WO 2010/ 0 %ﬁgﬁ%ﬁ T2009/000474 5SUSPENSI ON OF A VALVE PLATE AT A

- VALVE ROD ftion is with reference to the suspensi on BFT/42009/000474
-valve 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 valve plate at,

at least, two lateral junctions |lying on both sides of the central
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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 fromt he
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transm ss{fe @Iaﬁ@ﬁnﬂ% frﬁ:@htlbﬁ "i’§ Elsb' htddf‘tgie@ﬁoﬁWIWé %at:tyurﬂ%a%e thﬂrths
angles to the valve rod even contact pressu

achi eved tmoemftsuepe@moe pI ate at the vaI ve seat. Th| S type of

pi voting of the valve plate about an axis lying at right angles to
the g0 valve rod is an advantage, particularly in the case of such

vacuum val ves in which a closing pressure is exerted through a freely

over hangi ng section of the valve rod on the valve plate with which
the val veApiuspensionpptdhedyrm rientianed indially1emeesiEss am m@@aemmm

Svalve s te h res a
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t he val vesribatteecoﬁn@tﬂbﬁ dwete Watvearod Sombﬂséé@b\/ﬁrﬁ@@dtetthétohg@ adconical
correspondi n eI lip for exanple, in the ran %e of 0.5) of the

val ve pl afR€ ”%Wét W'%‘Ct‘%% eive theand of theualyedpd thaids da b@tflttetﬁ’etwfﬁeve
pl at gn0r

Vet veswi TR PR SRR ook ol PRI X IRE X rarla 0 bBRF e ol
desi gns, tbactends! ljmctlemambth ehe vatveercgih @peecdind- platd \veing Smbdfdmﬁis}te
over hangi rods are present even in the case of so-calle
pendul umtggl ﬁ:‘ég p‘?ﬁ‘t ﬁ@%ﬁ%ﬁtt}f %ﬁﬁ'i"&gt blo¢ies, \Ratheplaias peingniganackivelt
an axi s taéwed tof e vé‘ﬁeeﬁ ;57 Eylirdirical ¥4d qré@tsﬁﬁ\s,éﬁnte@m\éﬂtsv e, Ofr
to displace the valve plate |ts position In va

openi ng @(anmle,aembeﬂded it siastiorbeaninghiblobks. h&@heatlastiopearimg bicﬁ:ks

d but, Lift f th I
coverg nd etnbe%ge 1854 trnstiission e?ements 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 vailve 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
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L valves emanate, for exanple, fromUS 6,431 518 Bl, US 6,416, 047 B1,
. US 20 6, 986 BEOEFS Us 5,641, 149 A and the as yet not pre- puBFTATReA8/000474
German patent application DE 10 2008 049 353.8. A vacuumvalve in
which a valve plate is connected to first and second cross bars is,
furthernore, established in US 2008/ 0066811 Al. The first piston- 25
cylinder unit serves to displace the valve plate along its plane in
order to nopve th? sgﬁ)e_fr m a tpositj OB that rel eases the val ve ,
openi ny t ¥2¥e R§&ts | HIPSing Jrcentr {igrveadpenyalye iredciesalte dn rucerain
yet lifte i e I i f g%ﬂ?é r e ;
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bar, said connecting arnms being connected at their ends to

comon connecting bracket which extends in the |ongitudinal direction
of th¥ cross bar, said connecting bracket being screwed at several

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

di st ancedSiiclomaenemanalvBerwith frexle dreeiar V@ 368 S Br@ Nedtahipre hin
to be achieved, thereby, in the longitudinal direction of the cross

bars. 10 VAHEUsHiesignseSugh apdor pyampleoim the shaps efildwalyesi ipush freely

desi gned sl I f i d. i njiti A i
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1, is facidlvésatiedheicasevoiswhich, Yied valveoddaibaiwivallsivay eh ais shathial fars
at right angl e e valve rod. This is achieved, in accordance

to t .
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swi vel ling capacity of the v ate vis--vis ve rod abou
swi vel axipernimgis ¢aveaed bubliftecaingingbetvalvehsezatal ve rod is made possible
by the twisting (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. Internedi ate

el ements of el astoner material could be advantageously omtted. In an
advant agdoMglvesisser et fasfexanwle.nrent V86,431 68BRIE Uh,446,047UbrUShe

val vt 5800 R38R DT R R Rl B VRt R broPyBROR telibRy nafen
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A vacuum vaive in 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 vaive plate along its plane in order to move
the same from a position that releases the valve opening to a position in which
the vaive 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
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The cross bar can be designed to be straight in a possible

. enbodi ment¥O B40/445¥Beby t he sane extends parallel to the swi vBFT/45PE/000474
It can al so have segnents that run inclined to the swvel axis in

anot her enbodi nent. WD 2010/ 065976PCT/ AT2009/ 000474 5Expansi on in

the direction of the swivel axis here is considerably greater than in
the direction parallel to the valve rod or in the direction that is
right-angled to the swivel axis and right-angled to the valve rod.

