WD 2010/ 065976PCT/ AT2009/ 000474 5MOUNTI NG OF A VALVE PLATE ON A VALVE
RCD The i nwebedtooesbm Wi th reference to the suspension of a vehX®000000474
plate at a valve rod by neans of a cross bar that extends at right
angles to the valve rod, and that is connected to the valve rod at a
central junction, and that is connected to the 10 valve plate at, at
| east, two |ateral junctions lying on both sides of the central
junction, and that, in_a central section, rising the central
junctiof and the adj JMORNTA A VA ME RLAT, VALVE ROD si des,
lies at a distance fromthe valve plate. The invention is also in
connection with a vacuumvalve wth this type of suspension. 15 A
suspension of the type nentioned initially emanates fromthe

exenpl ary odi nent .accordi ng t igures 3 - in US 6,471,181 B2. A
cross bow (HRINCLTPS i§ R i et s Himboraions AoNEcHpi LA rady
pl ate that bh@aseahsCei Ciiss GRE tH Bxitdrids éﬁ@%}ﬁf‘aﬁ@eé &8 eV @aild oL MhaQhat he
valve rod that is to be fitted to the 20 first plate. Elastic

bearing bl Bcgahngrieddpdbeyalye redat pigestrajjuactiono angdbat is cdereatéd tnthe
centrakgju j i h v ; ; ] t i ced

opposi {L % tﬁéem% ﬂh;%nagl %% lgggff %Mzat%%g%‘{@??’ﬁ%mgl@‘@%E@egg’éﬁhgﬁﬁa%‘s
bei ng r esphieciiarslapdsibabird cemtrahseatimhy eombesiag HRy cemilijaattiohaad the

transm ssi . r f anpl e miedded in the elasjic

bear ng. bl SORE RS 6F e Blosk i befbosioss TescPlen disuaes omdie
transm ssi waiveeblatenTaefinadntiohag alsbl ihtdoRBedioraRitiR Al viachiinnea I with 3his
angles to the valve rod, due to which even contact pressure is

achi eved wWPﬁ°¥ﬁ@“V§PV@-plate at the valve seat This type of pivoting
of the valve plate about an axis lying at right angles to the 30

val ve ¥50d is an advantage, particularly in the case of such vacuum
valves in which a closing pressure is exerted through a freely

over hangi i I on; V. e, th which
the. val ve pi Seeudth 2 2w ienloPEa GilF led (RS A 5500474
embodiment according to Figures 3 — 5 in US 6,471,181 B2. A cross bow that

is to be connected to the valve rod comprises a first piate that has a conical

—

opening with which to receive the end of the valve rod that is to be fitted to the
20 first plate. Elastic bearing blocks are placed at the first plate on both sides of
the central junction with the valve rod, a second plate being placed opposite
the first plate of the elastic bearing blocks, both plates being respectively
screwed to the valve plate. Cylindrical load transmission elements are, for
example, embedded in the elastic bearing blocks. The elastic bearing blocks
25 and embedded load transmission elements facilitate tilting at an axis lying at
right angles to the valve rod, due to which even contact pressure is achieved

with the valve plate at the valve seat.

This type of pivoting of the valve plate about an axis lying at right angles to the
30 valve rod is an advantage, particularly in the case of such vacuum valves in
which a closing pressure is exerted through a freely overhanging section of the
valve rod on the valve plate with which the valve plate is pressed on to the

1



5val ve seat. Closing force transmtted via the valve rod results in a
.certain WERBI¥ESEF the val ve rod, whereby a parallel arrang&méTe00§1000474
the valve plate is achieved vis--vis the valve seat through a
corresponding swivelling (for exanple, in the range of 0.5) of the
val ve plate vis--vis the valve rod and the seal |ocated at the valve
plate or even at the valve seat is |oaded evenly. 10 Such vacuum
valves wth freely }/erha ing val ve rods are qstablished i.n various

£ e e

desi gs, QYR &2t o EeifRRSRItiEH AR VRIrgddesufig in 1 &grtain
pendul um o ag O NOVRIRURICWPEREN Siteld AR A (e B Pele 5
an axis tachievey viga-via3hexsalpbeseait thioghh angbresspandinge swaveling odor
to displace the val,ve plat m.i.t s sition.in which the val ve
openi g | S BalEHS GBS LA TarhE vBRGRIER Yia-VS 108 vaBepRg T the
covered bidalldddied af tRmdive Bléﬁé ¥P 88kt the talY@5¥&Eis §HRIE SverllPr
exanple, fromUS 6,431 518 B1, US 6,416,047 B1, US 20 6, 966, 538 B2,
US 5, 641, 149 A and the as yet not pre-published Gernman patent

appl i*%ati on DE 10 2008 049 353.8. A vacuum valve in which a val ve
plate is connected to first and second cross bars is, furthernore,

est abl i sh&dch vadbuR008K88 66181 Frelly ollendridisd vahel edtds a?5 sxtAbIR#eH in
unit serves to displace the valve plate along its plane in order to

nove t he \RiAYSHRFYRS. pBioy 2Ok AXEMPES Bathesshare ALy valdpeniSigch Gealy
e the x e et h 4
Prom the QRlighaily e BOde aRP Bedtthe eI oA of Rorefl bddftum

| at er al evabsexmfintthe casessf whichatite At rosl idriwieslldyy at asepindhat is, for
pi ston-cylinder unit serves to exert contact pressure at the valve

seat .1530 SRENRIRo 85 gAY 8ngles 1B JhREE&RI MRy tondiselarRdbeiviRlve plate o Hs
val ve pl it i I'E{Qfﬁj il | ; :

sides i naécﬁsétlo}gﬁg\?fﬁgg?ﬁ%:\’agﬁd ctl oi?%yre?rﬁts gﬁﬁﬁﬁ%ﬁdg’#ﬂ)\m Eﬂ ﬁﬁ@@@ tlgc?gglge
bar, sai cbpsoime st dovgred bet lFEdigom3he vahvectesd. at their ends to a
common connecting bracket which extends in the |ongitudinal direction
of the cross bar, said connecting bracket being screwed at several

pl aces in the |longitudinal direction of the cross bar that are

di stanced fromone another. A nore even |oad transm ssion i s sought

to be acHi ¥glygs ermriraeyforiexanmde . ooy YEd. 431 5dBrRttUEB,416.04€ B1,0d8
bars.. .10 AT, i i t invention is t [ QVi a, si I
dost dea SURR ST, U star P ANE Ot i PP St CRe matent

certain swplichliomPEof0 eS8 Vab\ss3d.ate, for exanple, in the range of
1, is facilitated vis--vis the valve rod about a swvel axis that is
at right angles to the valve rod. This is achieved, in accordance
(15vvi th the invention, by a suspension with the characteristics of
Claim1. In the case of the suspension of the invention, the

swi vel | i iy veapari talvein which a valve plate is connected to first and second cross

bars is, furthermore, established in US 2008/0066811 A1. The first piston-
25 cylinder unit serves to displace the valve plate along its plane in order to move
the same from a position that releases the valve opening to a position in which
the valve opening is covered but not yet lifted from the valve seat. A valve lifter
that works together with the lateral ends of the cross bar and that is driven by a
second piston-cylinder unit serves to exert contact pressure at the valve seat.
30 The cross bars are connected by the connecting link to the valve plate. The
connecting links exhibit connecting arms at both sides in the longitudinal

direction from a junction with the cross bar, said connecting arms being



val ve pla --yvis the valve rod about a swivel axis that is at

-right angl 5208@0615?178 valve rod i s made possible by the twisti Rig/AT2009/000474
(torsion) of the cross bar, as a 20 result of which a very sinple
design is achieved. The cross bar can preferably be designed

