seat. Such a fastening is used, for example, in the case of the

is yBRSRr VAV FromVATVEKUTMVENle TG GF HYkG CowitserBRA titen e the

sckaewr hy the-product-designation ZMONQYA T seriesi0and 03'1and between
designed as a rectangular insert valve. In order to_permit exact aIi%nrgﬁgt lder-

Ehet HEBB5ureNafd With e VEIVE SSodt the Seréws Areiifally ot
1ikightenedaften moustingtofutiie closdre platecso thatarelative mowémentn the

between the thrust rods gnd the closure plate is still_ possible b
Cl%%ﬁ:%m?rﬁ fie friction dl?rsillnlgsclgéﬁgo }%%p\?aﬁ\slcé eeva%lbl\}éﬂllsg ttherl{Od at the

uppcksedd@ecanse thiefasteningbetween thee thrast rdds-and thelclesuorg of the
late is still not completel fixefﬁ, the valve plate aligns itself tly with_. .
clﬁfurﬁvgﬂg%? eagého the %1néﬁ§w%éi§%eﬁ% gﬁg: %%gglng of

evalve “Seat. Moreover, the thrist rods ini y a frictional
theonnection:alpig tle bmdéar adjgstrrehy patembve

Such a fastening ig used, for example, in the case of the
transfer valve from VAT Vakuumventile AG in Haag, Switzerland,
which is known by the product designation “MONOVAT series 02
and 037 and designed as a rectangular insert valve. In order
to permit exact alignment of the closure plate with the valve
seat, the screws are initially not tightened after mounting of
the closure plate, g0 that a relative movement between the
thrust zrods and the c¢losure plate 1s egtill possible by
overcoming the friction during cleosing of the wvalve. The
valve 1g then closed. Because the fastening between the
thrust rods and the closure plate is still not completely
fixed, the valve plate aligns itself 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 plate until the shoulder-like step
comes to rest firmly on the upper edge of the semicircular
recegss 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 reds is no longer



relative to the closure 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 is no

longer 7 possible. The two shoulder-like steps of the two thrust rods rest
podiprmbien thelhpperedgebot e semidieur ravessés vl dredixetithigre rods
re%é/ frictiona) contact as adﬁ(jg%'@%&%@@@% OfthEe SCIEWS. SINEA 3 1AIGE cesses

orce acts on the connections betwéen the thrust rods and the closure
anglaterenlyt ixtié lindareosing dirsétvrana thisdamifefofce ds aBsofregult of

¢ 1 dnap intedocking.manner vig the sheulder:likg steps, dhergate N crs on the

Substantial displacements between the thrust rods and the closure plate
Coer Hgheninyoithenstleivst B8 ivdt prodactincof tatefidPparieled dies only

1n tofiction is, kept relatively, low during norpal gperationof thevaUunoree  is
valve. The particles produced on the thrust rods as a result of the .
abamghsent pror B tightehfiy' Gfthé REre e BRE Fenibvad By 'fMeahsgflder - 1ike

st&jeaningQwing ig-the fixing:efithe s¢lesure plate:on theHuustyodsetweer: the
scarcely any further Earticles are produced until the screws are loosened

thgdain, Adadiitagetst theiaRwEcoRnédtion befiden tHERIGSUIE DlalF  the

scabddhe thayst roghis ayelatively great tisne reguisement agseciatedawith due  to
the loosening and tightening of _the screws during the dismantling of the

Er tfostiffplate FORT thE HbST TS ardmBHmtNF of SHBToSTRE pté B ©F the

vasaighthrgstreds. Witboykinsedionof the-serews, the clesurehplateciseis as a
held on the thrust rod. In the case of two thrusthrods,, the cl(%sutr%glate

TERRISE trefoPE bE MRy hefd il 56th ‘stRWS Ravé b8en nsertdd™=e 21

reifie&ie thteadsathe opposite apphies for dismantling: TheswoEstageg of the
c13%@§gm%$§éte on the thrust rods, scarcely any further

particles are produced until the screws are loosened again.

A disadvantage of the known connection between the closure
plate and the thrust rod is a relatively great time
requirement associated with the loosening and tightening of
the screws during the dismantling of the closure plate from
the thrust rods and mounting of said closure plate on said
thrust rods. Wwithout insertion of the gcrews, the closure
plate 1is not held on the thrust rod. In the case of twe
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 sgscrews, described above, for exact alignment of the
closure plate 1s a problem which could not be adeguately
solved by the connections known to date. A connecting element
which is fagter 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 simple as

poseible, and before the first closing of the valve would be



the screws, described above, for exact alignment of the  closure plate is a

problem which could not be adequately solved by the connections known

to date. A connecting element which is faster and more convenient to

operate and by means of which the clgsure plate is aligned relatively

exactly with the thrust rod after mounting, which should be as simple as
degossible aitl lpeférsthefirkeclabing dfeh@vavenroud bers deskabletifon and

thd rg%rot&ﬁ?c%]ﬁ Qp r%@@& maferial frction;and the praductien, of H@:fﬁiﬁl@_ns_ng of

immediately after the mounting of the closure plate on the thrust rods. It is
theherefsrersn sbjeErofthetinferitiohiteHréwde a closure plate of a vacuum

valve which can be mounted on the at least one thrust rod of the valve

drive as exactly as possible and with self-alignment and can be removed

Tt agdin ilfoiR Aedj6r effort WRAT A sHott tifeS thé BXRIEH@of free Provide a

o1 daqtedal, particlesswithindhe yalve-space, caused-during:theeperationpfrne ac
the vacuum valve, beiné? rl;gé)t low. This object is achieved by realizing the
LeaRtinPiTeaftifes bf %RE irdedenBieiPddS FesturRs \ifiah fnhes possible

andlevelop the1ipventeomin-alieraative-anhagdvantageotisavays are €esaibed major
in the dependent patent claims. The vacuum valve to which the invention

eLigtes SoRESTort gai it séaffy of Efow P thetowpathBsifg material

padpdersieodsintgeneralio mean-a closable, opening:patthheiweerHwooperation
regions - in particular between a process chamber for semiconductor

oF PR EGHY

f Bnd 2thEr a Tirthst protsss iamber or the exterior. The

flow path is, for example, a connecting passage between two process

chambers connected to one_ another, the process chambers being
T il o1 bl GUEHER By mEAnd BF 16 VRELLTY SANE 1o FAMTEARG-">® OF
théheisefricenducior partsirem onEguocessschaimben tofthe rtextantkthehcr the
inég%@géggﬂggiggrnative or advantageous ways are described in

the dependent patent claims.

The wvacuum valve to which the invention relates serves for
gas-tight sealing of a flow path, the flow path being
understood in general to mean a closable opening path between
two regiongs - 1in particular between a process chamber for
semiconductor manufacture and either a further process chamber
or the exterior. The flow path is, for example, a connecting
-passage between two process chambers connected to one ancother,
the process chambers being capable of being opened by means of
the vacuum valve for transferring the semiconductor parts from
one process chamber to the next and then sealed gas-tight for
carrying out the respective manufacturing step. Because of
the field of use described, such valves are also referred to
ag vacuum transfer wvalves and, owing to their generally
rectangular opening cross-section, also as rectangular gates.
However, any desired other application of the vacuum valve
according to the invention for substantially gas-tight sealing

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



carrying out the respective manufacturing step. Because of the field of

use described, such valves are also referred to as vacuum transfer valves

and, owing to their generally rectangular opening cross-section, also as

rectangular gates. However, any desirgd other application of the vacuum

valve according to the invention for substantially gas-tight sealing of any
valdesiredfionipath is of soMselalse hsantaTievacuuneevalve chaprises flow

valve bousing,having an opening for the flow path. The-ppening is.far »
pat2}('ample, rect?a%gl%ar gn has a central axflésﬂwﬁich extends in the region 2e e
cengf1iae opEAIngYR RS middrnestherflow patheshioparafielthéret®sThisg in the

mi PEDINg s axig,is, for syampls, perpendicular ta.theatea defined Bythe opening
opening. The opening is surrounded by a valve seat surface which
ax gxterftls &rotndHaBpEningSIPaadilicn \he veeutmaveeRas &t st by the

opdRedhrust redes preferaily, twostheyst reds, A-elosure plaigsisremeuably surcace

mounted on the at least one thrust rod. The at least one thrust rod is
whighsrtahiindariFadiustableriaaPave drive along its thrust rod axis
which runs substantially transversely to the opening axis, i.e. in an

ima%nary plane extending perpendicularly to the opening axis, in the

In pftRist iR ciddife PR Fhe &t rdtPaxidys in pariculdFpafalieriror °4

pr&elingan with-the centralaxisofdie preferablysiigight firustaodi Fhe-emovably
plane of the closure plate which is defined by the closure P ate is