1t"s expaReNBFCIPA 24 ot EBES & 2 FRITMES GANgriiag braskehwiie xtepds in dhe
ot agqBre e PbEMardotn ek bohfhbafbied Mg botddd

ri ght ang e vant _
i nvent i onahsevarpplacerih thel longibhydingahection b theacmssban yhatgard dstangsd

Figure 1 presents a.,valv | at e suspended at a valve rod in a panner
that 1s i oML Becriitle DR RuSh JRhORGRM Q1 S0U918 '@ BRACORVPRew
of this Pe{dreby, iR & BrZItIEFE BRedidofithe\Wéssliarsti gure 3 is a
magni fi ed section B of "Figure 2. Figure 4 presents a section al ong
line CCin Figure 1. Figure 5 presents a section along line DD in

Figur¥ 1. 20Figure 6 is a diagonal and magnified presentation. Figure
7 is a schematic, sectional illustration an L valve in which the

suspensi oMhe Rbddive @8 tHe ehtiGRT RpBsRIg-a simply designed suspension of the
type mentioned initially with which a certain swivelling of the vaive plate, for
example, in the range of 1°, is facilitated vis-a-vis the valve rod about a swivel
axis that is at right angles to the valve rod. This is achieved, in accordance

15 with the invention, 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 possibie 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 8 presents a section along line EE of Fi gure 7. Figure 9
Ci's a vi ews¥204HEEHEr possi bl e enbodi nent of an L val ve wi t h BCT/AT2009/000474
25suspensi on corresponding to Figures 1 to 6. Figure 10 presents a
section along line FF in Figure 9. Figure 11 is an enlargenent of G

of Figure 10. Figure 12 is a diagonal view of this vacuumvalve. WO
20101065976PCT/ AT2009/ 000474 5Figure 13 is a diagonal view of the

val ve gear of this vacuumyvalve with the valve rod. Figure 14 is

magni 11 ed FIPAGRIARIN Wi Firgetion ehiRpsyivet ays hefpds \‘P&Bﬁldﬁf%l}’ geeatet mame
val ve 10odin {0y [2tidR e eﬁ@@ tﬂqvmﬁs&tor% ded&ré(ét%‘f‘{ U@.gn%r@?é& gn
o] valve p ve r I'n~a

vi ew respectl ve y ate suspended at a
manner t hite swwehamsczmd:ldglhteamgledn to tiee wakwenbdonltamadbmg ihca dirsetiond

enbodi nen f the invepti ure resents a section along |ine
i n ot s paraeb i Ber Al rod IS rcAgBiasauslyr Sitmes pregipetgn-that
Figure 20?'ﬁre@ﬂor‘?WhﬁfFﬂ@%?@hPéndleh@o Fhjgure 17. 15Figure 21 is a view

of the valve plate with a ¢ross™bar that is shaped as a single piece
at the valve plate, an end section of a valve rod and a connecting

screwd n 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 crogserWah@igaathrf défails of the invention are explained below by means of

the accompanying drawings.

Figure 1 presents a valve plate suspended at a valve rod in a 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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20 Anal ogous _parts in the various figure are furnished with the same
.refer encewﬁ@ﬁﬁjéqeés?mA first embodi nent of a suspension, in acdrATZPROO00474
with the invention, of a valve plate 1 at 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 central junction 4 to the valve rod 2
and that is rigidly connected to the valve plate 1 at junctions 5, 6

Lhe' Vel vel (At o 21 8 AL 5hs vekuasen BES g Gye avil he

directly ygepes8ively i.e., the cross bar 3 is adjacent to the

central junction 4 at the valve rod 2 and at the 30l ateral junctions
5 6 at the valve plate. WD 20101065976PCT/ AT2009/ 000474 5Connecti ng
screws 7, @uisddoisa? nagnitied diaganed vievh ehécyalsp 9egr iidhisayamium yapveas

wel | as | the valve plate 1 in this enbodi nent. The
Cross ba?ﬂgﬁﬁgéswgﬂéar%géchnent pi ece 10 into which the end section of
val ve rod_2 can be inserted in order to effect a connection with

val ve rodFigure/apy¢6 and iopresenta silenvisweuiew amd Rottamedewdenpealively ef

t he front_si j ' Q ' . ich
can 59 1 2 dPlB P Bl s ReER TN W 3 bl 1 B KR Hce Wik
recei vi ngthepgenemtipn ddmrdiag te arsetoddiemipsdifnenabf theSiagsritiah. agai nst
swvelling in the receiving opening of attachnent piece 10. 15

Thr ough- ber e w4 tHrou whi ch connect i screws 8, 9 extend, are
desi gnedbﬁﬁu?%iglpé%seerrﬁ? aesr?gng%giqr@n@eo ﬁclpcﬂ@“rﬁa&’% in the enbodi ment
to enabl e connection to the valve plate 1. Connecting screws 8, 9
are, furtFiguroi8 s soealgdeinenbot hinddged bl es 15, 16 of the val ve
plate. 20 The cross bar 3 is distanced fromvalve plate 1 in a

central s&gg}&gogaﬁgnfﬂgeﬁéﬁféf‘gg.}'g-@gn%%_ extends across the area of

junction nd acr oss era sections up to projections
18 that are designed in the area of the lateral junctions 5, 6. This
di st abce figHee il Hea yien obthew!vh plede withra/gross 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 6. 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.