conpletely fromnetal e.g., one material piece. Internmediate el enents

of elastomer material could be advantageously omtted. In an

55 erote. BaPnSnen A ahar efits by SR an ansfind bikeb MhicrFeRatbRa e ©
val ve pl alghgtugind direclidie of e/ erdsath 4ty said écﬂﬁ%ctzﬂg%ra@lfétfkf‘éﬁ@'sﬁré%ed

| east 0.3, by twisting the cross bar. The cross bar can
desi gned Bbsderat placemin the langibgting| direstion of ﬁwcross@mmaﬂajetdm:mm

ext ends PAL e can.al.so.have ment s, t hat
Fun_ 1ot | e PR Arbiely A B Soad brBEMSRR i aHToR e senielRy,
2010/ 0659#Pely A 200 HrdR(dindi Bt aRe ichodshgardi recti on of the
swivel axis here is considerably greater than in the direction

paral]lel to the valve rod or in the direction that is right-angled to
the swivel axis and right-angled to the valve rod. It's expansion in
a direction that is parallel to the valve rod is, advantageously, 5
times gredhenbjdrinetdidte inveatich isstotpronidetd simplg daslgnegtsnsp@qﬂ:@ﬁ of the

this. 10 O her advanta deta | s of the inyention are expl ai ned
bel ow by R meafionet TaEe '&ynwghywh@ off SRR Swive Ylmgpofgm%vqlvgrmaf@mf@r a

val ve pl aggap i%o@rﬁ‘ﬂ@r LoVl Y& 1d ﬁaﬂe'a \gs-%a\ﬂg?ﬁe LARE o ét:J?Juft  swivel

I saccordance th the i nvention. gure a bottomview o
part (vi eakinghat reeat fight #nglas Fo dhe evalye rddl. gUinés & ashiavedgini ddoeddance
sectl ik Bws% tr|1:c!3 %/re%tigh, by a suspension with the characteristics of Claim 1.

In the case of the suspension of the invention, the swivelling capacity of the
valve plate vis-a-vis the valve rod about a swivel axis that is at right angles to
the valve rod is made possible by the twisting (torsion) of the cross bar, as a
20 result of which a very simple design is achieved. The cross bar can preferably
be designed completely from metal e.g., one material piece. Intermediate

elements of elastomer material could be advantageously omitted.

In an advantageous embodiment of the invention, a torque that acts upon the
25  cross bar about the swivel axis and amounts to 80Nm twists the valve plate vis-
a-vis the valve rod by at least 0.2°, preferably at least 0.3°, by twisting the

cross bar.

The cross bar can be designed to be straight in a possible embodiment,
30 whereby the same extends parallel to the swivel axis. It can also have

segments that run inclined to the swivel axis in another embodiment.



Figure 4 presents a section along line CCin Figure 1. Figure 5
. presents &OLB8t¥I56HSal ong line DD in Figure 1. zoFigure 6 is RCT/AT2009/000474
di agonal and magnified presentation. Figure 7 is a schemati c,

sectional illustration an L valve in which the suspension in Figures
1 to 6 can be used. Figure 8 presents a section along |line EE of
Fi gure 7. Figure 9 is a view of another possible enbodi nent of

an L valve with a_25suspensi on corresponding to Figures 1 to 6.

. : ; ing to ]
Fi gur & 10Expar¥an dn the dieclinn af Higygswivebaxis haieps gonsiderably gigaten thans

thi o vacain v eion iaSsh St et s bt St B B iR o
di agonal tHeeswivk! axie aral lghtg@gledto tie salvacadm Valexpankivh ihediratticn
rod. Figure 14 is a ma%gfi ed di agonal view of a valve gear of this

vacuum vail\@é sPeieliehio Tig aive &ed s, advgiiageesslys b thnrs greaterclbantthat in
side viewg dYrjeﬁ%@MiclPloiEE?Q?ﬂﬁm g}rll\rglbg%gﬂg ively of 10 a valve plate
Y i a

suspended at a valve ro nner that is in accordance with the
i nvention according to a second enbodi nent of the invention. Figure
18 pr¥ksents a section along line HHin Figure 16. Figure 19 is an
enl argenent of | in Figure 17.

Other advantages and details of the invention are explained below by means of

the accompanying drawings.

Figure 1 presents a valve plate suspended at a valve rod in 2 manner that is in

15  accordance with the invention.
Figure 2 is a bottom view of this part (viewing direction A in Figure 1).
Figure 3 is a magnified section B of Figure 2.
Figure 4 presents a section along line CC in Figure 1.
Figure 5 presents a section along line DD in Figure 1.
20 Figure 6 is a diagonal and magnified presentation.

Figure 7 is a schematic, sectional illustration an L valve in which the

suspension in Figures 1 to 6 can be used.
Figure 8 presents a section along line EE of Figure 7.

Figure 9 is a view of another possible embodiment of an L valve with a

25  suspension corresponding to Figures 1 to 6.
Figure 10 presents a section along line FF in Figure 9.
Figure 11 is an enlargement of G of Figure 10.

Figure 12 is a diagonal view of this vacuum valve.
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Fi gure 20..1.s_an enl argenent of J in Figure 17. 15Figure 21 is a view
- of the val'"\Ve*Bt%e%®with a cross bar that is shaped as a si ngT@/Jr¥eR00474

at the valve plate, an end section of a valve rod and a connecting
screw in accordance with a third enbodi nent of the invention.

Figures 22 and 23 present a diagonal view of the valve plate with a
top view of the cross bow forned at it. zo Anal ogous parts in the
vari o figure .are furni shed. wt he sanme reference nunbers. A fjrst
erbodirert SIS 4% BRI Yigh o bF GaBoBaRt Af He RRULT: Yo VB e
val ve pl ajgvdréd. a valve rod 2 is presented in Figures 1 to 6.
Suspension takes 25 place through a cross bar 3 that is rigidly
connected_at a,entral jupction 4 to.the valve rod 2 and that is
iy cERHES(daed TRk FEgsna Jiew 21 3 Yl s o this Yahuygn valve

| at er al | y,aR thoBveidgs of the central junction. Connection of the
valve plate 1 to the valve rod 2 takes place immedi ately and directly

respecti vlg_l y i.e., the cross bar 3 is adjacent to the central
j unct i on Bigkte {Re 1§ ANde! r BESENhA§IdR ViEWe View ARG baltor vievireaRedively at

h / OF '
PN AV R i A B S TN S
as connecihedngentornt decovdihgdo pl sgoentt embaedimene obthdl imeattionThe cr oss bar

3 has an attachnment piece 10 into which the end section of valve rod

varve 10 DA S8Rk el Bn o ind LEORISHED 1) 5 The ot

ide into which connecting screw 7 can be screwed and which can be
i nsert ed kigusud8 inanientigemeot ef hip Rigate has a sufficient receiving
opening. The valve rod 2 is preferably secured against swivelling in

the recei 0 90RERSRgBHEREBIBN FRURS §7.10.

15  Figure 21 is a view of the valve plate with a crass bar that is shaped as a single
piece at the valve plate, an end section of a valve rod and a connecting screw

in accordance with a third embodiment of the invention.

Figures 22 and 23 present a diagonal view of the valve plate with a top view of
the cross bow formed at it.

20 Analogous parts in the various figure are furnished with the same reference

( numbers.

A first embodiment of a suspension, in accordance with the invention, of a
valve plate 1 at a valve rod 2 is presented in Figures 1 to 8. Suspension takes
25 place through a cross bar 3 that is rigidly connected at a central junction 4 to
the valve rod 2 and that is rigidly connected to the valve plate 1 at junctions 5,
6 lying laterally on both sides of the central junction. Connection of the valve
plate 1 to the valve rod 2 takes place immediately and directly respectively i.e.,
the cross bar 3 is adjacent to the central junction 4 at the valve rod 2 and at the

30 lateral junctions 5, 6 at the valve plate.



