VALVE HAVI NG A SEALI NG MEMBER [ 0001] The present invention is directed to a
val ve having a closure nenber for closing a valve orifice, particularly so
as to be tight against gas, in a closed position of the closure nenber,
wherein the cl osure nenber can be noved in a closing process by at |east one
actuator starting froma first position of maxi num opening at |east along a
first partial distance with a |inear novenent conponent in direction of its
cl osed position, and the actuator carries out a closing stroke with a

| inear stroke direction for a novenent of the closure nmenber with this
novenent conponent. [0002] Ceneric valves are used, for exanple, in

sem conduct or fabrication or sem conductor machining, to carry out

i ndi vi dual machining steps in a gastight manner in closed environnents

whi ch are substantially '3§ Eﬁ?ir [ : m envi ronnents. Oten,

t hese val ves are al so caﬁ?@%ﬁ éihl Oé?O%gstﬁg@ﬁgﬁi al so frequently
referred to as slide valves because the closure nenber of the valve is

di spl aced along its path fromthe rmaximum open position to the cl osed

position i | inear manner at |east partially. As a matter_of principle in
Such val vel0TLar ChoprsteabsveRai thatd b Sul }\aoﬁ%hdpgﬂﬁg]ﬁaﬁwoaﬁlwaﬁged at
the cl osSun&.NBaRERE, paficuilly (1R 15 8atigRUESIACE:s Al 2 LG AVRkVEn 6OIE eRRRNdI NG to it,
is not |oaded transverse to its longrtudinal direction after the closure

menber hasneride whonnabt cwburhmetrber sk megedsinpfchsieg P8Yed bg hidaast §ter esses on

the seal s ar ner al | cknow edged _as_bei ng ve etri.nental to the

| ongevity a%a)tfl s?rﬂ%mén a]ircfrxfgirsf)f’ %S\l/téor?tht"h&fﬂsn}m\l/o rclng1 $t {%Sf)é 8% * r58%FL nenber s

have been ddevel wipeslihdr idd@eriént @6mpdden vifiderbetidb & f TDMakH @oddiod, @aishe partially in

a linear notion fromthe nmaxi mum open position to the closed position. A

first grodpusPr @rsores Aaetgke yih e dper sipke ddecgion & amovaesidistcantial | y

wedge- shapgy r§9mhmggwﬂhgggﬁﬁwﬁ%gpggﬁgkﬂgresses the closure nenber agai nst
Icu

t he seat surface perpen ar to the seat surface at the end of the

cl osing &?ﬁnt he, ¢l osur r.due to the h .effect. Closure
nmenber s rﬁy isG?§%%‘oxg§r %ﬁ?é@ﬁ%gﬁwglﬁﬁgaﬁwd55§{?Q%%n 4,921,213 and US
7, 011, 294 serhinogiabreF magiefias,it€ caral smespditifiel abosun@scem b e gastightinteinhérad | y

di spl aced gearjy inads Iaﬁgnen direction ,
ed environments which are substantially emptied of air, i.e,, vacuum environments.

ol
Often, these valves are also called vacuum valves. They are also frequently referred to as
slide valves because the closure member of the valve is displaced along its path from the
maximum open position to the closed position in a linear manner at least partially. Asa
matter of principle in such valves, care must be taken that a seal which is usually arranged
at the closure member, or at the seat surface of the valve corresponding to it, is not loaded
transverse to its longitudinal direction after the closure member has made contact with the
sealing surface. Such shear stresses on the seals are generally acknowledged as being very
detrimental to the longevity of the seal. To prevent this, various type of closure members
have been developed in the prior art which are movable at least partially in a linear motion
from the maximum open position to the closed position. A first group of closure members
is constructed so as to be substantially wedge-shaped so that a force component presses the
closure member against the seat surface perpendicular to the seat surface at the end of the
closing movement of the closure member due to the wedge effect. Closure members in

this type of embodiment are shown, e.g.,in US 4,921,213 and US 7,011,294. In other

generic valves, the closure member is initially displaced linearly in a displacement direction



by an actuator for closing the valve until the closure nmenber is in a
position in which it |ies opposite to the valve orifice but so as to be
rai sed fromthe valve seat. This is followed by a novenent wi th anot her
novenent conponent usually oriented perpendicular to the seat surface so
that the closure nenber is pressed against the seat surface of the valve
housi ng. The second part of the closing nnvenent in such inde val ves is