25 indicated b of exanple at one place in Figure 3. The | ateral

. ends of tH@?@F%%Gég%ar 3 with junctions 5, 6 are angled in th&ET/AT2008/000474
enbodi nent presented. O her designs are al so possible such as, for
exanpl e, straight ends (conpare with enbodi nent according to Fi gures

15 to 20, described |later) are conceivable and feasible. 30 WO

2010/ 065976PCT/ AT2009/ 000474 5An acting torque sw vels valve plate 1
about an imagi na svm'v axi for exapgple in the range of +1-

The 1 veLORRPETESFTFYS Tard anérﬂa%w%tq HeeanoRgHen i i vave 03¢
of Lhe vauuGdiio 8&1@&90@@{@ Helallolhie 1A HIS eRitodingRe. of Lhe vaive

plate 1. ype of torque that acts at t e SWV axis 19 results
when t he val ve pI ate 1 is pressed against a valve seat by neans of
the valve rod 2 10 and the valve rod 2 is bent as a result. The

pi voti ng about the swivel axis 19 takes place in this connection by a

torsion ofhgkpsss MA3 Ras Eﬁratt@éﬁﬁ‘lé'n? |efc@rfﬂli‘?|td’f:vhiﬂh th@ e?@'\!f@c%éﬁrdf%lv%t
the swivel axis 19 can cause sw vel |ng of val ve p ate Vis-a-vVvis

t he val veradod c2nabe sgertsld iaxorslerl do isyfest g\momech@@methovalme 40d 2. Valve

ais 45 1 Bl AR S| & SotaleS. ol ol o6 F fi’ Ritecity, Scr”

whi ch t hec@iﬂﬁﬁm?%cr@w' B &ampes eerewbldeand askichatard b'eslr@éﬁé@rtﬁ%l)gh
conmposed of netal here. Swivelling of valve plate 1 of at |east 5

about swi W@U@bcb@rel& tbabhésaansyﬁ@uentzr@ce@m omemng poBsivalve stath Isng

ol ate 1 ViRl e R, e SRAURY 88 e BN gB 3R G0y 488 hrt G

in the zep|eced$)l.t| on once acting external forces are term nated.
Swivelling, at least in this range, thus takes place through an
el astJ'[c deformati on of cross bar 3. 25 The swi vel angle that occurs,

start 5ng fromthe 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, nost oTlnr@ulghdm% heh 14 thr@oghrhvenich mﬂwtingrmrew‘eeﬂ i9n extend, are

enbodi nen d as, on r does n
Conar st ofesigud i M8 S sf ORI ordRs 647 4 intre arbibeiaut £ gnable
connectlon to the valve plate 1. Connecting screws 8, @ are, furthermore,

screwed into threaded holes 15, 16 of the valve plate.
20

The cross bar 3 is 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.
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5parts A design conposed of several - for exanple, material-fit -

i nt erconn®&x@H/98¥Fs i s, however, conceivable and feasi bl e. PCT/AT2009/000474
Connecting screw 7 through whi ch cross bar 3 in the enbodi nent
presented is connected to valve rod 2, lies parallel to the

| ongi tudi nal axis 20 of the valve 10 rod 2 and at right angles to
the swivel axis 19. Connecting screws 8, 9, through which the cross
bar 3 in the epbodi nent sen connected to valve plate 1, are
at right é‘ﬁg@@@gt@“ﬂll‘%sﬂﬂé?ﬁ%vﬁ etlﬂétevél Uh1ad Enagingly awivel axis 1;%16%5
to the sw; @@A]qu St t

1in or der to se t)eaql Vf}-ééggf})wveﬁ%ﬁass&gqgg i .t éﬁ@éése’\clog ve
can, for Exagiplieal bxaszﬁﬂ @fﬂ'len@I\lenmeirZCédnd mazalg omite pmncaplmplambéthé
seal placed at val Iaie 1.. An el ic,se {k@coul d, on the other

hand, | al SYASE AFECEd THS bR fdoruie B aginiat e SAMGLARE A%TesUlB e
f ur ni shedyid {iy pia! { ROpRUSEAGRAATRL YAk %e\a%b rhested Bf‘:‘fhé%metre& 2

el astic seal 20 A central line™ ™0 of the valve
par al 1@l &and dhe velveawids2 i benksas fameshlér riiheeplvemm aheut the ﬁmgar axig .19
The centr line 60 xt ends_ i.n %ead centr bet iitions

|
T e B e M G0 st P P LR T RO RBST by GRS il

of the vahyvgp t@dORM bResed at mémvémsnweﬁﬁ@éaéwsmémhg d?fva|v%5pléfée
el astic seal 26 shown in Flgure . If the elastic seal t wo

sections f{ iawimthearalve ead £ @t swiviegbbxiaxiSsby e sa\rme!tacmgim@faéntral l'i ne
60 as in the enbodi nent (said sections being connected at the edge

t hrough connecting sections) then the central line 60 will lie

bet ween these two sections when the viewing direction is onto the
valve plate. 30 WD 2010/ 065976PCT/ AT2009/ 000474 SThe swi vel axis 19
i s prfer aWiVRlNGseiihectplve piafe fivds-aeis tha va Vagosa Qifs"‘()&?'@“ﬁ)ﬂat'%tws

that lies éabé % e Sttty 30 fhel thatElisit GG %F€§sc g3l 1
st% @pre%/t gat?(fly eas

Fi gure 1 ance anounts to at one- fth
t he di stacnnapbmd/\e@hetdmstbm3rstme@abiyrt@rrmnsedsofaﬁetal hstd. c seal 26
with the longitudinal axis 20 of the valve rod 2. Swivel axis 19 is
her eby di stanced in one direction from

Swivelling of valve plate 1 of at least 0.5° about swivel axis 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



rnthe central line 60, that is opposite the direction in which the

~val ve rod"or8f¥¥4%f rom cross bar 3. A nore even conpressi onPQifg@gos/o00474
pressure of the elastic seal 26 can be achieved in a closed state due
to this distance between swivel axis 19 fromthe is central |ine 60.