TN

15 Through-bores 13, 14 through which connecting screws 8, 9 extend,

- are desi gROROIWOPHE | ateral end sections of cross bar 3 in tRe/AT2008/000474
enbodi nent to enabl e connection to the valve plate 1. Connecti ng

screws 8, 9 are, furthernore, screwed into threaded holes 15, 16 of

the valve plate. 20 The cross bar 3 is distanced fromvalve plate 1

in a central section 17 of the cross bar 3 that extends across the

area of junction 4 and ss |laterall acent se tions up to

o o ot | DO ECHHEC RIS ek pachare, et IS PESSGO REfpa e ValvRaps dhns
5 6. Thi sq\}e‘ﬂta%'%x{etch@néjt@ﬁi@vé?@e Bfaté‘h'lﬁtﬂhlg%'mb/&i%bnts 25

i ndi cated by way of exanple one place 1n Figure 3. The |ateral
ends of the cross bar 3 with junctlons 5 6 are angled in the

enbodi ment presented. O her designs are al so possible such as, for
exanpl e, straight ends (conpare with enbodi nent according to Figures
15 to 20, THesesddhsest 3 phSbh ArRhAYM Riateb] Bindd WHictethiedray s&ﬁlonV@vatve
2010/ 065976PCT/ AT2009/ 000474 5An acti n? torque sw vels val ve £I ate
about an rqéaama@rl?emartad ixprlerdo efige aecxm@péon rW!tl’héaW%rEg@ fVaive

1. Th I i t n S .40 I
20 of he \?glzvzg(rfg d ﬂ‘gaar atb%gltde?o%%e 1t|3r| %I @8@4 % Er?t
val ve pl agendectihli §créwp€ @én they goewstirtindol/kicht cémQJeSms\eﬂbda?hréuétQ a

results when the valve plate 1 is_pressed against a valve seat
means of ¥WeughiPoee r"gdthﬁtéiﬁ@ 2 ieifiicdenterecstying ppepiBgt gﬁea‘-’aﬂ‘é%tﬁqﬁii 2 The

For si on_of a0l RafUEt e MiCodRelR6RR R eEeMd Shenffor sy flns, °

t he sw vepieagil®. 19 can cause swivelling of valve plate 1 vis-a-vis
the valve rod 2 at swivel axis 19 by a swivel angle of O.4.
158vx1i]\1/£||ing of the valve plate 1 vis--vis the valve rod 2 at sw vel
axi s is thus made possible by the elasticity of the material of
whi ch the cross bar 3 is conposed. The cross bar 3 is preferably
conposed browghaioraer &3, $bi thebugmgwhith vednectingt ecrewst 8at9 |exdastd, 0ats

about swi yel. axis 19, preferabl 20 least. 1 1 bl star
from the Seraul PRJARIR i Srctidlstiapscbar s i e o BROdbtor 5 0blel
plate 1 vigrectibh tealheevaiod Rlatevier enhrebiny dovewd At drg, ﬂirﬁ@%cﬁéCk
in the zero pOSItIOI’l once actin external forces are term nat ed

Swi vel | i nggrewed|irtgdhraagediicjes éggéG of esvalug eitel ace t hrough an
el astic deformation of cross bar 3. 25 The swi vel angle that occurs,
startjgng fromthe zero position in which no external forces act upon
the valve plate 1 vi s--vis the valve rod 2, is in practice |less than
3, nost often less than 1.
The cross bar 3 :s distanced from valve plate 1 in a central section 17 of the
cross bar 3 that extends across the area of junction 4 and across laterally
adjacent sections up to projections 18 that are designed in the area of the
lateral junctions 5, 6. This distance (the dimension of which can vary) is
25 indicated by way of example at one place in Figure 3. The lateral ends of the
cross bar 3 with junctions 5, 6 are angled in the embodiment presented. Other
designs are also possible such as, for example, straight ends (compare with
embodiment according to Figures 15 to 20, described later) are conceivable

and feasible.

30



30 The cross bar resent ed in the enbodi ment is designed as

mat eri al PIOLEEESEE it does not consist of several - for exgqﬁ%goog/oomm
material-fit - interconnected 5parts. A design conposed of several -

for exanple, material-fit - interconnected parts is, however,

concei vabl e and feasi bl e. Connecting screw 7 through which cross bar

3 in the enbodi nent presented is connected to valve rod 2, lies

paral l el to elonltudln a f the valve .rod 2 and at r{ ght
gl ess 1 onfrectg DRSS vBisrdh T apell Ao gy SwiglaRt g it
the crossekample In”ti‘afehr%r@;@b@ﬁj*rﬂelm 'Ptﬁ@%ﬁﬂ&eftfbxisswméﬁ%ﬁr@ghtahg\té’é ¥c® the
plate 1, are at right angles to the gl ane of the valve plate 1 and at

ri ght anglosgitudinahaxis\al/ef thamadvelmd @Aﬁddqaaeltaltoﬁeeaprla@pbsola@e@fta‘w

Ceat - Toi LG R, THEhoeanRie Bet e 8 s WheL Rl € et i,

or a vul caiy sside phstk 'pisﬁgﬂs@sétl alingt plave skat Bp rBe&sd bf teealivequll @
on the other hand, also be placed at the valve seat and the val ve

pl at el0 cand dh%efah!@rr@ris%é%bamt as & restlti nidespivetie abadt theosivivelwsxig 19
together wth fihe ﬁ t@fé t8nr?ef‘c%n 5P r%@@%fﬁégoé% B&r go Fal V@ltéﬁaeu(]e

plate 1 Iy| ng para 0 SW vel 7axis urt her noré,

i n Fi gur eoflup TheONemexatted ahthebOviwst axigs 9 carleaukeconiveRingesfwabie plake
two positions at which the elastic seal 26 intersects with the

| ongi t udi hyIs-avistheoralye fob2 ghpyavel 38'9219{?!‘163%\’"@'@”9’%0'{(%6

(rtntersectrng points of 25 the elastic seal 26 shown in Figure 4). If
he el astic seal 26 has two sections that run parallel to swivel axis
19 and to the central line 60 as in the enbodi nent (said sections

b ted at dge, th h t t t h

e B R R BT AT 5 SN o T,
directi Onnia%ieoﬁéésuﬂ@eby@hé%@étﬁt? of #He rieriavby @hidk<tife todsSbar 3 is
preferably distanced fromthis céntral line 60 of valve plate 1 that

| i es par atoreposes.t hise sipsseharakissoreferablysiomnpeesed ofsnetebheited in Figure
1. This distance b preferably anounts to at |east one-fifth the

di stance between the two intersecting points of elastic seal 26 with
the longitudinal axis 20 of the valve rod 2. Swivel axis 19 is her eby
di stanced_in one direction from 10the central line 60, th

opposi t e swaelingeet valHeinlaleni oh atHeastdl-ve abgut pwiyekaxis 19, preferably at

20 least 1°, is possible starting from the zero position in which no external forces
can act upon valve plate 1 vis-a-vis valve rod 2, whereby the valve plate is
placed back in the zero position once acting external forces are terminated.

( Swivelling, at least in this range, thus takes place through an elastic
deformation of cross bar 3.

25

The swivel angle that occurs, starting from the zero position in which no
external forces act upon the valve plate 1 vis-a-vis the valve rod 2, is in

practice less than 3°, most often less than 1°.