mOWRERPabRF sUbtantially i altel ' fhe aPea'8&finEd By the opening. TRESE ©7e

rhvalve drive isfarmegs fer-exarapleybyla vakve driva Enownatsam the pricc valve

art. A suitable drive for a vacuum valve clpsable by means of a singl .
A fif&ar fiovathent 1§ degﬁﬁblg in rﬁa 6241344 (%%ﬁi%g] Fﬁt}b%sfutos)grl?ﬁ%antlauy

tr&@@‘edkb/@mescdbeméheﬁpétas@cemisalIyimeuntéd lexersifontineary plane
exggggﬁ%?%grpemdicularly to the opening axis, in the plane of
the closure plate. The thrust rod axisg is in particular
parallel to or collinear with the central axis of the
preferably straight thrust rod. The plane of the closure
plate which ig defined by the closure plate 1s 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. A suitable drive for a wvacuum valve
closakble by means of a single linear movement is described in
JP 6241344 (Buriida Fuuberuto). The wvalve drive described
there has eccentrically mounted levers for linear displacement
of the thrust rods. In the case of guch a drive and such a
closure plate, the closing force acts substantially axially on
the thrust rod, go that the cloging of the vacuum valve does
not lead to a force acting laterally on the thrust rod. Only
a pressure difference in the flow path produces a lateral
force, it being possible to avoid bending of the thrust rod by

supporting the closure plate on the valve housing.



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 on
the thrust rod. Only a pressure differepge in the flow path produces a
lateral force, it being possible to avoid bending of the thrust rod by
Al suppottingethe, cldsuge plaleren thelvalvelBouSmignes Alfermatiielyatheay that

o1 @ve ddyesisforped in such away.that clesing apd gpeninglake placeingcep,
two steps. In afirst step, the closure plate is moved linearly along the

thehekerotr axis Lever ahsoperiingisuogtantally paraRftothe Vahaisdatrpf axis
ovSegendsten fhe &!Péyﬁ%ﬁ@i%isl%regﬁ%w@ﬂtsw%% sidepatother .  1n

valve seat of the valve housing so that the opening is sealed gas-tight.

2 BRYRIRING GPthe dRBIGhIGTIHE <driver #fis FeSulRs 7% REndidéfablefordet Osure

o1 dcting laterally. on thefbrusteod, and itisdorthisreaspaibatihe gyusinat the
rod must have appropriately rigid dimensioning for avoiding excessjve

opgjeiding At Frocrfofne it Fod, | S=RTRE HdstTbd %gﬁa, gesign of the

ar £ylindricak gonnesting sectionds fermedahe soanetingesestionng laterally
preferably has, in the plane perpendicular to the thrust rod axis, a circular

on o dettibA whidhis Siibtarttialy condtarit atohgthatRfust ot axisfn “HEust

rodhenfegion nafkibe affective-connettingrsestion. Iheclesureiplate for avoiding
removably mounted on the at least one thrust rod has a closure side and

SX 5K SpptE A substantially parallel thereto, so that the closure side
and the back point in opposite directions. In one embodiment, the plane

of the clo ureiplat runs centrally and parallel between t lanes of the
: ol %1 o % %v . é% %%Il¥%% ¢ é end, a
Atolh ﬁreegfgle and 6 eqbagkl.sln adai |on,lth% closure p%te as & closure
cystHded cal connecting section is formed. The connecting
section preferably has, in the plane perpendicular to the
thrust rod axis, a clrcular 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 oppesite 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 rung centrally and parallel between the planes

of the closure side and of the back.

In addition, the «c¢losure 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 ite closure surface onto the valve
geat in such a way that a tight contact can be produced
between the closure surface and the valve seat surface around

the opening. By producing the sealing contact between the



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
clcsufaee arouiit theeopenings By plotiucingalie serlibgcontart bespeen of the

vallde 1&%9_'%1}@ shifage and thevalve seat syrfacehy.megns otthe svalve-1oseq

drive, the flow path and hence the opening are closed gas-tight, the o
gascidsiFl side iithe elosB¥e plateipdintiRg towerd thePeRhgRhdthe Back ting

cod8¢R9 %@VJ&HR%OQ%@”%Q%B%@@&Q&% design afthe valve $88kning.
and the valve type, the closure surface can point either to the side into

Dergiéh Nfie MrusRRdS&sHs S hoirtdr FtheelcRfé sRIRATRESdeSdiy 6f CYyPe.

théhecﬁ@él&r@esuéf@?%&%QiS@ﬁe%&H@r%geﬁérbei@N-@@egﬁ&@ onthe which
number of thrust rods, at least one concave, semicircular first rod recess

thes fefieaon%AE c%bfe [akS drfiefbn fe diGsurd'Side br oiifie BabRof T0¢
aedheglosyre plate. Jhatside oktherclesure plate Dacwkiehdheifiisttede detail
recess is formed is referred to as the fastening side below. The first rod
be}8uess 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 inﬁﬁgticular agemicircu r chgnnel
- =]

DeRfiafe 1%, the Shaps OFaSen yfittirtar sRalh, T which 18 onRegiing =~
semeetionfittiag imotbe chadnetshape, inpaftettardcylindrical cohnecting plate,

. section, can he arrajfgggl. In part gular two thrugh[%od%?réﬁj( twgffirs[tI rod
p

el e} - C re ide “or on E he” closure
Focdssé ! which afe arrangedgparalle?ln the plane of the closure plate,

plateprovitedt side of the closure plate on which the first rod
recegs 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 i1s possible tec couple the
connecting section to the first rod recess. The first zrod
recess has in particular a semicircular chamnnel shape, 1.e.
the shape of a semi cylindrical shell, in which the connecting
gsection fitting dinte the channel ghape, in particular

cylindrical connecting section, can ke 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 pilece and a
mechanical fixing element, for example at least one screw.

The clamping piece has a concave, semicircular second rod



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 12 recess corresponding to the
reqoRhectingrseationd The sécondhfod epesslikendsesistihParticuldhg second

rod e@gé%garlcﬂggwglsé h%% i €nd 5@% etﬁ §§mg.cy§ Qﬁlﬂgﬁllz_s@ﬁ HoBY channel

means of the mechanical fixing element, the clamping piece is adjustably
shapsuntedeon thesfasienimf side ¥ e ElosbFpigtd in 806H a way that the
semicircular first rod recess and the opposite semicircular second rod
recess define a cylindrical recess region which is adjustable in width.
BY &R 2he Elosife BREIS Mgimte Lo RS U168 “the ) findiiarping piece

is cQrneclingisectionig-delachably held i this belding reqiga. the Wrdst closure
rod can be introduced with its connecting section into the holding_region

Plafk the Biré&tidh 6f teXhitRRrod-45d Tlirbe-Fethovdd agdin in fig T=cess and

£ hOPPesite-direction Japtherwordsy the sepieiecular diest racresess ofdbg€ine =
closure plate and the semicircular second rod recess of the clampin

CY hidtE arePdppUsite The i other. ’1"H€r§,b[hé?o&qéggéé%%]f8rrﬁ§uﬁ’§t§%ﬁally When
+hdWe TaRrerer lass eompleieseraigirewlat Bhellsefibe cylyadricahbolding ndrical
region. The width adjustability is achie};/ed %rtue of the fa tttE%t,the

: ] by_v ‘
CORPHING PiSE and Reride (e €ecort t8d ?e%e s Hie 568 tabie Térafive =9+
Th40 therfasteningsside af the closure-plate andvhencel te theditatrmodinegessction
. _in a substantially perpendicular_direction. to the fastening side and to the
ln*b?an@%eofi}éi éLI\‘égureep%ﬁ%][.lﬂlqréi d\%’tgnccz%“ JBGeEFV\?ele%ﬂthce)gir%?lr%dgrgggg’sEarl{& d and
cathersecantbrodiresess is therefore vaniatslé treadlireetion.on .