D stance b can be dinensioned in such a manner that an approxinmtely
equal pressing force acts on sections of the seal 26 that |ie on both
opposite sides of the central |line 60 when valve plate 1 is pressed

agai nst t R@M%al vé& sRFIn pP‘é@QPﬁﬁdf 6F c&8veral y- ploér &xapinle bynaiesal-than
20% . 20l fﬁtfn‘gﬁﬁnéﬁggiﬁ?ﬂs ig,%dv?e\}é?cﬁérﬁéi\ﬁblé BRd Y@édéf@le.seat and the

seal ing surface t interacts wt ocated 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 |[ine 60

applies. @anMaktitR] s@ss7 Toligh WHcie BRI HER Y inskbetiBodifiePY BReddhted is

central section of cross bar 3 that is distanced fromvalve plate 1.
A possi bl eonfwsitesh tovaiveeroghdulies parallel ta thehiangitidings peiss2@of ithe valve

accor gdance 30w t.he .i.n ' .S used i s.sche ically presentged,in
i urte 7oshg 8hd & (B gure SRERLER TE e it BeSE e 7
the cl oseghrgligh avhidh tHe crUbER 3dhVRe ShBoditietht fpresemad apeanpesteti @n
(Figure 8) in which valve plate 1 rel eases a valve opening 22 | ocated

in wal | 2valvgglate hlareeatrighh anglesrsvibe panawdiie yrlve plate Trand at right
pi ston-cyl i | L, intermedi ate position in which it
covers va%@ﬂgg%%ﬁﬂ%%Négi%ﬁ§th which it is still lifted fromthe
val ve seat 24 surrounding 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

I nt er edi Af @1 ddaP D6 YR Uted SvAvé PIALANATEE: fsdd ThRR Hate™ vis-a-
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 intersects 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). [f the elastic seal 26 has two sections
that run parallel to swivel axis 19 and to the central 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.
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15t he first piston- cylinder unit 23 and can thus be regarded as the

. pi ston roCsP14%8e7Pi r st pi ston-cylinder unit 23. A second  PCT/AT2009/000474
pi ston-cylinder unit 27 serves to nove valve plate 1 fromits
internediate position to its closed position in which it is pressed

agai nst val ve 20 seat 24 (this could also be |ocated at val ve seat

24) and in which a seal | ocated at the valve plate 1, seals the

val ve ope it 27 i s connected to

cyl i nder %beo?w'i“ﬁlea*'lﬁf %%E&S%tﬁ qnsﬁaé(::écﬂ %’gsvﬁﬁr@r@' PG R oh vaiksd
axis 29. taﬁé 30 p éﬂaﬂep@cme%vmat% ¢y 'mgfa'hcérﬂ %ls%tmwmgurteo

itself at transm ssi on housing 31 wh chisrig connecte
wal | 2521). i s diastanoemvm'efembiyndmm@& do aixﬂ%szgoneﬂ(ﬁﬁlelthmt distares

S ocatof Retveen ol LSt 26 At N uebve S8 0, o VLRI 87
further nopg.of higdvak rogeal Sivd 2QR 139/ E ﬁ@%by%ﬁ%téﬁ&'ﬂ ﬁﬁ@ﬁé dﬁfé@tlcﬂpfrom

illustrated here 30 in order to sinplif ters A bel l owtype
seal , 1G or thexeaniras) hnel{ﬁé)n thad Ia@npeett@mesémamwntlo whmh Ve valveasd pgojgstson
one side nd conn d sealed to the valve rod 2 on the other side,
coul d al sE°Be° 8?%5 gd i nstead. WD 2010/ 065976PCT/ AT2009/ 000474
5Piston 30 is pulled in to open the vacuum val ve, whereby a spring 32
swi ngs cylinder 28 back and noves the valve plate 1 fromits cl osed
position to its intermediate position. Valve plate 1 is,

b I h
subseauenk) bord i i Ss S5 TR BIABYRY JTRBSelit "B 48 can bg
part of aastibvei tasichged3tate de hthidhdistanes bstween swhal ixRy1 Biroirsthe

rigidl conn%t ed. V\all 21 coyl d al so be a part of a vacuum chanber
i n anbt heterdiidiengtt , D y»%n Re gipesmsienerh in SUErapmieraihat an

openi ng o w,ljé‘% € ,6AS 0 t
al so be aé‘%@rgg'”‘@g I'ns égm? Yﬂlcéagg% 6??‘9%&&%&4%5& an?r? o]
t he vacuulmtﬂ}&)[:moeae sfd% tvfethewenn'bhhﬂmﬁo witensvalygpelaté 1degirgsseal sgainst

emerges int ot her, enbodi nent for a al descri bed bel o
vmthga sI ﬁéﬂ?i\f f(pfefﬁ?l"{;c-lhpe SpYadVéQr%ﬁé tﬁ\é%:y; V?’@Boeqco/ﬁl accordan\(l:ve

with the |nvent|on

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,



This othey ephodinent is presented in Figures 9 to 14. Valve
- 33 is 20 {9’85. gneégggs an insert here for installation in a Va%@ﬁz@o%/oomm

chanber 34 that is only presented with a dotted line. A transm ssion
housi ng 31 that has actuators with which to open and cl ose the vacuum
valve, is rigidly fixed to valve casing 33. 25 Valve plate 1 is,
again, noved froman open position in which it rel eases val ve openi ng