30 The cross bar presented in the embodiment is designed as one material piece

e., it does not consist of several - for example, material-fit - interconnected



fromcros nore even conpressi on under pressure of

@%%r S~ L e 2008000
celastic s&A°HYR be achieved in a closed state due to thi's 414

—

di stance between swivel axis 19 fromthe 15 central |ine 60. D stance
b can be di nensioned in such a manner that an approxi nately equal
pressing force acts on sections of the seal 26 that lie on both
opposite sides of the central |line 60 when valve plate 1 is pressed

agai nst the.val ve seat. (pressing . faorces vary pereferably by | ess, than
2009 | ol Ritee thedada 50N o B oA e "t Fellele oLt
seal i ng sitéraeAnédiall parteas ardviewr! bondeivablé Bfateskige. t he val ve plate
1, then what has been said before in connection with the seal that

interacts with the respective sections of the sealing surface when
the valve is closed regarding the position of the central |ine 60
applies. 25 Swivel axis 19 in the enbodi ment extends through the

central s€ohhectimf saeass tthraugl vithelt cicssdiat3incipe drnibadinaint eredeaited kb
A possi bl e desi gn  of }he uym val ve in which a suspension i

accor dancePHRGiEdH 1@ ya wenvéﬁﬁ s parallsbie the Wﬁﬂm%éﬁlsyz%roéég%t\’@ﬁ’ﬂ n
Fi 7 i : ' 7
' gur]ﬁ)gseﬁﬁgé 8nd O?‘i p@g{ gﬁ’%leE' t3Uf] é\l\le?% ot %&%@ﬁﬂ%%&exﬁé%{{ g,n

the c tate acuum val ve. arting froman open pos
(Fi gur e 8hroumgiwicth Ve ceogsl bare3 linrtekemrmbsdianant|presamediisgoPetiacatoed

in wall 21, valve plate 1 can b d b foalofirst
pi st on- cyTANBEIEER arstighl dnolesclantis BibeS die el Waigiland at right

covers v%ﬂgegﬁgm@m@g| BuE 1gn which it is still lifted fromthe
val ve seat 24 surroundi ng val ve opening 22. Valve rod 2 is noved in

an axial manner i.e. valve plate 1 is displaced in its principle
pl ane when noving the valve plate 1 fromits open position to its
intermedi ate position. Valve rod 2 is connected to piston 25 of 15the

firstispi shprigstic EeReUdIdcalst anvhiea@pldtbusinindecurssttdane glaR pPiitan
rod of the first piston-cylinder unit 23. o )
vis a valve seat. This valve can, for example, be an O-ring inserted in a groove
or a vulcanised seal placed at valve plate 1. An elastic seal could, on the other
hand, also be placed at the valve seat and the valve plate 1 could be furnished

with a sealing surface that would work together with the elastic seal.
20

A central line 60 of the valve plate 1 lying parallel to swivel axis 19, is,
furthermore, sketched in Figure 1. The central line 60 extends in dead centre
between the two positions at which the elastic seal 26 intersecis with the
longitudinal axis 20 of the valve rod 2 (these are the two intersecting points of
25 the elastic seal 26 shown in Figure 4). If the elastic seal 26 has two sections
that run parallel to swivel axis 18 and to the ceniral line 60 as in the
embodiment (said sections being connected at the edge through connecting
sections) then the central line 60 will lie between these two sections when the

viewing direction is onto the valve plate.

30



A second pj.s - i nder unit 27 serves to nove valve plate 1 from

its interﬁ%ﬁ#ﬁﬂ%g%%sition toits closed position in mh?ch i t P{TgAT2009/000474
pressed agai nst valve 20 seat 24 (this could also be |located at val ve
seat 24) and in which a seal 26, |ocated at the valve plate 1, seals

t he val ve opening 22. This second piston-cylinder unit 27 is

connected to cylinder 28 of the first piston-cylinder unit 23 which

i vot d..axi f,.1.h d.piston-cyli i t
27" Suppor 15 ARTT AE 196 PPaREh L SHTRETERHG B AR i ST i e
connect edpfate iethbt RS2 pardllal @ terswideliuot oCybisRee R sNetéhddindSigudn
el astic seal 59 | gcated between cylinder 28 and the val ve casing 33

serves tolsedhieylisignee beoisferphly emaintpitet ahleaati errdiftanihe gistance
Val d i . . . f . i . t.h
seal s ar eguieen (SIS Eardl RIS of SBEE Hoal SO ML 65 Ay dhfe

bel | owt ype of ¢ad valverroexdanBiviuel bhiat 19 & borebgdistdnsediredns dirkbeor fbie
casin%%33 on one %ide and connected sealed to the valve rod 2 on the

ot her 1&i dée efuiral e &Y. deatds epragiée thes disagfion ingwhich the valve rod projects
2010/ 0659 /000474 5Piston 30 is pulled in to open the
vacuum va rgﬁq'{%ﬁ%%ggg' a spring 32 swings cylinder 28 back and noves
the valve plate 1 fromits closed position to its internedi ate
position. Valve plate 1 is, subsequently, noved to its open position
by neans of the first piston-cylinder unit 23. 10 WAll 21 in this

fnbodi MeNA FRIPE CSRIH TofhiBEdioR! Liderabhdstfs | d10the3 eliths&d] $8€an be
ransm ssion housing 31 i1s rigidly connected. Wall 21 could al so be a

part of aaehievemhirchglased State toethisedistahicadrettwean emins) axisl 12 fropetiieng
22 i : i f.th hanber. V ‘ 3
coul dt° 7 sRos0BstHacs, by G Ky RSN steh € S8t inad an

will be i agsokiptatelt SqudiSreseing frtd acRfoRkedioRCHURCAEHIB thal e Bn
type of design also energes in the other enbodi nent for a vacuum

val ve deskethsuposie sidasi eHha cenypbling 68 vdien yaive plaje 1pb sressad agrinst

S prosont e A TPESMY BricvaGRL Ry y 193 HBrEL, Gnod ne an

insert here for installation in a vacuum chanber 34 that is only

20 In case the seal 26 is located at the valve seat and the sealing surface that
interacts with it is located at the valve plate 1, then what has been said before
in connection with the seal that interacts with the respective sections of the

( sealing surface when the valve is closed regarding the position of the central

line 60 applies.
25

Swivel axis 19 in the embodiment extends through the central section of cross

bar 3 that is distanced from valve plate 1.

A possible design of the vacuum valve in which a suspension in accordance

30 with the invention is used is schematically presented in Figures 7 and 8,



present edywy dohy@sggtted Iine. A transm ssion housing 31 thatpy 09/000474
~actuators with which to open and cl ose the vacuum valve, is rlgiéPy
fixed to valve casing 33. 25 Valve plate 1 is, again, noved from an
open position in which it rel eases val ve opening 22 through an
internediate position in which it covers the val ve opening 22 but is
lifted fromthe val ve seat 24 surrounding the valve opening 22, into

a closed ppgiddyoriguie Wbfdbephasid ©paRal R Flthﬁé“tﬁﬂﬁeaE:lg%g@ BV Bf the
plate, is 30 pressed agai nst the sealing surfiace provided at the

val ve seava@aimsabs. 26 coul d al so be | ocated at val ve seat 24 and the
sealing surface at valve plate 1. WD 2010/ 065976PCT/ AT2009/ 000474
5The first piston-cylinder unit with piston 25 is used to nove val ve
plate 1 in its axial direction 36 fromits open position to its
intermedi ate position by noving valve rod 2 at which valve plate 1 is
suspendedStaiting d&wa At erant pesitn (Hgere Bbrin wikehfyala platet brieleasender

unit is c ; 5 i f Qr
pi st on’ 25 V8 cpEHiroCa fiosfed Bwan B, fardt BRle hoartbe oiiEd BERERDect
t he cyd i nfitet pigteceslirfder wiis2® o 2b. inBemedizge Poisitiod7ini whish ppesierd vialve
such a manner, vis-A-vis the transm ssion housing 31 that it can be
moved i n SRRNIBGAZt igivehieh jtdh stislifterhirom e valve peat 24 Rgirednding vakve
axial dir i I : e Iy f e.
150peni nggg%'ﬁ@e%i %al%%r%ﬁ@%‘?%lng%\%g%rﬁgéaé\ﬂé vgra(rhgg%é"%i :r%{g!a\l’(r%dpl\éégéa;ﬁn'sst
(axi al di reispiacad36.itsvprnciglevplane wher endvihg dheivatve plate Medtoat s open

position to .jts closed position takes place by noving.the bearin
it 37 i PORTORES 118 eaeR el ApsUion, SANE e s Connatied to piston 25 of
15  the first piston-cylinder unit 23 and can thus be regarded as the piston rod of
the first piston-cylinder unit 23.