In other words, the semicircular first rod recess oL the
closure plate and the semicircular second rod recess of the
clamping plece are opposite one ancther. Thus, the rod
recesses form substantially two more or lesg complete
semicircular shells of the cylindrical holding region. The
width adjustability is achieved by virtue of the fact that the
clamping piece and hence the second rod recess are adjustable
relative to the Ffastening side of the closure plate and hence
to the first rod recesg 1in a substantially perpendicular
direction to the fastening side and to the planes of the
closure plate. The distance between the first rod recess and
the second rod recess is therefove variable in a direction
perpendicular to the planes of the closure plate by means of
the mechanical fixing element. Since the shape of the holding
region 1is 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 1s not exactly
cylindrical or is cylindrical only at a certain distance and

in particular is interrupted by a joint between the clamping



perpendicular to 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

clamping piece and the spacing of the{gd recesses, the shape of the

holding region is not exactly cylindrical or is cylindrical only at a certain
pieistanga@ndtia parlicgtar s interdpsted bylaijomibetweehithe clippingcf the

se&% Eﬁﬁﬁﬁﬁgt@%go%ggé%§85UMﬂﬁﬁedﬁ@éﬁﬁp%Q&Hmt§ﬁ¥m%%H¥%ircu1ar

rod recesses may differ from the semicircular shape, i.e. the shape of a
shapmi cylifdricehshellape shpe ofafieé fifsf Fod decesslanthsiiihe seGdnd share

ot rogecess is; therefgre gepgrally tobe undersigod ag meaning hat ecess  is

holding region defined is suitable for holding the cylindrical connecting
thegefier of tiEetrustrdl arkPis Efpapte s HiRRgOTaicPSectitARtRE thitset the

noled axisrelative tgdhs gloguke; plate byyedueing the spacingOfthe-wa narical
rod recesses. Of course, it is possible for the semicircular shape, i.e. the

COQBRT EYMTIRAF ESABUPST theFod Péctsses A RN thterfuteB By Geps. fixing

sa JROOVES ©f beads, betin the-disectippaofdhe thrustired axis ad the closure
transverse thereto. A cavity which extends transversely to the thrust rod

P13k -, ik HanBpelpdnditHRr id the Whrustidd BXS - and ir WiFGFas:  ©F

cotesilient pin extends deansverselyto thesthrushradh Bxisi=he. fhaplanei .e. the
erpendicular to the thrust rod axis - and tangentially to the cylindrical

p . )
SERYIdinGHregisir s $ormed” AT HE first 184 receSs or thesecdiit fod fetess, *© ¢
inthe-regitiedt pig projeeting withhtis taterat siréacksintactheh cylindtbal direction

' fho(%n%re ion. In other words, etgzjn forms a set%ant of the substantially
oL ¢irdfla < section Ot tie Ho ding Er%ﬁ‘c’)_%f: ﬁgefera%ﬁ/ﬁ?%%th ends of the
pin are fixed in the cavity, the

A cavity which extends transversely to the thrust rod axis -
i.e. in a plane perpendicular tec the thrust rod axis - and in
which a resilient 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 regicon is formed
in the first rod recess or the second rod recess, the
resilient pin projecting with 1its lateral surface into the
cylindrical holding region. In other words, the pin forms a
secant of the sgubstantially circular cross-section of the

holding region.

Preferably, both ends of the pin are fixed in the cavity, the
middle unfixed region of the pin extending between the twe
ends, partly in the cavity and partly in the cylindrical
helding region. Since the middie 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 acte 1in the radial direction of the
cylindrical holding regiomn, outward on the lateral surface of

the pin, in the middle region thereof. This bkending produces



middle unfixed region of the pin extending between 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 dimgnsion and bends between its ends

on exertion of a force which acts in the radial direction of the cylindrical
théholgiFrregivht vutd@rdtdieth®idteral sifigce 9t AREPHEAn AeTmiddy bhave a

v 1egi9p thereof. Jthis bendingiproduces 14 the.elasticityof the pis Jhe  or  an
elongated pin may have a cylindrical shape with a circular cross-section,
el bikipl ERipticak PECRRGHER TsquaTEUBEIFgonBFar/GtRBRErosst seetibf ' Theross -

sedateral surfape.of the genaraleylinderforns thelatesalsuiface of heqip. forms
Alternatively, it is possible for only one end of the pin to be fixed in the

thealfy 8ha theBther 16 befrddly nibveable, with the result that the
elasticity of the pin increases. The connecting section of the thrust rod has
a joint transversely to the thrust rod axis and corresc?ondin to the pin. |
ALg%eBint Extends BithérarBiRd e fotdl onicting BECiT ot e thARL PR £
be roth eleanly partyaroundithe candecting sectien octis fametilaterallyribveable,
the form of a notch,. Preferably, the joint ,exten((jﬁs %r%a plane to which the
c

WL HtuSE Fod BRI a-rBmalie. S piane peleriticiidriothe thitfst To8=°

axis. The joint extends in such a way that - in the mounted state of the
closure %Iate on the thrust rod, in v¥hlcr11:lt1he c nectlgtg sec%!on k|ls:_i|nserted .

: . . int
Th"ﬁwto e 8I%Fnlgn%g|osnep tthlegﬁn is” clampéed with 1t& Tateral Surfacsin the o+
trioiptayr-aneans obthehelaniping piecednd thesfixingielement. sEusl thgrpinho  the
P irf{)feST@%thigitr{‘g d %l}%)g grgB% th%J:.LS tt:rrl%qr aX%lsrcIDfJ%S JO]LH%erungo%rg!X pac‘{g%nec ting

around the tonnecting section, the joint is forme
section of the thrust rod or only partly around the connecting
section or ig formed laterally in the form of & notch.
Preferably, the joint extends on a plane to which the thrust
rod axis 1g 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 clogure plate on the thrust rod, in which the connecting
section is inserted into the holding region -~ the pin is
clamped with its lateral surface in the doint 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 -joint has in particular a substantially V-shaped crogs-
section tapering inward into the joint, a semicircular cross-

gection or ancther cross-gection.

Because the pin proiects tangentially into the holding region,

an elastic constriction is created in the holding region. For



on that side of the connecting section which faces the pin. The joint has in
particular a substantially V-shaped cross- section tapering inward into the
joint, a semicircular cross- section or another cross-section. Because the
pin projects tangentially into the holdingregion, an elastic constriction is
created in the holding region. For 15 mounting the closure plate, the width

mowf therpolding regioayie. theagpacingef thal didrecésseseisiapjubtag inregion,

1. such g way.mhat e eon ﬁ@”%ﬁ%?“%&é@Q&é?s%k?da'{%?d@‘éeﬁo,'qiﬁg such a

region with“a certain radial play, i.e. with clearance play. On mounting the
waglosiretplatén tHezRdetst bfie HFOSE@ afdheree ol ideRlRFthe nte the

hofaﬂ_ﬂ%ctmga%ﬁ&i%ﬂe@ ihe-holding region; the pinforming.the,copgtrictian -ance
is first elastically deformed in that the pin bends and is forced into the
pladvity. Ohte fa18los0ER pldte has BESH Borfdiefely MBuntbg sthattast one

+h£QBRecting sectom basbesh comnletelyninsered intg the. holding:egionn into
the pin and the joint are at the same height so that the bent pin partly

theelagds! Etfergs 1fem thétabilyarid s chssely ' tReJGIRE By means 6f f17st
e13kis clamping of the-pinyin the joint: thetlosire plate és fixed axially rthed into

direction of the thrust rod axis, partly in an interlockin%%lnanner, and is

EhfelFaXialy so that i Spaltittilarih B7e*E4se BF-thriist /58 pdififily completely

mogewawargh skpping efibe elosure-plate-dowewardis aveidedsdthout@moletely
adjustment of the width of the holding region being required. Thus, the

, , h
InRRSHRE pite T ARSadypaHy FixEF Wiffdut mscHanitat adjusttiertofthe®® 2
théixisgedementghirthisfixedstate na ptecise alignmeat-of the closuxe platemerges

with the thrust rod can now be effected by closing the valve .and pressing
Eram dibSuré %Yajté%nﬁ)nt%e\%%k/se s%]a%?%s?§ réLE‘ult%, the closite 'surfaécye means of

thakgnsitselfiexacthfwithhthepin in the joint, the closure plate is
fixed axially in the direction of the thrust rod axis, partly
in an interlocking manner, and is held axially so that, in
particular in the case of thrust rods pointing downward,
slipping of the closure plate downward is avoided without an
adjustment of the width of the holding regicon being reguired.
Thus, the closure plate i1ig already partly fixed without

mechanical adjustment of the fiwxing element.

In this fixed state, a precise alignment of the closure plate
with the thrust rod can now be effected by cloging the valve
and pressing the closure plate onto the wvalve seat. As a
result, the closure surface aligns itself exactly with the
valve seat surface, and the closure plate assumes the desired
position on the at least cone thrust rod. In this highly
precisely aligned state, the c¢lamping pilece c¢an now be
adjusted by means of the fixing element and the opening width
cf the holding region can be reduced so that the two opposite
rod recegses clamp the connecting section of the thrust rod,
which connecting gection is located in between, and £ix it by

a frictional connection. As a result, the bent pin is further



valve seat 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 regiop.can be reduced so that the two
opposite rod recesses clamp the connecting section of the thrust rod,
de fghivle Gormedtinig sectiontis fbcateein bewreeA L and fix ity t@fricliodalt . with

£n£ORASEHAN. A5 aresult, the bent pin s fluther 16 defarmed.andis o e on the

clamped even more firmly in the joint, with the result that the axial fixing
thigisite eloSuicsplarcar@sEdhrust 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

BegaieR6ckingtand htionsl, fRsBard ead) mBtntifGotthe Addureifatediyr the

chihg at leaat ongsthrustred andsremevalofisaig clostire plate fomssaid red only
thrust rod are possible. Furthermore, the particle generation is kept low

Eolwing'® the dvdidanéd bt fiitiple adjustiient oftheFiking etemBht, theS POt

intkelimisrinaxial interlocking:fodng anditheadditignakfinal intekloeking of the
axial fixingaThe vacuum valve according to the invention and the closure

<1 OE ey 16 he Ferftion w8 HescHed THRibTE et Fatow GHelAt ©F

sa by wayiofexample, \with reference te specifie hwarking examples-showdssible.
schematically in the drawin%s. Specificall)é,, Fig. 1 srxgws anlJ[oinque,viewt h
FUBEARHERGM vaviEh&ing A° thsdré Hiate hTHe tbsédpositich andas =© =he
avyalyendeves Figm2 showsea faaniwiewefithe wyacutime valve from figldmanith, the
pré‘iggﬁgﬁ 'SEEthES ggfgéﬁfggnfixing and the additional final

interlocking axial fixing.