22 t hrough i i it i iCch:J v

openi 1o 2IBLSY ERFE L BB e 2ehfa el Pios e MR Bickd ~HFREt e
openi ng 2Zacuurh @abkvecl osed position in which elastic seal 26, |ocated
at the valve plate, is 30 pressed against the sealing surface
provided at the valve seat 24. Seal 26 could also be |located at val ve
seat 24 and the sealing surface at valve plate 1. WO

2010/ 065976PCT/ AT2009/ 000474 5The first piston-cylinder unit with

pi st on 25Stasting dbnh amopenvedsitompligeral 8) nniwlsichxiadle giatect ireleadés a

Foas' he VAP PR bt kAL BE TSR S PR e o
i nvenid 0“ﬁrsT?%tc‘é§/—F§ﬁnd@rﬁIrﬁt”2@Yé isAdftertRitate §>o%maﬂeiﬁtmchcrt YA vaRi 2

by a brace 35 inder spaces for piston 25 are located in bearing
unit 37. Qyenindé&2 mddowvdictsd is btk ted fromcijie vales septadbsufronnging tvatve

5 B i i N d i h i $-a- Vi .
Cr anom ssTRRHG 2 n /S TRELE I Tecpept Rp et Risand Tgavald BBFed fon
38 that |dji§Fla@édrihgf§ ggﬁaé?@spraﬂet\hﬁe@xh@\hngith@qxdwp%@e0|ffrtsﬁH %e i 2

and parallel to axis val ve 150pening 22. Bearing unit 37 also

gui des vapeationdp siinteanadiadaipesttionx Malvairedct isopoeciamie iiston 2peof
plat e151 ftrh%n?hjs{ Bislt&%-g{/lm%%'r %’ﬁt P9 %'nﬁ' A {h?ls' 69? ré?da%S&’ é%ot?]'etﬁig%nt x%léiegf

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 29. 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



pl ace by noving the bearing unit 37 in direction 38 vis-a-vis

. transm ssPVEOBREIEi ng 31. Springs 40 | ocated between beari N TdHRI09860474
and the transm ssion housing 31 are used for this purpose. In order

to open the vacuumvalve, valve plate 1 is first pushed fromits

cl osed position to its internediate position, in that bearing unit 37

i s pushed against 25 direction 38 by second piston-cylinder units

t hat exhi Qi i.st.ons 30.. | i nder spaces 41 for pistons 30 are .
ool grivd PREBAP| RGP URRiN 30 SPBRahg B M VG HBEEY AFREtgnis suinge,
that are fashepred phck %@B%@éé e Reud PRtsh BB RS e!osgo HER189%

with a passage through bearing unit 37. 30 Spaces 43 lyin et ween
t he transimarsiasiateaposiionl ¥atvet héatbehrisngubaequeitlyc onbdeddol ibmdretn

with a pressure, nmedi um rticularly conpres air, in order WO
2010/ 06 BoTenia AT SRAIR0R Sra PR EREE ET68 g pr esaure w th whi ch

valve plate 1 is pressed onto valve seat 24 when the vacuum valve is
cl osed. Bellows 44 serve to guide valve rod 2 out fromthe vacuum
area. 10In this enbodi nent, a section of valve rod 2 that projects

i atett Pt A 4PbbaiferfebRient; dhelld oV AEE RaY7 IEWR 52
rod when grisrivigeisnrholalie3i $s egidsedonrisoppevalb2 hesaldyalso 8 @pattlef a

sanme side of the valve rod 2 as the valve plate 1 and is |ocated at
transni ssYAWURDEEAMGERIN BROIAEr BMPRdimephnetarely valve npesies2? isfosaed
it %szezsbfgnféﬁgﬁm&%‘?'tﬁ'@ VARG Em3hdinéd! Vel 8iénd 355:008! fithermore,
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



when valve plate 1 is closed. Acting forces are schemati cal IF}/
. present edPrOtGEFE 11. Valve rod 2 is bent as a result of &CIAJ3ORGo0474