A second piston-cylinder unit 27 serves to move valve plate 1 from its

intermediate position to its closed position in which it is pressed against valve
20 seat 24 (this could also be located at valve seat 24) and in which a seal 26,

located at the valve plate 1, seals the valve opening 22. This second piston-

cylinder unit 27 is connected to cylinder 28 of the first piston-cylinder unit 23

which pivots around axis 28. Piston 30 of the second piston-cylinder unit 27

supports itself at the transmission housing 31 (which is rigidly connected to wall
25  21)in order to pivot cylinder 28 at axis 29.

An elastic seal 59 located between cylinder 28 and the valve casing 33 serves
to seal cylinder 28 of the first piston-cylinder unit 23. Valve rod 2 is,
furthermore, led out, sealed, from cylinder 28 (the seals are not illustrated here
30  in order to simplify matters). A bellow-type seal, for example, that is connected
sealed to the valve casing 33 on one side and connected sealed to the valve

rod 2 on the other side, could also be provided instead.

10



20housi ng . Ings 40 | ocated between bearing unit 37 and_the
transni ss}"é#ohocﬁ)%éﬁg?ﬁg 31 are used for this purpose. In order @%T/;gﬁgqg/oomm

t he vacuum val ve, valve plate 1 is first pushed fromits cl osed
position to its internmediate position, in that bearing unit 37 is
pushed against 25 direction 38 by second piston-cylinder units that
exhi bit pistons 30. Cylinder spaces 41 for pistons 30 are designed in

bear i ' Pi | i st ds 42 th
Poar 18 B 20,8 BRI P PPl PSR b B
passage t bylindegh Asebsti@ndninoved .thd Wahrapkae 43fioi g ddedereeBsitibe to its

transm ssjon casing 31 and the beari ng unit 37 could be |loaded wth a
pressure ERIMAAIaGapesEaNar Malveomirtesdelg, Subseqvenivdenovepd to its open

2010/ 0659@@5@# ?')Il'glqgsgr{sogp[ﬁgzhréﬁ?@ﬁgé@gggﬁﬁﬁ]%éng pressure with which

val ve pl a pressed onto en the vacuumvalve is
cl osed. Bellows 44 serve to guide valve rod 2 out fromthe vacuum
area. 10In this enbodinent, a section of valve rod 2 that projects
fromout of bearing unit 37 at that side that faces away from val ve

pl at eigl, {AmIISAPROMiSENBodh tgiy%t o wWHRH
rod \A}wen t he vacuum val ve i@ﬁglggg%%.nﬁs? ppeﬁgéﬁgrcﬁ%ﬁ/ﬁ ?%E&at tm@e
sane si detrafismissiondhausingdiZs agidhheonmdoled. pVéale21 canld also lbecaped ofita

tr ansm SYSHUY ShrBBar Manefer SaPdment Jiseay LYo BT 2ays formed
i nproved wheR SRy RIfahe vhclanCtRsfBer. Valve casing 33 could, furthermore,
also be a type of insert in which case wall 21 will be inserted into the vacuum

15 area of a vacuum chamber. This type of design also emerges in the other
embodiment for a vacuum valve described below with a suspension of the

valve plate at the valve rod in accordance with the invention.

This other embodiment is presented in Figures 9 to 14. Valve casing 33 is
20 designed as an insert here for installation in a vacuum chamber 34 that is only

presented with a dotted line.

A transmission housing 31 that has actuators with which to open and close the

vacuum valve, is rigidly fixed to valve casing 33.
25

Valve plate 1 is, again, moved from an open position in which it releases valve
opening 22 through an intermediate position in which it covers the valve
opening 22 but is lifted from the valve seat 24 surrounding the valve opening
22, into a closed position in which elastic seal 26, located at the valve plate, is
30 pressed against the sealing surface provided at the valve seat 24. Seal 26

could also be located at valve seat 24 and the sealing surface at valve plate 1.

11
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Acting for chematically presented in Figure 11. Valve rod 2

i s bent a\év‘égﬁ}chrggeF? of a closing force of approximately 2000Ry/AT2009/000474
executed through valve rod 20 2, whereby torque is produced at

swivel axis 19 (refer Figure 9) to the extent of 80Nm for exanple,
which leads to a twisting of cross bar 3 and, therewith, to a

swivelling of valve plate 1 about sw vel axis 19 by, for exanple,

vai ve o' 28 11t PIBRESog ufts NAPRRERRES: RusetFioh MoVl et Yindte
in the caggabfirédtRnpBE Viopw itk opdeseadibied td- ity ahteatelivte @é@iﬁbheba/ dving

illustrated in Fi aures 15 to 20. The difference when conpared to the
embodi nentaly® d9entedt Whieh giahes plateo 16isi susiangdednin re&w%@eowlthh@e

cross bar; i | : L o ' or di t

F gures. 1n7g BT ThedFaCh SR ARk ublide BERECAE In ERECHE £ 3y e recs
j uncti ons3%.i eCylirider mpaicestfoopistdB, 23 hes tsetsd harbediring @nbadi metiader

according to Fi gtires 5 t?l?ég is designed to be straight right up to
its efds. cPiehP8iPsthesylipgenenanesdsdptanT2AT2009/ 000474 5are agai n
provided in the areas of the lateral junctions 5 6 and the cross bar
3 is distanced fromvalve plate 1 in the central section 17 that lies
bet ween these projections 18 (refer distance a in Figures 19 and 20).

I N R ML e

‘junction q Ctk i r iEeOnti t i
j H’ous\?‘iaq"@q thaf & SHi B¥SMéved.in nd &géiﬁ&ddﬁé?:tl‘éﬁln‘_‘é%‘ﬂgatl I!ét%t ?ﬂghm

plate 1 and ve rod 2. Valve plate 1 can be swve

Vi s- 6- vi sangies vathe axiad direatiou B86saii valve aod @ agl pgraliel to anig 39 of valvar
3 as resul t_of,the,elasticity of cross bar, 3. The . 15 swi vellin

r angel%anaqpo%ﬂ'?iézzgw%r%inaﬁ% %7cc,allﬁ'°r oHEesL %Y "R9sA b ??‘i a}g&nhﬁjeaﬁal
coul d, fdfireetdR@ee, be the sane as that of the enbodi nent descri bed
by neans of Figures 1 to 6.

Moving vaive plate 1 from its intermediate position to its closed position takes
place by moving the bearing unit 37 in direction 38 vis-a-vis transmission

20 housing 31. Springs 40 located between bearing unit 37 and the transmission
housing 31 are used for this purpose.

In order to open the vacuum valve, valve plate 1 is first pushed from its closed
position to its intermediate position, in that bearing unit 37 is pushed against
25  direction 38 by second piston-cylinder units that exhibit pistons 30. Cylinder
spaces 41 for pistons 30 are designed in bearing unit 37. Pistons 30 are
placed at piston rods 42 that are fastened at transmission housing 31 and

establish openings with a passage through bearing unit 37.