The vacuum 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 ghows an obligue view o©f a wvacuum valve having =z
closure plate in the c¢losed position and a valve
drive;

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

Fig. 3a shows a transverse section of the closure plate and
of the thrust rod in oblicque view;

Fig. 3b ghows a c¢ross-sectional view of the closure plate
and of the thrust rod;

Fig. 4 shows & detailed view of the clamping piece;

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



without a valve drive; Fig. 3a shows a transverse section of the closure
plate and of the thrust rod in oblique view; Fig. 3b shows a
cross-sectional view of the closure plate and of the thrust rod; Fig. 4
shows a detailed view of the clampingpjece; Fig. 5 shows a
cross-sectional view of the clamping piece; 17 Fig. 6a shows a plan view
Fiof the closaieoplate avitly Hzeiclamping pleceirtthecdlossd poditic: Figwebh the

shows a plan.yiey of the: closure-plate with the. clammping:pigce in the
open position; and Fig. 7 shows a plan view of an alternative embodiment

Fipf thie clostiepratewithleBlaipiiy pitte tBe ¢losddifoséntrigufesh the
1 to 6b shqw spbstantiall.a single exemplaty, ginhadiment of the

_invention in different views, states and degrees of detail, and these
Figigufes arethersforé désdbed linpaftfogethet 1Egare 7 SheweBRodiment of

alternative grabodiment o thevacuumgvalve ig a detailed vewpSiee€ in  the
common reference numerals are used in part for the figures and the
embodimeRts°8ffer PARRF3MY in details, reference numerals already

explained beforehand are in some cases not discussed again. Figures 1

and 2 show a vacuum valve 1 in the form of a rectangular gate for

Figagsiyht Sealing of @HoWWBaH iIIGStPREG DY heans ofthe AroW E, inRF™PL3TY

emibligue Miewand tha frontuiews sespeatively r Figiees 3ay 3bvand 6atantks  and
6b show the closur platglplll nd the components thereof, including the .

22 GHAES e (AT foe FOFtne VERE VANEEE Mo gL R E ik SSecr ibed

in These figues.arerdescrbed tegethenbelowa il he Vasunmalee dnffasda ment of

thd a'¥2t£‘81‘;ﬂ% ng 2,with an openjng 3,7or fhe figw path,f; The 0pening SNas. »ence
a rectangular Cross-

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.

Figuregs 1 and 2 show a vacuum valve 1 in the form of a
rectangular gate for gas-tight sealing of a £flow part
illustrated by means of the arrow F, in an obligue view and in
a front view, resgspectively. Figures 3a, 3b and 6a and 6b show
the closure plate 11 and the components therecof, including the
ends of the thrust rods 7 of the vacuum valve 1 from figures 1

and 2. Thege figures are described together below.

The vacuum valve 1 has a valve housing 2 with an copening 3 for
the £flow path F. The opening 3 has a rectangular cress-
section with rounded corners. Figure 1 shows the vacuum valve
1 in a closed position C, and it is for this reason that the
opening 3 is concealed and is not visible, whereas the opening
3 ig c¢learly evident in the cpened position O of the wvacuum
valve 1 in figure 2. The opening 2 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 theretc. This opening axis 5



section with rounded corners. Figure i shows the vacuum valve 1ina
closed position C, and it is for this reason that the opening 3 is concealed
and is not visible, whereas the opening 3 is clearly evident in the opened
position 0 of the vacuum valve 1 in figuge 2. The opening 3 has a central
opening axis 5 which extends in the region of the opening 3 in the middle

ex gtk flovw painf aridlgaraliel teerétes TRRPERFG M 53 89ekeRas by the

opdelpgndiculady (fbe imaginary. atea definedy the apeningTheat surrace

opening 3 is surrounded by a valve seat surface 4 which curves around |
4 teicPeniigry RithiR BpIiAlity of irRaghaR plahe¥ irBdgh whidhitealicy of
1 mEPERNG AX 1%&%%535:1996‘2@}9iC%'ﬁﬂMhTh%H@V%%%fac%ﬂi ROINIS passes

upwardin the direction of the valve drive 6. In addition, the vacuum valve

PeYPESIADASESE HEt closTiRE plafel Tie THREBlos i piate a1 habaidibsurgpward in

tnsugfage d3;which rcarresppntisdo dhe valve seat surface 4, points |
downward in the direction of the valve seat surface 4 and likewise curves

within a plurality of imaginary planes through which the opening axis 5

In P288es perpendictlarhe dihe vacuum valveddiasswe trystseds Tovhiek plate
are linearly adjustable by means of the valve drive 6 along their thrust

11 rod aXRB WHiEF IE-SubStaRt&lly TrandiRse o the Spehing “aXis 3% otter which

cotasdpdhadhrust red@xes:8van paraiel onraplanedo whichnthe openingard in
is.5 is a normal._As shown jn figures 3a and 3D, the thri_lﬁt ro

axis, ' S 7 have,
they %F‘i&?%&poéﬁti?g thrliSt r‘éaie"ﬁ% F FEyIiRtAca Connedtifg §£§‘|eo“ﬁlf& AHEVES
wi tlosure platelli-whichydefirfes anplanend2of theclesuregiateigh which the
o r%ToanI j“ngo%nteg‘::‘pnetge two tggj&t&rj%qs 1]1 This imaginary plane 12 of

P Cidstite plate KFiRdicstdd” by Means of a ré’c‘tangle in figure 1. The

closure plate 11 has a closure side 26 and a back 15 substantially parallel
Thgn%acuum valve 1 hag two thrust rods 7 which are linearly
adjustable by means of the valve drive ¢ along their thrust
rod axis 8 which ig 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 is a normal.

Ag shown in figures 32a 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 is removably mounted on the two thrust rods
7. Thig imaginary plane 12 of the closure plate ig indicated
by means of a rectangle in figure 1. The closure plate 11 has
a clesure side 26 and a back 1% substantially parallel and
opposite thereto. In addition, it has a cleosure surface 13
corresponding to the wvalve seat surface 4 and intended for
gas-tight sealing of the flow path F by producing a sealing
contact of the clogure surface 13 with the valve seat surface
4. This contact is produced by means of the valve drive 6 in
" that the closure plate 11 is moved linearly along the thrust

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



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 surface 13 with the

valve seat surface 4. This contact is prgduced by means of the valve

drive 6 in that the closure plate 11 is moved linearly along the thrust rod
presdse ant the ElsuressurfaceaBrofsaiiclddifre prate s I Yyréssecfontdnd 1s
shdg valye segh4 of the valvehousing.2.andiig.showndp Hgwe di dbgre plate

closure side 26 of the closure plate 11 points toward the opening 3, the
11 paeka5Fadinyasdhy Hm IREBPeing 3. The Vvarerdrive 6id%siieditizy from
£hSUSR&Way, that the thrust rod 7 is linearly adjustable by means of the

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 normals to
Thdhe atdeasipastly eurved valvaseal surfaced angie thengloswpesufatest rod

13 are substantially parallel to the plane 13 of the closure plate, The
7 Estrefate 11 ROHS TiRBafy isphablety mBind B the valve'dive 21079
thé alangthe lingaraadiystmentpaihof (ke twetrustired=/cavhiclkaterounds the

parallel to the thrust rod axis 8, between an opened position 0 freeing the
0P Siunihg 3 dffd & pEHTH € AihieH SARFopERETS closel “gdiadif dhd ° £0°
at Saishelosuedise iscnoved lineadeoverthesopening 3«andkience pressed osure

with the closure surface 13 substantially in_the closing directign of th
SUKABSF adjusttiént pa B%ttﬁafv%(vepé%ra%%gr%cet .ﬁeegggrﬁ‘e%c% of the

claeunals toihesurface areto bé understopd asemeaningibe thus linearly
. perpendiculars to the contact area of the valve seat surface 4 and on the
he™ 1
R R EoeS, WHRaR Bontict a He & ot th Goeie P
adthesvacuumpahie bis inhthetohosathstase. ThisicOntavharea is fornmed;ddriel to

thgx%ﬂgﬁét rod axis 8, between an opened position O freeing

inear

the opening 3 and a position C in which said opening is closed
gas-tight and said closure disc 1s moved linearly over the
opening 3 and hence pressed with the c¢leosure surface 13
substantially in the «closing direction of the Ilinear

adjustment path onto the valve seat surface 4.