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 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 e |l e, .0.4. A secon aodi ment . of a suspension of the .
Vi ve Boi al B8 Trslipiotaricyid BnE il BSoR b e RTOHO RS R Bris
that can hatiitébiion $6%oARRE dplen! RARALYS Y hi¥nAEdRld BBSiibn I BGinGO"
exanple, I1s illustrated in Figures 15 to 20. The difference en

conpar ed vave redegbadiwhich vaivespiatedliin Sigpendedlin acoidanoeal with nthehe
shape of the cross, bar 3.. Wiile the cross bar .in,the enbodi ment

coor df nghVeniars. 108 Hrst BN FafeF uit & Soaunda UBGRE S AV i prave
the | atergd 3ylindeftdparss fbe piitbh 25 A tddpa$ ir?-%_eaﬁhg @037 DBYlirkidm
enbodi ments according to Figures 15 to 20 is designed to be straight
ri ghtlQup ¢aver 68 Gesks thereylieden spasesdor MEIAr0d®/ 065976 PCT/ AT2009/ 000474
5are again 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 between these projections 18 (refer distance a
in Figures 19 and_ZO%._ An attachment piece 10 into which the end

si de of VBEIEG oHNit23£a BePRAERS i BUChoaamanaghivis-ands fheirarsmissionhe

area of t ent } i i (SGI ; S to

connect (AT o4 et K B8 doucd B BRY' i teubn D 1T 5fdhe

swi vel | edarmglds td fites ekisl direstidrh 86 vafl vadve ostl 2 artabpéradiel ebxigxd3s of valve
15 opening 22. Bearing unit 37 also guides valve rod 2 in and against axial

direction 36.

Moving valve 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 fransmission 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



19 by tw sting cross bar 3 as a result of the elasticity of cross bar
3. The 1¥'%/P¥Png range and/or the swivel angle occurri ngCi@0FH00474
a specific torque could, for exanple, be the sane as that of the

enbodi ment described by neans of Figures 1 to 6. The swivel axis 19

in this enbodinent is again distanced fromthe central |line 20 60 of

the val ve plate; conpare sanme to distance b sketched in Figure 16.

The expl apation that .has been gvr'tﬁ\/i de fB’r eln%ﬁ%ii ments in Fi\gqﬂres 1
to 6 appl P WEFRPLLON Y RTETYLT dNVRIFR VBOS RIPH T &t PreReed ORiq Ve saat
60 and it 94diidrpmes,dcuem e v ¥edq.axi s 19. 25 Anot her enbodi nent of
t he 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
t akes place through a cross bar 3 whose shape, as described below, is
different fromthat of the cross bars previously described.

Fur t her noBellow$d 44a:0%s tdauidd valvel lad eabpsintastvabsudeseganed as one
material piece with the valve 30plate 1. A design conprising separate

parts that are connected to one another, for exanple, as one materi al
pi ece by welding for exanple, is, however, also WO

2010/ 065976PCT/ AT2009/ 000474 5possi bl e. A design conprising separate
par t siandlrctins enthicaimeht, Gugdctnsofr eaive ood & tHat projecisoinemi outhdfeberiihg

f easi bl e. S r.3.,is, connected in the area of a central junction
25t the Va2 atdRLSanindrOSE aies o VHE D d. RoshRRoricdsai igpper

| nto T ecess Abien RACRGRIorRBNGALE YBPWRER fhe AhcllifSTalbaris3obokd.
this purpose and held i'n the sane by a connecting screw iC
est abl i sh8topper Hbheyghbpdee al thet barnagide bétheevdlvalrod Brasethiei vajve plde 1of

a6, "ao trad B Penipel FRERishioR il A Do) 2 BalsaBedieck Bompisssne.

centrgl ClOsEE lanBehistiee Srof! -beériﬁ%; it 9PdodapRs phide B N8, %ngv%g
52, 53 that 15each extend up to Tateral junctions 54, 55 and 56,
respect i v&hgn yalvgtilale tisodesashr 3 is connected to valve plate 1,
extend fromthe branching points. Cross bar 3 is distanced from val ve
plate 1 by the central section 17 of the cross bar that consists of
the central connecting piece 47 and arns 48, 49

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 vaive 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 vaive 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 to 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



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

. start froWPBBEWP@ﬁSVﬁg points 50, 51 are, at first, also distdHC&d2400@pa474

val ve plate 1 and nove progressively closer to the valve plate 1 as

t hey 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
junction 4

52 distance thensel ves progressively fromthe central
duri ng ¢ MR AGABErEESR NboRteanedlribe RIS MIaS08A Chitrf b Hienerose bar 3
and/ or .5]istd?sﬂaHBé%'ﬂ%ggv§|% MAEOf indPetdhiral Be tanﬁﬁﬁﬁh’ﬁ'xes%‘é@&é%’rﬁﬁpﬁs@e

respective arns 4 respective branching sections

30pr ogr esgriojaitipnel1@sieefet distdreeca it Fgurgsuh@ endr204. during their
progression fromthe respective branching point 50 and/or 51 to
junction 55 and/or 57. WD 2010/ 065976PCT/ Al 2009/ 000474 5In this
enbodi nent, consequently, two lateral junctions 54, 55 and 56, 57 are
respectively present on both sides of central junction 4. An even

| oad t r andmadiachmeat pigss Whinte which thelerdhaiderdvebie tsd 2chh decossited,

t hat the | Lth les teri thi ckness. .On t he
wnol o9 e RGN, 08 BRVARRETh, e ipE T BB Bba WNGRER 0 et
57 can besgiews gned otre aigalb 16 ebhrsRAREivalelslarchiafg vaRetlods. Val ve
plate 1 can swivel to some extent vis--vis the valve rod 2 about

swivel axis 19 due to twisting of cross bar 3. The sw vel range and
the extent of the 15 swivel angle in the case of a specific torque
acting at swivel axis 19 can, hereby, for exanple, be the sane as in
t he case \tlvemiatdi neant be dedwaliebledl itlandis-arvis ha wdlivagodP abons swhal adis