30  Spaces 43 lying between the transmission casing 31 and the bearing unit 37

could be loaded with a pressure medium, particularly compressed air, in order

12



The swi vel i in this enbodinent is again distanced fromthe
-ceﬁtral Ii%@é%o%gmof the valve plate; conpare same to di st afiEEA[p009/000474
sketched in Figure 16. The explanation that has been provided for

enbodi ments in Figures 1 to 6 apply here too with regard to the _
position of the central line 60 and its distance fromthe sw vel axis
19. 25 Anot her enbodi nent of the suspension of a valve plate 1 at a

I d.2. 1 C ith the invention is,i.llustrated in
Frour et 216 115 QRERETE SR yb BESES Biate 115 pifed o vgvgseat
whose shape,wisen theseiduues vaIok @\cioksddi fferent from that of the cross
bars previously described. Furthernore, the cross bar 3 in this

enbodi nent is designed as one material piece wth the valve 30 plate
|. A design conprising separate parts that are connected to one

anot her, for exanple, as one material piece by welding for exanple,

i s, howevBellows dd sen 2DE0IEEENEGRATZ ATLAOR BeGAcdusnasal bl e. A
design conprising separate parts and connection through a screw
connection is conceivable and feasible. Cross bar 3 is connected in
the area of a central junction 4 to the valve rod 2. An end section
of the valve rod is inserted into recess 46 in a central 10
connett i nlj Blieembodinent rossctisar oBvélue roti thainmoeetsafirdmhelidof Bedriig)

. ing.. | bl i sh hr ough, bore 12
hrough «HAY Lt LR aBRiBR: Bhed BN G B, & suRbareies saeser
into a thisagtethdiehd Rigivdldretheodake Ad™wid tHED vhBAtme¥LRAdURILS

( ra gﬁ.

branching _points 50, 51 stretch fromthe cent connecting piéce
A first antPrResdedirieby das it iip saveiside 6Pthesgalvdaind 2 as the valve plate 1

and is located at transmission housing 31 or at a part connected to the same.
15 Load transmission from bearing unit 37 to valve plate 1 is thereby improved

when valve plate 1 is closed.

Acting forces are schematically presented in Figure 11. Valve rod 2 is bent as
a result of a closing force of approximately 2000N executed through valve rod
20 2, whereby torque is produced at swivel axis 19 (refer Figure 9) to the extent of
80Nm, for example, which leads to a twisting of cross bar 3 and, therewith, to a

( swivelling of valve plate 1 about swivel axis 19 by, for example, 0.4°.

A second embodiment of a suspension of the valve plate 1 at valve rod 2, in
25 accordance with the invention, that can be used in the case of the previously
described L vaives for example, is illustrated in Figures 15 to 20. The
difference when compared to the embodiment presented in Figures 1 1o 6 is
only in the shape of the cross bar 3. While the cross bar in the embodiment
according to Figures 1 to 6 is angled at its end sections in which the lateral
30  junctions lie with projections 18, the cross bar 3 in embodiments according to

Figures 15 to 20 is designed to be straight right up to its ends. Projections 18

13



15éach ex | ateral junctions 54, 55 and 56, 57 respectively
“at which gﬁ%ﬁ@%’%% is connected to valve plate 1, extend fPBfA{3989/000474

branching points. Cross bar 3 is distanced fromvalve plate 1 by the
central section 17 of the cross bar that consists of the central
connecting piece 47 and arns 48, 49 20 projecting on both sides of
it. Branching sections 52, 53 that start from branching points 50, 51

: fi i St I ate.1l and
ot oar cbsi o5y soaRByeS MARE Gurare b orBLEhFin B Potane cemrs b
54 - 57. Judistdroes ffoknvahié plaR mﬁﬂ@c@rﬁrmb@ﬁéﬁhTt?tﬁéxﬂf%%étwebmhg%e
of the one materi al E'I ece design of valve plate 1 wth cross bar 3.

25 The reBRIBEHANS 18 Hetaiidigjaser aiipMigBes didarahd®. t hensel ves

progressively fromthe central junction 4 during their progression
fromthe respective branching point 50 and/or 51 to junctions 54
and/or 56 and, in this sense, continue the respective arns 48, 49.
The respe 53 cone 30progressively closer to

tiy ranchi.n ctions :
t he cent rér‘ ﬁ‘tfﬂ’f@f‘?%ﬁ plle%u?(fﬁﬁot"}r‘}k'?*ﬂ the 864 sile ofvalya red Reandw inserted,
br anciy ngcH®i 0 : i LU [ g .
2010/ 06597%%0%?%@20%3? é%%% i e e gﬁ%@%i"%@n f)fuc%glgg\é%)-e nEPPNesting
| at er al j serewisohs, SMare5Bedrid cOBnebitharalveesipeet iandl valey gReNt on bot h
sides of central junction 4. An even |oad transni ssion across val ve
plate 1 can thereby be achi eved so that the same can be designed with
ess material thickness. 100n the whole, nore than two each, i.e.,
nore than four lateral junctions 54 -57 can be designed through
cor r espondfivg RENt BRMm§eswdveliadsa litlgl we-dpliathe talvamod @i aleiut soivd aRis

extent vi = Vi S & v d.2 .about. sw,vel axis 19 due to tw sting
of cross E%%VStvaﬁ'geg\}/[m@évseﬁa{ §n%% %H%FL@%S% 5}?{5“8% [q%é:ross bar 3" Fhe
15 swivelling range and/or the swivel angle occurring due to a specific torque

could, for example, be the same as that of the embodiment described by

means of Figures 1 to 6.

The swivel axis 19 in this embodiment is again distanced from the central line

20 60 of the valve plate; compare same to distance b sketched in Figure 16. The

explanation that has been provided for embodiments in Figures 1 to 6 apply

(‘ here too with regard to the position of the central line 60 and its distance from
\ the swivel axis 19.

25  Another embodiment of the suspension of a valve plate 1 at a valve rod 2 in
accordance with the invention is illustrated in Figures 21 to 23. Suspension
again takes place through a cross bar 3 whose shape, as described below, is
different from that of the cross bars previously described. Furthermore, the
cross bar 3 in this embodiment is designed as one material piece with the valve

30 plate 1. A design comprising separate parts that are connected to one another,

for example, as one material piece by welding for example, is, however, also

14



15 swi vel i.p,the case of a specific torque acting at sw vel

"axis 19 cgﬁ@%g?éesf%ﬁ, for exanple, be the same as in the casePBf/AT2009/000474
enbodi nents described earlier. Twi sting of cross bar 3 takes place
mainly in the area of arns 48, 49 which are designed to be
correspondingly thin for this purpose. 20 The unit consisting of

valve plate 1 and cross bar 3 can, for exanple, be manufactured using

ext rusion gl n AM r processing steps). Sw vel
axi & 101 RoarPR 1A desRaELaRrthh e e S R SO SiER Il € sotee
| ongi t udi sahneotion B@oateivablearididagitnd t he greatest expansion of
cross bar 3 25 takes place in the direction of swvel axis 19. The
expansi on of cross bar 3 in the direction of swvel axis 19 is
preferably at least 5 tinmes greater than in all other right-angled
directions to the sane. Al'l described enbodi nents of suspension
of val ve Plressban3as conhecteddnlshe aczmoBa demtratfireyied 4 1 BenReed ren 2,

with the h val ves qescrl b%d. These suspensions 5 can be _enpl oyed
even in thY EBLeSRFIONk RENGaVRNE QL is deserted iateanptass Hboin ementah
val vegy es@@sdaingybibde ¥al oegoyd f L hVifie'

t hrough whi ch c‘gg%/paltct pr esgﬁ?yé!g r{%ﬁéﬁtrg? géﬁ{){{%@%gﬁm@b tﬁ?as%’giﬁ P?’é‘f’d
to the vaforneatiag. screw damnichpesiablishgsr aftemaighybenehi Ditirough ahe akatral