The geometric noxrmals to the surface are to be understood as
meaning the perpendiculars to the contact area o©f the valve
seat surface 4 and of the closure surface 3, which contact
area runs around the opening 3 when the vacuum valve 1 is in
the closed state. This contact area is formed, £for sxample,
by the contact surface of a sealing tape of the closure
surface 13 and <¢f the wvalve seat surface 4. Thig definition
is to be understood ag meaning in general that the valve seat
surface 4 and the closure surface 13 are Iformed in such a way
that, on closing the vacuum wvalve 1 aleng the linear closing
direction, the pressing, i.e. the direction of the pressures,
of the closure surface 13 onto the valve seat surface 4 is

substantially in a plane which is substantially parallel to



by the contact surface of a sealing tape of the closure surface 13 and of

the valve seat surface 4. This definition is to be understood as meaning in

general that the valve seat surface 4 and the closure surface 13 are

formed in such a way that, on closing the vacuum valve 1 along the linear

closing direction, the pressing, i.e. the direction of the pressures, of the
thelosuraisuriacect3 Gime tie valveseat strfacesbis thulistaitiadly infeptae in a

di%‘;’]é;ét . 5Supstanyially parallel to 20 H'Sﬁe 12 oLthe clgsre pIaIg 9 o1y or

ear forces in a direction parg el to the opening axis 5 are
sulgs it substrdigly avoidbée Thelinear agisuaemepdth iBaké is the

st SY AN ling between the,opened.and the QB%EchQSiH%Qead‘dF&ition 0 and

respectively, of the closure plate 11, preferably parallel to the thrust rod
C, aXBLFCHaciiut vaRe Hallthgd PaVE et 8lifadd 4 andiosing Lurfaggallel

ro 13iesigneddn t@g&n@m&g i .SUbﬁtaGQQUMlW%UQ”HQ@ﬂE?r artfofve ceat
example as a rectangular insert valve developed and sold under the

SUBFGHRt HedidPatiorP MOROWRTEa6lesiGr ARFGINFAVAT this manner is

suVakuymventile A,dhlaagsSyvitzetland, The design anckthe modedfic as a
%)geration of such a valve are described, for example, in US 4,809,950
re

BRENATd UB£ 881,737 (B elRel) kPl isYoFthiSrehsbi Ykt s product

dedesignds set discussedrindaere-detail akfhis pointFhestospreplateddrile AG
has two concave, semicircular first rod. recesses 14 corresponding to the

10 chAfgcting section RIS, figites Satard 6B which dP& fomied oRa=ation of
sutasteningrsite:on sthe claswenlated 1. Fae-fasteatngiside is fornmed by, 809, 950

(Gth,e bz§ck 15 'n%he case of the Wocéin example of figures 1 t?e6b and by

Citsrel it 261 thie EAse Of the WOTKIY éxamBle from Tigure'7, Trig® +easer
theaspectivelepnnecting section 1d-ofthedhnust rots:/ = detachablytfixed point.

in the two first rod recesses 14 by means of

The closure plate 11 has two concave, semicircular first rod
recesses 14 corresponding to the connecting section 10 (cf.
figures 6a and 6b), which are foxrmed on a fastening side on
the closure plate 11. The fastening gide iz formed by the
back 15 in the case of the working example of figures 1 to &b
and by closure side 26 in the case of the working example from

figure 7.

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

a clamping piece 17 and mechanical fixing element 19.

The clamping piece 17 hag a concave, semicircular second rod
recesg 18 corresponding to the connecting section 10, as shown
in figures 6a and 6hb. By means of the mechanical fixing
element 19, the clamping piece 17 is adjustably mounted on the
fastening side 15 of the closure piate 11 in such a way that
the semicircular first rod recess 14 and the opposite

semicircular second rod recegs 18 define a cylindrical holding



a clamping piece 17 and mechanical fixing element 19. 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
resieh a Ay that dhe Semichéilas fitdi+6d réBesy14hd Biedoppdsitehich the

oy SEMGircuUlar secand rod,recess 18 defing a cylingdrical holding 211%@9iay shown

20 which is adjustable in Wwidth and in which the cylindrical connecting

in sBéder 26 iS defiPably [Reld, £&8sIR5n GR figufesS3y aRd 3B arith64 angxtends
¢ rSb=PeGavity 2 1 whichextends: trapsvergelydo she thustrog-axi, 8 anddBi 1 i ent

which a resilient cylindrical pin 22 extends transversely to the thrust rod

oy BipABignitanientaly b RBEitdiaF HeRRR e gich S8cad B Shdms axis
s ngetaibindigvres 43nd s isdaemed inthe second rod seeess #8g9bn 20, as
alternatively in the first rod recess 14. The resilient pin 22 projects with its

alagterdPSiftace 23 SRtdthe cyindfidAHoding regoR 20: THepirt 95T€ fixet “B©

seMdthatstwo erdsinthecavily 23 anekthedniddie region ek the pie22;0é recess
which is not fixed, projects between the two ends _into the cylindrical

14 holditi régiit 26° e ROAnSGNY-SELTon 100 the ttist fod7 has Ao < 23

indé whieh is/ransiersea 1o thelthtust rackaxis B, corresponds toithepin22 fixed

. and extends in such a way that the pin 22 is_clamped with its lateral ,
Y1 Glrade®2F Hné ﬁﬁt 1361“‘Lbytl.r‘Lr¥éarclzs‘_”“"{ﬂE e c%émﬁirﬁ% p%%::% fﬁgé%ether egion of

chéhrpstrod, is#ixedralang the- thfustadd axisdjastshdvertindigurehiBa two ends

inacht: b'eTheljﬂ xl:;?c%ﬁteﬂdi Eound tge .cgrrlm%ting section 10 of the
Hrustrod 7 oA'a plane to Wwhich the thrust fod axis 8 is a normal.

However, it is alternatively possible for the joint 16 not to surround the
Thg”@gg%%@%&%¥l%%%%{B§)T§t%93the thrust rod 7 has a joint 16
which is trangverse to the thrust rod axis 8, corresponds to
the pin 22 and extends 1in such a way that the pin 22 is
clamped with its lateral surface 23 in the joint 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 =&
normal. However, it ig alternatively possible for the jeoint
16 not to surround the entire connecting section 10 but to be
formed on a gide of the connecting section 10 of the thrust
rod 7, which side pointsg toward the pin 22. The joint 16 has
a crosgs-section tapering in a substantially V-shaped manner
inward into the +joint 16, a sgemicircular cross-section or

another degired cross-section.

In the working examplie shown, the cavity 21 is formed in the
second rod recess 18, and the pin 22 1s arranged in the

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



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 joint 16, a semicircular
cross-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 22 earirgearia thenl clamping pisde 170AlterRafily, life calily Zhangclosure

plé’%"e pipl2,2 I?%gqeec@%g%in the 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

Tn PEERROdICUIarY to the plane 12.0fithe, closurerplate, T he) Llrmping Piecermed in

17 is inserted to the side of the first rod recess 14 with a section 28 into
eagh uRgeRuEES Vifichligaformeden fHefatterifg St o the Eldsafentially

pePiataddewhich wndercutis fogneddn such gaawaydhatdhe glaraping piece  The
17 is fixed in the direction pointing away from the closure plate 11 and

C 1 MBRISHIRIF 6 the'plarfe £'5Rthe<Hoshfe PR, Fhelscrely g first rod
redg@ggechin afirst hale 2dcwhigh isformad-en the fagteringsidedS ofitiern  is
closure plate 11 to the side of the first rod recess 14 and extends ,
EoLNBStantially perferidicdiadly fo-fie plang 12 ithé closirE pRtéafid 2t which
ungetresponding sererd halesRitin thevalampingmpiece:1¢, whishnextendse 17 is

. substantially perpendicularly to the pl 12 of t I late. A
£85I he (ROGRE S, 1B SEHbie 2, HE Secomt otz T ard the PLace 21

angegiionmthaf thelclampingtpiece 14rare arrandedcard formedda sytlrae. The
oo B e Lo Lo sampng pece L AIRELIE fognea o
ththef fiwustrods7. Figere Ba shibwsithe tigbtened stateoéthel te the side of
the firsc rod recess 14 and extends gubstantially
perpendicularly to the plane 12 of the closure plate and a
corresponding second hole 27 in the clamping piece 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 presges the clamping piece 17 in a lever-like manner with
the second rod recess 18 onto the connecting section 1C 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 6b shows a state in which
the thrust rods 7 can be pushed intc and pulled out of the
respective holding regicn 20, the pin 22 effecting preliminary