takes place, majnly in the area of ar 48, 49 whi ch are designed_to
be correspoRyi HYPING FIQFSt bRl Sh"f‘% %[ﬁ%’ﬁs@f?f@oe}ﬁﬁﬁmﬁhp?%% 3t g THe

val vecpl ; f X, f : i.Ng
ext rﬁlssi oﬁévfﬁr%%lllﬁgﬁrgﬁ?fgzﬁ]e@ﬁtrﬁew'%?ﬂw%tﬁﬁegrlépr oct’?‘sq Egjes e%s?ﬁé@\f\?%lﬁﬁb
axi s 19 icowd, farhexampledibeethe sdese asbtuit | éfetheaemticgimeaindessriical tlge

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

14



| ongi tudi nal axis 20 of valve rod 2 and the greatest expansion of

. cross barW@20¥5pHRes place in the direction of swivel axis AG/ATER000474
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 valve plates 1 at valve rods 2 can 30 be enployed in connection

with the L val ves descri bed. These suspensions, 5 can be enp| oyed
bven it RRSSIbiEe APSRERAOAIYES SSRRHISBA G CSaIfaCRon thHBpchakieH

val ves, espefddtibhYs tOndatlase aMdtiBadipRe! Y overhangi ng val ve rods
t hr ough I ch contact pressure of the valve plate can be transmtted

to the valve seat. 10The 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

ref er enceCkssst hgr Did eohmddted in thevBiedhot HeeRfraNtihBlich Bl tBnfe Afalveatode?.
plate 1 lies parallel to swivel axis 19 and to valve rod 20)

Expansi onARnepthesefitionc of dhe ovalyei fogl istnsertedl iimtonesastsy gbeiremalseptral

or of cioanl e EeRE e P ot A R aiPedis BRIeSRb A RORGn R iatl Bkl
20 of val yenrieating screw BXpanhidhosstablistlsv# tiroaibh Boren 2 freodgt esd icentralf
swi vel axis 19 can, for exanple, lie in the range of between 200 and

400 mm ankPrEEsHRgiRiRcS AT CrRSdhaled @Nens STcrevsed ieaio) @ Mefeadad hale g%ivalveo

could lie t e : egli S
bar 3 to l;[o'h22 'va‘?vn{esa{%d‘lg;{hcé;?xa Souﬁgigﬁl%f%gng’ﬁhmg@ %ghﬁirstﬁ%tt%;ﬁotﬁ{]@%
t hat pr esearitead connédtingepibod idTerni first @ndsssdamd3raochidg deatiord2pB ehat

al so have a projection in the direction of the ]ongitudinal axis of
val velopl aCtbEXiSBohUp ToJataiabbINCHaRs BAd Fondld 56 e desRRctvalyya Wi,

30 cross bar 3 is connected to valve plate 1, extend from the branching points.

Cross bar 3 is distanced from valve plate 1 by the central section 17 of the
cross bar that consists of the ceniral connecting piece 47 and arms 48, 49
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



WD 2010/ 065976PCT/ AT2009/ 000474 5REFERENCE SI GNS 1Val ve pl ate 2Val ve
. rod 3Cros¥OBAWPFAEent ral junction 5SLateral junction 6Lat er diCT/AT2008/000474

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

5 In this embodiment, consequently, two lateral junctions 54, 55 and 58, 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 1o be correspoendingly 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 preferably at least 5 times greater than in all

other right-angled directions to the same.

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

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

16



20'14Throu¥% hol e 15Threaded hol e 16Threaded hole 17Central section
. 18Pr oj ect P'OFOPPHFEi vel axis 520Longitudinal axis 21Vl | 22REVATE009/000474
openi ng 23First piston-cylinder unit 24Val ve seat 10 25Pi st on 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

longitudinal 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 1530Pi ston 31Transm ssi on housi ng 32Spri ng 33Val ve casing 34

- Vacuum ché@Pr8t%%6°785Bel | ow 36Axi al direction 37Bearing unit PCT/AT2009/000474
38Di rection 39Axis 25 40Spring WO2010/065976PCT/ AT2009/ 000474 5

41Cyl i nder space 42Pi ston rod

5 REFERENCE SIGNS

1 Valve plate
2 Valve rod
3 Cross bar

10 4 Central junction
5 Lateral junction
6 Lateral junction
7 Connecting screw
8 Connecting screw

15 9 Connecting screw

10 Attachment piece
11 Threaded hole
12 Through hole
13 Through hole

20 14 Through hole
15 Threaded hole
16 Threaded hole
17 Central section
18 Projection

25 189 Swivel axis

18



43Space 44Bel | ow 45St opper 10 46Recess 47Connecting piece 48 A

- Arm 50Jun®fi?8HPeE Junct i on 52Branchi ng section 53Branchi ng s@&?%’m“‘m
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

19



59Seal 60Central line 25 WD 2010/ 065976PCT/ AT2009/ 000474 5PATENT

- CLAIMB 1. W8 f8H¥HSY8n of a valve plate (1) at a valve rod (2)"HTAERHE0474
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 10 least, two lateral junctions (5, 6, 54,