i oni e direct | f the swivel axis.l9 than in th
G Pactt onchihedhBo BIREE b aos baef ahdtoreHed aive thibadad (e i valve
f ef er encerddo2! renmy 4&MBtHA ExtEhdVp &6 ]r_ag&gcnrgﬁé @%Lrg% g’agP Ibigfﬁfg(%h ¥ahVfhe

plate 1 lies parallel to swvel axis
Expansi onC§Hral genaeetintg pisae ¢ . Shfikstlandd seamd leranehieigysaotioh &2abBythat

| east t ter, t i nes 15gr r_being particularly
or of cioanl 07 AR S BB e e Rt olt Pl oo P et ey Femtt iyl WBiss
20 of valasress bdr 3.is confregtensh 0alveiplaal v exid fok the &Qﬁcfﬁﬁ%ﬁ%ﬁ% n of
swivel axis 19 can, for exanple, lie in the range of betwe 2 and
400 mm and expansion in the direction of 20the |ongitudinal axis 20
could lie in the range of between 30 and 80 mm Connecting the cross
bar 3 to the valve rod 2 can also take place in a manner other than
that presermsedbam3 tiheligabesti fen valver plate Haby 3he eehttal EOEtiEX aMbEthe

al so have_a projection i.n the direction of the |ongitudinal axis of
val ve pl a‘%@%@%gﬁﬂ*a?o%%aﬁsdmﬁ@% ReRYglegPnNRCling piecedy and\aimse4B80d92.

30 20 projecting on both sides of it. Branching sections 52, 53 that start from

branching points 50, 51 are, at first, also distanced from valve plate 1 and

move progressively closer to the valve plate 1 as they approach junctions 54 —
( | 57. Junctions 54 — 57 are formed by material bridges in the case of the one
material piece design of valve plate 1 with cross bar 3.

25

The respective branching sections 52 distance themselves progressively from
the central junction 4 during their progression from the respective branching
point 50 and/or 51 to junctions 54 and/or 56 and, in this sense, continue the
respective arms 48, 49. The respective branching sections 53 come

30 progressively closer to the central junction 4 during their progression from the
respective branching point 50 and/or 51 to junction 55 and/or 57.

15



WO 2010/0 2009/ 000474 5REFERENCE SI GNS _1Va| ve plate 2Val ve
rod 3Cr osgiﬁ%%)%é@‘ent ral junction 5Lateral junction 6Lat er af¢T/AT2009/000474

junction 7Connecting screw 8Connecting screw 15 9Connecting screw
10Att achnment piece 11Threaded hol e 12Through hol e 13Through hol e

$ In this embodiment, consequently, two lateral junctions 54, 55 and 56, 57 are
respectively present on both sides of central junction 4. An even load
transmission across valve plate 1 can thereby be achieved so that the same

can be designed with less material thickness.

10 On the whole, more than two each, i.e., more than four lateral junctions 54 — 57

can be designed through corresponding branching sections.

Valve plate 1 can swivel to some extent vis-a-vis the valve rod 2 about swivel
axis 19 due to twisting of cross bar 3. The swivel range and the extent of the
15 swivel angle in the case of a specific torque acting at swivel axis 19 can,
hereby, for example, be the same as in the case of embodiments described
earlier. Twisting of cross bar 3 takes place mainly in the area of arms 48, 49

which are designed to be correspondingly thin for this purpose.

20 The unit consisting of valve plate 1 and cross bar 3 can, for example, be

manufactured using extrusion moulding (together with other processing steps).

Swivel axis 19 in all the embodiments described lies at right angles to the
longitudinal axis 20 of valve rod 2 and the greatest expansion of cross bar 3
25  takes place in the direction of swivel axis 19. The expansion of cross bar 3 in
the direction of swivel axis 19 is preferabiy at least 5 times greater than in all

other right-angled directions to the same.

All described embodiments of suspension of vaive plates 1 at valve rods 2 can

30 be employed in connection with the L valves described. These suspensions

16



2014Thr ou Thr eaded hol e 16Thr eaded hol e 17Central section
18Pr o ect ?"2?15@@% Wi vel axis 520Longitudinal axis 21Vl | 227&f4E009/000474

openi ng 23First piston-cylinder unit 24Val ve seat 10 25Pi ston 26Seal
27Second piston-cylinder unit 28Cyli nder

5 can be employed even in the case of other valves such as, for example, L or
pendulum valves, especially in valves with freely overhanging valve rods
through which contact pressure of the valve plate can be transmitted to the

valve seat.

10 The valve plate 1 preferably exhibits a greater expansion in the direction of the

swivel axis 19 than in the direction of the longitudinal axis 20 of the valve rod 2

(with reference to the orientation in which the principle plane of valve plate 1

( lies parallel to swivel axis 19 and to valve rod 20). Expansion in the direction of
swivel axis 19 is hereby preferably at least 3 times greater, at least 5 times

15  greater being particularly preferable, than expansion in the direction of the

lengitudinal axis 20 of valve rod 2.

Expansion of valve plate 1 in the direction of swivel axis 19 can, for example,
lie in the range of between 200 and 400 mm and expansion in the direction of

20  the longitudinal axis 20 could lie in the range of between 30 and 80 mm.

( Connecting the cross bar 3 to the valve rod 2 can also take place in a manner
other than that presented in the embodiments. Cross bar 3 could, for example,
also have a projection in the direction of the longitudinal axis of valve plate 20

25 that could be inserted into a recess of valve rod 2.

30
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29AXi s 1 s3PBbsbREseRL Tr ansmi ssi on housi ng 32Spring 33Val ve casi
"34 Vacuum chanber 20 35Bel | ow 36Axi al direction 37Bearing uniff

T
T/AT2005/000474

38Direction 39Axis 25 40Spring WD 2010/065976 5 41Cyli nder space

42Pi ston rod

5
10
(
15
C
20
25

10

11

12

13

14

15

16

17

18

19

Valve plate

Valve rod

Cross bar

Central junction
Lateral junction
Lateral junction
Connecting screw
Connecting screw
Connecting screw
Attachment piece
Threaded hole
Through hole
Through hole
Through hole
Threaded hole
Threaded hole
Central section
Projection

Swivel axis

REFERENCE SIGNS
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43Space 44Bgbb@Ms45st opper 10 46Recess 47Connecting piece 48 Arm
Ar mp50Junct i on 1551Juncti on 52Branchi ng section 53Branching §Dé:gﬁT€ﬂ‘?9’°0°474

54Lateral junction 55Lateral junction zo56Lateral junction 57Lateral
junction 58Cylinder cover

5 20 Longitudinal axis

21 Wall
22 Valve opening
23 First piston-cylinder unit
24 Valve seat

10 25 Piston

( 26 Seal

27 Second piston-cylinder unit
28 Cylinder
29  Axis

15 30 Piston
31 Transmission housing
32 Spring
33 Valve casing
34 Vacuum chamber

20 35 Bellow
36  Axial direction
37 Bearing unit
38 Direction
39  Axis

25 40  Spring
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59Seal 60Ggobbalosidzeie 25 WO 2010/ 065976PCT/ AT2009/ 000474 5PATENT
CLAIMB 1. Suspension of a valve plate (1) at a valve rod (2) T/ATERRE00474
of a cross bar (3) extending perpendicular to the valve rod (2) and
bei ng connected to the valve rod (2) at a central junction (4) and
bei ng connected at, at to least, two lateral junctions (5, 6, 54,

55, 56, 57) lying on both sides of the central junction (4), the
cross bar 413) r@wrfagrgpg(i;§tance (a) fromvalve plate (1) in a central
section (17) conprising the central junction (4) and adjacent
sections of thqyc%ﬁss bar (3) on both sides of the sane,
characterﬁged imS dP? through a torsion of the cross bar (3), the
val ve 15plate (1) can be swivelled vis-a-vis the valve rod (2) about
a swivel @3 s (3®cenwhich is at right angles to the valve rod (2). 2.
Suspensi on according to Claim1, characterised in that, the cross bar
(3) is deﬁhgneq%ag one material piece. 20 3. Suspension according to
Caiml or 2, Weterised in that, the cross bar (3) is connected
to valve rod (2) by neans of at |east one connecting screw (7).