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

In the first working example according to figures 1 to 6b, the
first hole 24 in the closure plate is a threaded hole which
the screw 192 engages, and the screw 1$ is passed through the

geccond hold 27 with play.



screw 19, in which the thrust rods 7 are firmly fixed in the holding region
20, whereas figure 6b shows a state in which the thrust rods 7 can be
pushed into and pulled out of the respective holding region 20, the pin 22
effecting preliminary axial fixing of the,closure plate 11 on the thrust rods
7. In the first working example according to figures 1 to 6b, the first hole
24 in the closure plate is a threaded hole which the screw 19 engages,
n 20gdhescrews9.is passed tugugh the secongihold 22 withplay, 23 INgn the
the second working example according to figure 7, on the other hand, the

othgromiR6le Z7ih the eRiRpiRg pfecé 1718 a tifedticrfioie Pt 17 is 2

£ hSEERN49:8008068, iand thescrewdy is waéﬁegéla@ygaﬁ@e fiist holer24, 19 4is
with play. In both cases, the head of the respective screw 19 is present in

P2 fecasiy Eiedssibndririet on'tRe Badk 15761 the Bickire pldfe 13%blt c25es,

thdheclamping piege Liisarranged ondthebagk 15 in thedisslnworkingan easily
example and on the closure side 26 in the second working example, so

RCHRETNHE fiFRLASE ¥ hadELT AR int théSedohd CasBIHE TIddure Sigkt - Put

£h@6ds the-fastening side1 Thessecond-embodimentiherefore regjuiras bpe first
thread in the closure plate 11 since the thread is formed in_the, clamping
WOTledd9 7 SFAIEHS BavAitagEBus Tapectaliy Tifife cBsE8of & Tlodtire BE\ e Second
wodiimanufasinsed frosraluminumnAliheughia-vacurmgs yalved which iS5 and in
hclosable by means of singi:e linear mO\éemegé is ,iIIusggted%nt e . P
Rk BXanTiEs shown, tha Tivention afso fheludas vacuumm valves e =+ 9¢
Thavhick thend/aleeduive s the valverseat serfacegand the closurersarfacen the

13 are farmed in sych a way that th ening 3 can be closed by movin .
Clﬁ}seuclzl%s@g%igte ?’i st gt%%tigl yealc%ngggt%%gth%usst %oOdr g)?légS 3E)r\l/e)rét%]ee cgampmg

piepening 3 andlpiessing theclosurgeplate ldapitir theldlpsure stifacectde of a
clgggygeﬁfg%%sﬁﬁtmanufactured from aluminum.

Although a wvacuum valve 1 which is closable by means of a
gsingle linear movement is illustrated in the working examples
shown, the invention also includeg vacuum valves 1n which ths
valve drive 6, the wvalve geat gsurface 4 and the closure
surface 13 are formed in such a way that the opening 3 can be
closed by moving the closure plate 11 substantially along the
thrust rod axis 8 over the opening 3 and pressing the closure
plate 11 with the closure surface 13 onto the valve seat
surface 4 in the perpendicular direction to the plane 12 cf

the closure plate.



surface 4 in the perpendicular direction to the plane 12 of the closure
plate. 24 List of reference numerals 1 Vacuum valve 2 Valve housing 3
Opening 4 Valve seat surface 5 Opening axis 6 Valve drive 7 Thrust rod
8 Thrust rod axis 9 Thrust rod end 10,Gonnecting section (cylindrical) (of
the thrust rod 7) 11 Closure date 12 Plane of the closure plate 13
Closure surface 14 First rod recess (on closure plate 11) 15 Back (=
1.1 dastgpingside).16.Joipt 1 £ .Clamping piece 18 Second rod recess (on
“ttampmgpiece I7) 19 FIXING €lement (mechanical) = screw 20 Holding
regjidA(adjustable in width, cylindrical) 21 Cavity 22 Pin (resilient) 23
Lateral surface. (of the pin 22) 24 First hole (in the closure plate) 25
Undercut 26 Closure side (= fastening side) 27 Second hole (in the
clathping Blece 17) 28 Section (of the clamping piece 17 in undercut 25)

4 Valve seat surface

] =

(%)

82}

Opening axis
Valve drive

Thrust rod

o =3

Thrust rod axis

9 Thrust rod end

10 Connecting section (cylindrical) (of the thrust rod 7)
117 Closure plate

12 Plane of the closure plate

13 Closure surface

14 First rod recegs (on closure plate 11)

15 Back (= fastening side)

le Joint

17 Clamping pilece

18 Second rod recess {(on clamping piesce 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 cleosure plate)

25 Undercut

246 Closure gide (= fastening side)

27 Second hole (in tThe clamping pilece 17)

28 Section (of the clamping piece 17 in undercut 25)

E Flow path
O Opened peosition

C Closed position



F Flow path 0 Opened position C Closed position 25 Patent claims 1. A
vacuum valve (") for gas-tight sealing of a flow path (F), comprising a
valve housing (2) having an opening (3) for the flow path (F) and a valve
seat surface (4) surrounding the opening (3), the opening (3) having an
opening axis (5) along the flow path (.F), a valve drive (6), at least one
Patlenist eddimswhich is linearly displaceable by means of the valve drive
(6) along its thrust rod axis (8), which is substantially transverse to the
opening axis (5), and which has a cylindrical connecting section (10) on
1. thé thrustrod ek (99, aclostireplates(dl) whichds aeémovabhyf mourtédw path
on (tllgasa, ag%gggg%r_ust rod (7) ano_l which defines a plane (12) of th_e
closure plate, comprising a closure side (26) and a back (15) substantially
paraltel and oppositesthreretd Za closurergurtace ¢b@correspdndingito the: f£low

valve seat surf cef(14 and jntended_for gas-tight sealing, of the _flow path
(F) bg%%dugﬁo)an o g) sealing égﬁtagtegfgth(se% osure su%zfces(ﬁfv?/l ﬁ%?eng the
valvecseatsugface | (4) byeneans dfithe Valveldriver(g), #he closurensidexis (5)

(26) gfltgggcl%%e plate (%g[)cgoi@ygg toward the opening (3) and the back
(15) facing away from the opening (3), at least one concave, semicircular
first redwretess drive (6),

¢« at least one thrust rod (7)),

= which 1s linearly displaceable by means of the valve
drive (&) along its thrust rod axis (8), which 1is
substantially transverse to the opening axis (5), and

° which has a cylindrical connecting section (10) on the
thrust rod end (9),

¢ 2 closure plate (11) which is removably mounted on the

at least one thrust rod (7) and which defines a plane

(12) of the closure plate, comprising

° a closure side (26) and a back {15} substantially
parallel and oppcsite thereto,

= a clcsure surface (13} corresponding to the valve seat
surface (4) and intended for gas-tight sealing of the
fiow path (F) by production of a sealing contact of
The closure surface (13) with the wvalve seat surface
(4} by means of the valve drive (6}, the closure side
{26) of the closure plate (11} pointing toward the
opening {3) and the back (15) facing away from the
cpening (3},

= at least one concave, semicircular first rod recess
{14) which corresponds to the connecting section (10
and is formed on a fastening side (26; 15%), which 1is
formed by the closure side (26) or the back (15}, on

the closure pilate (11),



(14) which corresponds to the connecting section (10) and is formed on a
fastening side (26; 15), which is formed by the closure side (26) or the
back (15), on the closure plate (11), 26 and fastening means by which
the connecting section (10) of the thrust rod (7) is detachably fixed in the
first rod recess (14), wherein the fastening means are in the form of a
clampird piece (17) which has a concave, semicircular second rod recess
(18) correspanding to the connecting section (10), and. a mechanical .
g SR (10) By Thetite T Whikh 116 Abng oiite GRS (10} of
mounted orrthesastenmg (Side (26;dE8)=of thé Clostresplaterfllyhe Zirst rod
adjustgpjle\i/sjg manner such that the semicircular first rod recess (14)

and the opposite semicircular second rod recess (18) define a cylindrical
holding #egion (20) which is adjustable in width and in which the

cylindrical .connecting section (10) is detachably held, a cavity (21) which
exfeh“d%etrérﬁissv%?g‘é?%o e thrust” rod-axis'(8) arvd in Which a resilient pin

(22) extendsctrangveigely toitbe dhrust 10d axis«(8) and tapgentialy todbacave,
cylindrical holding region 20% being formed in_the first rod recess (14) or.

the secOT 01 FeebR 18y I8 Toalient B (557 prosobang Wik RERABARS =
surface(23) into:the-cylindriealchalding fegion (203 and the connecting

section (10) of the thrust rod (7) has a_joint (16) (v%ig:h isbt;ansverse to the

ﬂwuﬁr&ﬁéﬁihﬁnlca fixing element means o©i which
the clamping piece (17) is mounted on the fastening
side (26; 15) of the closure plate (11) adjustably in
a manner such that the semicircular first rod recess
(14) and the opposite semicircular second rod recess
(18} define a cvlindrical helding region (20} which is
agjustable in width and 1in which the cylindrical
connecting section (10) is detachably held,
a cavity (Z21) which extends transversely to the thrust
rod axis {8) and in which a resilient pin {(22) extends
transversely to the thrust rod axis (8) and tangentially
to the cylindrical heolding region (20} being formed in
the first rod recess {(14) or the second rod recess (18),
the resilient pin (22) projecting with its lateral
surface (23) into the cylindrical holding region (20},
and
e the connecting section (10} of the thrust rod (7} has a
joint (16) which is transverse to the thrust rod axis
(8, ccrresponds to the pin (22) and extenas in such a
way that the pin (22) 1s clamped with its lateral
surface (23) by means of the clamping piece {17) in the
Joint (1€}, and the thrust rced (7} is fixed along the

thrust rod axis (8).