55, 56, 57) lying on both sides of the central junction (4), the
Cross bar %3) ga iQ% a _distance (a) fromvalve plate (1) in a centra
secti oh (i ) C Hﬁ?q iqﬂﬁthe central junction (4) and adj acent
sections of the cross bar (3) on both sides of the sane,

charact eré4@ed Pistodhetd through a torsion of the cross bar (3), the
val ve 15plate (1) can be swivelled vis--vis the valve rod (2) about a
swi vel ax'§ (1%# g@ich is at right angles to the valve rod (2). 2.
Suspensi on~acc alng to Claim1l, characterised in that, the cross bar
(3) is designed as one material piece. 20 3. Suspension according to
Claim1l of42, Bebewicterised in that, the cross bar (3) is connected
to valve rod (2) by neans of at |east one connecting screw (7).
254.Suspe@§ion8g§§gﬁding to one of Clainms 1 to 3, characterised in
that, the cross r (3) and the valve plate (1) are designed as one
mat eri al piece. 5.Suspension according to one of Cains 1 to 3,
charaﬁlerEQed Recestat, the

47 Connecting piece
48 Arm
49 Arm
50 Junction
15 51 Junction
b2 Branching section
h3 Branching section
54 Lateral junction
55 Lateral junction
20 56 Lateral junction
57 Lateral junction
58 Cylinder cover
59 Seal
60 Central line
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cross bar (3) is connected to valve plate (1) by means of connectin
30screws (‘ﬂé’,z})@ﬁsw §6 Suspensi on according to one of C ains 17 QTHJ‘T%UOQ’%OMM

characterised in that, a single lateral junction (5, 6) is present on
both sides of the central junction (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. Suspengy r Qi to one of Cains 1 to
7, characterised in that, a sw ?ﬁﬂg%RWVe plate (1) by at | east
0.2 takes place vis--vis the 15valve rod (2) about sw vel axis (19)

t hrough a torque of 80Nm acting upon cross bar (3) at sw vel axis
(19). 9. Suspension according to Claim8, characterised in that,

Sui vel 1 ng 200Ul RHIS oRX Saild Blard 17y bRRYe fodf (HAE IS S450d

t orque of 8BONm acting upon cr SW v axi's

/ O. Suspensi on barc@) éum\dlrtg p@l@eﬂﬁm@le&ltﬁ&hé_vamegod tt:h)%mtbehwg&&ﬂmbnted
that, the sw vel aX|s %(éxhl bits a distance fromcentral |ine

(60) which |ie® Hgrl Y%IFO 5ai Qenir| ginclioy (ahanwlﬂem ExnRefigd at, at
centrg{ly bet
t he Igdng?/t udi \r/]\{g Qté)?’lgg Iéet%?ﬁrf&foh vg?ve rod%?fﬁfwnph%?@gthgg%sg%
desi gn wi t h ancesites tjuctoea(4)( ﬁh’ﬁ cedsst ibar (Bl hearing atcdasi(ah):e(ia) \doine lvalvien
the case of a vvlth n rface,at aI ve plate (1 hat
L provi ded { oDl DR sRir sRcupaeTH it Ve ventaTutelon dhiwas
centrally bet WeaBcAMOsbEcHsS B 1th@McBes Nbar (3)2bneBHihPkides 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 angles 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 {o 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).
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30section f th ealing surface to enable the elastic seal _to

. interact tzﬂm(qqgg??ongi tudi nal axis (20) of the valve rod (2'3&’”2009’000474
5ii.Vacuum val ve conprising a valve plate (1) and a valve rod (2) at
which the valve plate (1) is suspended and by neans of which val ve
plate (1) can be noved between an open position in which the vacuum

val ve is open and a closed position in which the vacuumvalve is

cl osed. and the.val ve.pl ate eal s l ve .opepi 2 .

char acl er Psed PHoRHEEh &itally BRBGR ¢GRS oREP . Aokt hised ndngtua e
rod (2) is desiiggrdizernrjdhdiibr 95088 i9fprekahtenlbét Sided 2ofVaed! Wehtral
val ve according to Claim1ll, characterised in that, the valve plate
(1), starting Mne#®AfHopen position in which it releases a valve 15
opening (22), can be displaced by neans of at |east one first

pi ston-cylinder unit (23) that noves the valve rod (2) in an axial
direction to an internediate position in which it covers the val ve

openi ng (22) bguspendiomevesrdind toeshd 6PCIAmMEal 16£6 Setrtradtéfized Ui HaNKliong
t he val ve opening (22) and that the valve plate (1), starting from

t he iHt er nedi dgtErpbiinctions (TS 2B6pe )salievieiesedt ipppaslivaly on kath|sides
one second pi Séﬁﬂé%@%r@?ﬁfﬂoﬂ&“@”” that can sw vel the valve rod
0

(2) about an axis nove ‘t’he 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 valve seat (2). 25

8. Suspension according to one of Claims 1 to 7, characterised in that, a
swivelling of valve plate (1) by at least 0.2° takes place vis-a-vis the
15 valve rod (2) about swivel axis (19) through a torque of 80Nm acting

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

9. Suspension according to Claim 8, characterised in that, swivelling about
swivel axis (19) of at [east 0.3° takes place due to torque of 80Nm acting

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

10.  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
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 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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11.

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 one of Claims 1 to 9.

Vacuum valve according to Claim 11, characterised in that, the valve
plate (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 valve 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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