254. Suspedsi on Heprardi ng to one of Clains 1 to 3, characterised in

that, the
10 46 Recess

( 47 Connecting piece
48 Arm
49 Arm

50 Junction

15 51 Junction
52 Branching section
53 Branching section
54 Lateral junction
55 Lateral junction

20 56 Lateral junction
57 Lateral junction
58 Cylinder cover
59 Seal
60 Central line

25

20




crdss bar tdhe valve plate (1) are designed as one ma )'gfll
pi ece. 5. S\ﬁ(g%g%g?%gn according to one of Claims 1 to 3, char atcgfa‘ﬁéf'ql DRYYO00474

in that, the cross bar (3) is connected to valve plate (1)

by neans of connecting 30screws (8, 9). WO _ _
2010/ 065976PCT/ Al 2009/ 000474 56. Suspensi on according to one of Cains
1 to 5, characterised in that, a single lateral junction (5, 6) is

present on both sides of the cenppgENTOEA RS (4). 7. Suspension
according to one of Clains 1 to 6, characterised in that, two

10l ateral junctions (54, 55 ; 56, 57) are present respectively on
both sides of the central junction (4). 8. Suspension according to
one of Clains 1 to 7, characterised in that, a swvelling of valve

plate (1) by aSuspensiol.df 4 ekies MARCE)\tSs dalvbSoliNg) BIVALYSs bPY ks
t ? ar

about swivel axis (19) through a torque of 80Nmacting upon Cross
(3) at swivel &%l )(Edgnding pempnsigitanio theoah g (2batt deingconnected

0 ESken! B ack STt L B Rl AT eohhled 5
10 least, two lateral junctions (5, 6, 54, 55, 56, 57) lying on both sides of the

central junction (4), the cross bar (3) having a distance (a) from valve

plate (1) in a central section (17) comprising the central junction (4) and

( adjacent sections of the cross bar (3) on both sides of the same,
characterised in that, through a torsion of the cross bar (3), the valve

15 plate (1) can be swivelled vis-a-vis the valve rod (2) about a swivel axis

(19) which is at right angies to the valve rod (2).

2. Suspension according to Claim 1, characterised in that, the cross bar (3)

is designed as one material piece.

20

3. Suspension according to Claim 1 or 2, characterised in that, the cross
bar (3) is connected to valve rod (2) by means of at least one connecting

screw (7).

25 4. Suspension according to one of Claims 1 to 3, characterised in that, the

cross bar (3) and the valve plate (1) are designed as one material piece.

5. Suspension according to one of Claims 1 to 3, characterised in that, the
cross bar (3) is connected to valve plate (1) by means of connecting

30 screws (8, 9).

21



20upon cr at swivel axis (19). /O Suspension according to
‘one of d g?%@%b?%g%, characterised in that, the swivel axi SP(::I@?zoog/ooo:m
exhibits a distance (b) fromcentral line (60) which lies parallel to
swivel axis (19) and which extends centrally between 25 intersection
points of elastic seal (26) with the longitudinal axis (20) of the
valve rod (2) in the case of a design with an elastic seal (26) at

t he vakve @l at } imkh el : ign wW.th a sealin
surface at val \?@L(Sé)lbgtg an‘(“%di{?%ag? rtPs(nﬁer gf}ll e'@istgtﬁq%?ec%g&?mﬁﬁ!ﬁg H’hﬁ’at' g
el astic seal atsingledptesak aatctiorxGerBisiscprasent |on betwesded W the centrai

i ntersection piirrcés tg?t exhi bit 30sections of the sealing surface to
enabl e the el a$t loge( “to interact with the |ongitudinal axis (20)
of the valve rod (2). 511.Vacuum valve conprising a valve plate (1)
and a valve rod (2) at which the valve plate (1) is suspended and by
means of which valve plate (1) can be noved between an open position
in which the v&tspansianeecolingnoaadf &laiheseto poshiraeerisBdWhitedt {iAe
vacuum val ve i sed.and the_val.ye_plate (1) seals a val ve opening
(22), Era():har act e qté'léﬁ@”'.f?tlf’ﬁﬁt(,g‘l' i%’ éésﬁzhéfeoﬁg‘?@ﬁnf FRSpPeglively sirabeth(sijesit
t he valve rod ()Qﬁqei(serﬁﬁﬁijmgnqggordi ng to one of Clainms 1 to 9.

12. Vacuum val ve according to d'am1ll, characterised in that, the
valve plate (1), starting froman open position in which it rel eases
a valve 15 opening (22), can be displaced by neans of at |east one

fi t pi - I . it 3) .t hat th I d (2) i
o o B TROT CRLoRSSEio Aobofi 1t A% IRVBBR Mty sharmiessabiris ot a
val ve openi ng §w@iglibgt of ﬁalb@V}ﬁ%!%rz gi)' by ef lééﬁ”ﬂ.@“‘t@‘(éﬁ pgfcge{ gfs(?éj))fis the

surroundi ng the val ve openin . and that the valve
start¥hg from Yalee iratl dinedioat ewpediaxioo ] 9)ctimouglo abtorque vl 8aNmbacting

neans of at |e ston-cyljnder unit (27) that can

swi vel the val @Dzéﬂg@%?%%(@@g%@”ﬂ}%&eﬁﬁ' H(@9) or nove the sane in a

direction that is at right angles to its longitudinal axis (20), to a

closing position in which the valve plate (1) is pressed against the

val ve seat (2). . ) _
9. Suspension according to Claim 8, characterised in that, swivelling about

swivel axis (19) of at least 0.3° takes place due to torque of 80ONm acting

20 upon cross bar (3) at swivel axis (19).

70.  Suspension according to one of Claims 1 to 9, characterised in that, the
swivel axis (19) exhibits a distance (b) from central line (60) which lies
paraliel to swivel axis (19) and which extends centrally between

25 intersection points of elastic seal (26} with the longitudinal axis (20) of
the valve rod (2) in the case of a design with an elastic seal (26) at the
valve plate (1) or which, in the case of a design with a sealing surface at
valve plate (1) that is provided to interact with an elastic seal at a valve
seat, extends centrally between two intersection points that exhibit

30 sections of the sealing surface to enable the elastic seal to interact with
the longitudinal axis (20) of the valve rod (2).
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12.

Vacuum valve comprising a valve plate (1) and a valve rod {2} at which
the valve plate (1) is suspended and by means of which valve plate (1)
can be moved between an open position in which the vacuum valve is
open and a closed position in which the vacuum valve is closed and the
valve plate (1) seals a valve opening (22), characterised in that,
suspension of the valve plate (1) at the valve rod (2) is designed

according to cne of Claims 1 to 9.

Vacuum valve according to Claim 11, characterised in that, the valve
piate (1), starting from an open position in which it releases a valve
opening (22), can be displaced by means of at least one first piston-
cylinder unit (23) that moves the valve rod (2) in an axial direction to an
intermediate position in which it covers the valve opening (22) but is
however lifted from a valve seat (24) surrounding the vaive opening (22)
and that the valve plate (1), starting from the intermediate position, can
be swivelled by means of at least one second piston-cylinder unit (27)
that can swivel the valve rod (2) about an axis (39) or move the same in
a direction that is at right angles to its longitudinal axis (20), to a closing

position in which the valve plate (1) is pressed against the valve seat

(2).
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