[

(8), corresponds to the pin (22) and extends in such a way that the pin
(22) is clamped with its lateral surface (23) by means of the clamping
piece (17) in the joint (16), and the thrust rod (7) is fixed along the thrust
rod axis (8). 27 2. The vacuum valve as claimed in claim 1, the pin (22)
being fixed with its two ends in the cavity (21) and the middle region of

. th&pin 2R)pwhicheis ot fixed; lprojeetingnbetween the twoendsintdihe being

cylindrical holding regi 2Q)...3. The vacuu lve a imed in claim 1. .
orhz,%%g%o‘fr? %%{G)Qé%?e%%i%g%g% nd r%ﬁe\éaélo%ng%}/{%g %eci%ﬁ (1§$§f tﬁksémrgladle
thestg red (Dfontaplameito whieh thethrushrod axis48) is axacrmahjecting
TU%%%%%%”¥@¥e€%8@gﬂﬁ%”kﬂé@“%Qézdﬁfiwakiéékm%@igy_ dregi@m
on a side of the connecting section (10) of the thrust rod (7), which side

poirtS toward the pin (22), and extending on a plane to which the thrust

rod axis (8) is a normal. 5. The vacuum valve as claimed in any of claims

1 to 4, the joint (16) having a cross-section tapering substantially ina

- V-SR&ped Mdihel Imvardistothe I81RE (£6) of &7 s8micifctlar: the Join (18]

Crass-section: 6 Thevacuum valve as claimeddn any.of claims d:tod,dhe nrust
cavity (21) being formed in the second rod recess (1-8) and the pin (22% ‘
befifarfangedinthé Lanfping pidte ¢17) 2eTHEVAGIunt valve&ES (8) 18 &
claicpeddn any of claims 1 to 6, the mechanical fixing element being in the

form of at least one screw (19) extending substantially perpendicularly to

the plane (12) of the closure plate, the clamping piece (17) being inserted

.tothessideofium valve as claimed in claim 1 or 2, the joint

(16} being formed on a side of the connecting section (10)
of the thrust rod (7)), which side pointe toward the pin
(22), and extending on a plane tc which the thrust rod

axis (8 is & normal.

The vacuum valve as cialmed in any of claims 1 to 4, the
joint {(16) having a cross-section tapering substantially
in a V-shaped manner inward Into the Jjoint (16) or a

semlcircular crogs-gection.

The wvacuum valve as clalmed in any of claims 1 to o, The
cavity (21) being formed in the second rod recess (18) and

the pin (22} being arranged in the clamping pilece (17).

The vacuum valve as claimed in any of cialms 1 to 6,
¢ the mechanical fixing element being in the form of at
least one screw (19) extending substantially
perpendicularly to tne plane (12) of the closure plate,
e the clamping piece (17) being inserted to the side of
the first rod recess (14) with a section (28) intc an

undercut (25) which i1s formed con fThe Tastening side (26;



the first rod recess (14) with a section (28) into an undercut (25) which is

formed on the fastening side (26; 28 15) of the closure plate (11) and is

formed in such a way that the clamping piece (17) is fixed in the direction
pointing away from the closure plate (1) and perpendicular to the plane

(12) of the closure plate, the screw (1.9) being arranged in a first hole

(24) which isffomned to. thewside pflthecfirst.iod recess{i4)fmrthed in such a
fastening side (26; of re plate (11) an tends substantiall;
perpgn%?culéﬁé?%o t#?%lan%"%%%%%ie a%gu%r% pIa%f(ljeﬁ))sl(ndlasco%rt(%a“éﬁc)e(')gjndir]}/‘cqul the
second helke-(27Y) irpthenclampingpigce. {07), Whichaextends substantially 1) and

i | late, d_th
perpendicularly fo the plane ¢1.2) of the closure gad%tei@@ ~ine §g)g§%i}géete,

(25) , thefirst hole (24) , the second hole (27) and the 'section (
clamping piece:(d 7)1 Béingsarramged:andfodmed in such a way that the

screw (19) presses the clamping piece (17) in a lever-like manner with .
5 S ont L S36ion (o) ST HtgscE =he

the secon r%%srécggs‘a& onto the > cohne
rod (7) &ithevaculimrealee as claimedin claim 7 dbe dirsthwles (24) (26; 15)
being a thre qid hﬁoiﬁ which the screw (19) engages, and the screw (19) .
being pgé"se% terou’g Of%lergecg(ri& %8Ie (((2 )5 g.glilﬁ'e \%%u%?né%/al\%%g taritially
claimediin claimdz,the second holeh £27)1being altthreadedtole whichuthe plate
screw (%@Qengages, and the screw (19) being passed through the first
hole (24). 10. The vacuum valve as claimed in any of claims 1 to 9,

° a corresponding second hole (27) in the clamping piece

(17), which extends substantially perpendicularly to
the plane (12} of the closure plate,
and
¢ the undercut (25}, the first hole (24), the second hole
(27) and the section (28) of the clamping piece (17}
being arranged and formed in such a way that the screw
(19) presses the clamping plece (17) in a lever-like
manner with the second rod recess (18) onto the

cennecting section (10) of the thrust rod (7).

The wvacuum valve as claimed in c¢laim 7, the first hole
(24) being a threaded hole which the screw (19) engages,
and the screw (1%9) being passed through the second hole
(27,

The wvacuum wvalve as claimed in claim 7, the second hole
(27) being a threaded hole which the screw (19, engages,
and the screw {19} being passed through the first hole

(24 .

The vacuuwn valve as claimed in any of claims 1 to 9,



29 the valve drive (6) being formed in such a way that the thrust rod (7)

is linearly adjustable by means of the valve drive (6) along the thrust rod

axis (8), the valve seat surface (4) curving in a closed manner around the
opening (3), the normals to the at least partly curved valve seat surface

(4) and to the closure surface (13) being substantially parallel to the plane

(18) aftheclastre platesand: the-elosurefplates(11) heingdinearlyway that the
displaceable by means,of the valve drive (6) along the-linear adjustment

path B G ST (3, whioh TGt Atk o8 arklel & e °° ©he
rod axisi(83, between an opanedypasitiort ({0) freeing theeapening (3) and a
position (anTWhiCh said opening is se%lgd gas- tight and said closure

pldteis finekity ‘dsphiced overt& operiing @)a nte pressedwith enner
the claesurasurface 4p3hsuhstamtially in the closing direction of the linear
adjustment path onto the valve seat surface (4). 1 The vacuum valve as

cldimed§n & BRARIMsT td-95thé valgfiive BT the'valersédt stifdces  seat
(4) and:thes glosure surfage (13):beipgformed insuch awagthatthe 3)  being
openinﬁgﬁ;ké(f%g}gran beﬁlosed lgy r[]lovin%the:mclosure plate (11) substantially : -
along™tfa® tHilist ot axid (89 bver the Gpentifi (3)dnd pressinglthé e ciosure
closuga plate £11) with the closure surface (13) onto the valve seat

surface (4) in the perpendicular direction to the plane (12) of the closure
pk&e?ﬁ? closure plate (11) being linearly displaceables by

- means of the valve drive (6) along the linear adjustment
path of the thrust rod (7}, which adjustment path 1is
parallel to the thrust rod axis (8), between
= an opened position (0) freeing the opening (3] and
= a position (C) in which said copening is sealed gas-

tight and sald closure plate 1is linearly displaced
over the opening (3) and hence pressed with the
closure surface (13) substantiaily in the <losing
direction of the linear adjustment path onto the valve

seat surface (4).

The wvacuum valve as claimed in any of claims 1 to 9, the

valve drive (&), the wvalve seat surface (4) and the

closure surface (13} being formed in such a way that the

opening (3) can be closed by

& moving the closure plate (11) substantially along the
thrust rod axis {(8) over the cpening (3) and

¢ pressing the closure plate (11) with the closure surface
(137 onto the valve seat surface (43 i the
perpendicular direcition tc the plane (12) of the closure

plate.



12. A closure plate (11) for a vacuum valve (1) as claimed in any of
claims 1 to 11, the vacuum valve (1) having, for gas-tight closing of a flow
path (F), a valve housing (2) with an opening (3) for the flow path (F) and
a valve seat surface (4) curving around the opening (3) in a closed
manner, comprising a closure side (26) and a back (15) substantially

12 patallel and oppodite therétb, aclosuresurface (13)lwhich torrespendsitoed in
thglx@,lvg;s%a%tasia face (4) of the vacuum valve (1), the normals to the at
least partly curved closure surface (13) and to the valve seat surface (4)
beldgesubstantiallyparatiel (tb a plaré(12) of the desureiplate, whieching of &
Plane.ip gefined by the closiepiats, Qi andife glostie, SUlaea fi9) 13, sox
being formed in such a way that the closure surface (13) can be pressed
in theeclosirg difection of thexadjustméentipath parallel t6 tHer hrust fod curving

axis,(8) rente,the yalve:seat surface (4) into,a Position,(C) in which said,
opening is sealed gas-tight and said closure plate has been moved

lineary overthersperiing €3), {atleastone cencéve;semidirculasfirstrethtially
recess, (14); which is fgg’ﬁgg pna -gg%pggi&gfside (26; 15), which is

formed by the closure side (26) or the back (15), on the closure plate

(1%), and-whichreorrespénds to @ éylindtical iconmectingrsection (10)idfa valve
thrust rod. end. (9) of at lﬁa}St onethrust rad (7), which is li

nearly.
displaceable by means of a valve drive (6) along its thrist'rod s &Srmals to

which ise salistartialy transveérge to:thesopeningsaxis (5)y thies terustiod and to
axis (1‘% Q ei\pglws%@l lys B%@gg !3'[0 (tlp)e %%QM% &12% L% g%ea %LQ $ gﬁ@' a%aea raliel
to a plane (1Z) of the closure plate, which plane is
defined by the closure plate {11), and the closure
surface (13} being formed in such a way that the closure
surface (13) can be pressed in the closing direction of

tne adjustment path parallel to the thrust rod axis (8)

onto the wvalve seat surface (4) into a position (C) in

which said opening is sealed gas-tight and said closure
plate has been moved lineariy over the opesning {(3),
¢ ot least one coeoncave, semiclrcular first rod recess

{14),

° which 1s formed on a fastening side (26; 15), which is
Tormed by the closure side {(26) or the pack {(15), on
the closure plate (11}, and

° which corresponds to a cylindrical connecting section
(10) of a thrust rod end (9) of at least one thrust
rod (71, which 1Is linearly displaceable by means of a
valve drive (6) along itse thrust rod axis (8) which is
substantially transverse to the opening axis (5), the
thrust rod axis (8) bkeing substantially parallel fto
the plane (12) of the closure plate,

and



3.

and 31 o fastening means by which the connecting section (10) of the

thrust rod (7) can be detachably fixed in the first rod recess (14), wherein

the fastening means are inthe form of a clamping piece (17) which has a
concave, semicircular second rod recess (18) corresponding to the

connecting section (10), and a mechanical fixing element (19) , by means
ofwhiels ithe Clamping piecey( 14 iscadjustably snounted on the fasteningi o) of
side (26; 15) of the closure plate (11) in such a way.that the semicircular _,
first r(%)zaéreé’(glsrsuﬁ ) I:aoncélj ti@op%%%ité%er%%ﬁr%ﬁ%%&é} recess 1§)ndé:f He frrst
a cylindricat hekling(fegion (20) which is adjustable in width and in which

the cgli%drg:al connecting section (10) can be detachably held, a cavity
(ZY)thucjh extends transversely to the thrust rod axis (8) and in which a
resilientpin{22:extends.dransversely to thethrustrod axis (8) and

tangentially to the cylindrical holding r{eg7|on (20) being formed in the first

rod récéss (14)BFhé Secold 768 recess'(18), ‘the résiliehpin (22) concave,
projectigg:withiits-lateral swiasei(23hintortbecylindrical holding4egionding to
(20) in such a way that the pin (22) can be clamped with its lateral

surface (23) by M&ans dt4he Biamiping pice (7 %in a joint (16), which

runs transvessely ta thel theust ireg axis{8) in-the connecting section (30) which
of the thrust rod (7) and corresponds to the pin (22), and the thrust rod .
(7) being tapabR 8t BeingFixedalory the® thrist 189 hrisl(g). mounted on the

fastening side (26; 15) of the closure plate (11} in
such a way that the semicircular first rod recess {14)
and the opposite semicircular rod regess {(18) define a
cylindrical helding region (20} which is adjustable in
width and in which the cylindrical connecting section
(10 can be detachably held,
a cavity (21) which extends transverssly to the thrust
rod axis (8) and in which a resilient pin (Z2) extends
transversely to the thrust rod axis (8) and tangentially
to the c¢ylindrical holding region {(20) being formec in
the first rod recess (14) or the second rod recess (18},
the resilient pin (22} prejecting with its lateral
surface (23) into the cylindrical holding region (20) in
such a way that the pin (22) can be clamped with its
lateral surface (Z3) by means of the clamping piece (17}
in a joint (16}, which runs transversely to the thrust
rod axis (8) in the connecting section (10) of the
thrust rod (7} and corresponds to the pin (22}, and the
thrust rod (7) being capable of being fixed along the

thrust rod axis (8).

The closure plate (11) as claimed in claim 12, the pin

(22) belng fixed with Its two ends in the cavity (21}, and



13. The closure plate (11) as claimed in claim 12, the p'.n (22) being fixed

with its two ends in the cavity (21), and 32 the middle region of the pin

(22) , which is not fixed, projecting between the two ends into the

cylindrical holding region (20). 14. The ¢losure plate (11) as claimed in

claim 12 or 1.3, the cavity (21) being formed in the second rod recess

(18 andnilselpin (22)Being arkanged iPthe clamping piete(17)s15:The fixed,
closure @&a}%%}), ag claimed inagy of.glaims g to 14, & theymechanicly, ; oq;
fixing élement being in the form of at least one screw (19) extending
substahtiafly perpendicularly to the plah@dd2)of the closure plate, the (20} .
clamping piece (17) being inserted into an undercut (25) to the side of the

., first rod recess (1.4), which undercut is formed on the fastening side (26;

14 9 5) b tel efostife prate-EL1) and i$formed 1 8tchia wayahat thé or 13, the
clamping;piece (17 ds fixed indnediractionpointingnawaydromthe. s (18) ang
closure plate %{2 and perpendicular to the plane (12) of the closure pllatg,
thé SErew (19) being’arrafgéd i aitst bte 12%), Wik isTorméa 1 thet 7/ -
side of the first rod recess (14) on the fastening side (26; 15) of the

s closure plate (11) and gxtends substantially perpendicularly to the plane _
(12)°5F thé {fsUre Plateand & coftesporidiiy: SecdhdBore (27) frthgns 12 o
clamping piece (17), which extends substantially perpendicularly to the
plane glz) of the closure plate, and

e the mechanical fixing element being in the form of at
least one sCcrew (12) extending substantially
perpendicularly to the plane (12) of the closure plate,

e the clamping piece (17) being inserted inte an undercut
(25) to the side of the first rod recess {14}, which
undercut is formed on the fastening side (26; 15) of the
closure piate (11) and is formed in such a way that the
clamping pilece (17} is fixed in the direction pointing
away from the closure plate (11) and perpendicular to

the plane (12) of the closure plate,

¢ The screw (19) being arranged in

v a first bore (24), which 1s formed to the side of the

first rod recess (14) on the fastening side (26; 15)
of the closure plate (11) and extends substantially
perpendiculariy to tThe plans (12) of the closure

plate, and
= a corresponding second bore (27) in the clamping piece
(17), which extends substantially perpendicularly to

the plane {(1Z) of the c¢losure plate,

¢ the undercut (25}, the first bhore (24), the second bore
(27) and the clamping piece (17) being arranged and

formed in such a way that the clamping piece (17) can be



the undercut (25), the first bore (24), the second bore (27) and the
clamping piece (17) being arranged and formed in such a way that the
clamping piece (17) can be 33 pressed by means of the screw (19) in a
lever-like manner with the second rodrgcess (18) onto the connecting
section (10) of the thrust rod (7).
pressed by means o©f the screw {19} 1in a lever-like
manner with the second rod recess {18) onto the

Lo

connecting section (10) of the thrust rod (7).