\a/‘glhilgvleﬁ |3n chia;'or for c osm Xhe ‘%’%8?16%?“@%%& ré)g E%‘e%r%ggﬂosrhﬂn n w 1{:]?88??28600]:

t he val verih@ppcrsngtdagﬁeaaltrd darﬁﬂclg»um\éeﬂfﬂiﬁralbéd frdﬂiE&de/aDE saanqtmﬂr fol&kedat or, Wth
respect to this type of valve, in which the closure nenber inits entrrety
execut es h* I mtc,%rﬁéer‘%ranathgrrrawéa*ewmmm ugrherrisnd Refpedisrlar B8O known in

whi ch t he gl QaiE§ FFEUH&% cldsre ME%%?Q p?c&@a %Instttgcesegﬁs%}fac%l'gfftﬁecﬁlvpy tilting
menbers. A design of h| s type is shown, e.g., in 24 387. [0003]

ot her var haming. Blic @L@s‘maet qﬁehﬂ:rémmgkmmmerftnmmctl hleiepra]vgsrls arhnevare moved

linearly clusiyv i rectl t.he. maxi mum open
posi tion d%%(r(gmt‘ﬁaé’s e‘é% 29 8%%? ef“"dlﬁplc O“isﬁrg%mé 81"9{[11‘@9@% e NPface of the
val ve bodiheinSerGOpreREPQARENEE YarAUFfRBGEthe viles RAREE Gy L ailtidgGnéReRyement

direction of the closure nenber. An exanple is disclosed in US 6,685, 163.
[0004] | t Teds OhRPEIE PERRPT (With K@eprtP dHs &PY of 6ive.dmMhyd thheoprnaarbeovenent of

the cl osuy & HBRBSKe R¥es TRRNG 2 )5 g§&191|o+e¥naqp%lﬂgp‘tdrﬁmsa |LRb @Ry ! 1 nder

unit. The piston’rod of this ™ uni nerally dcts directly on'the closure

menber . Thi ghittagietclusurd mawback pressed ng;rtn,sc thheat wHagibygilspeednbnd Aopeni ng speed
t hat can be, re Ilzed b rreans of I%E ﬁ&neumtrc actuators is not as high
as woul d eégaé els B &t P\PF A tha®f i rst novement phase. Second, the

di mensi on'fP aug] 53}89n of t se act tors mﬁr e very large | order to
provi de t F3 Hesi Briges Age ‘b‘f“@srgﬂ? & kWP e £EAT HHAT TSR B2 the cl osure
mermber. [ 0QQ5kely B @ae&ﬂrﬂe&ﬁﬂu WheChOsESHAn BR! HiARm 0B MR filbntif® tkd 0Si ng stroke

of the actuator, which is |ikew se constructed as a piston-cylinder unit,
is carri edowdpomllh@lm taer, theedt purRen of thd whicrrgdnisverrempndigly kreanged ve body.

To i npr nger%pn%lcﬁgreteodtbg‘rllrgovg‘r}{g‘r!tld?fcbcltl%n%?Blteafi:otsurp'rnec:%n S example is disclosed

in US 6,685,163.

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

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

[0005]  JP 6-241344 discloses a solution in which the closing stroke of the actuator,
which is likewise constructed as a piston-cylinder unit, is carried out parallel to the linear
closing movement of the valve body. To improve the speed and available contact pressing
pressures, this reference discloses connecting the actuator to the closure member by means

of gears driven by a toothed rack and arms which are eccentrically articulated at the latter.



pressures, this reference discloses connecting the actuator to the closure
menber by nmeans of gears driven by a toothed rack and arns which are
eccentrically articulated at the latter. - 2 However, the construction
shown in this reference is relatively conplicated and requires nmany parts.
[0006] It is the object of the invention to provide a sinple design with as
few noving parts as possible for a valve of the generic type in which the

f ast est pogg‘imt:)vl emcl osi“ng .stroke . ﬁ}an pe r eal il7f.eq and lh_i %Q CA 0Si.ng pressures
can be achieved i CRE I IEEG BB BH TR A LA B RIS at i vel y
smal | di neasj@as. [0007] This object is net in that the actuator is so
arranged in relation to the closure nenber that an angle diverging fromO
and 180 i POPEIOViIelRdhdsH;jde eNntht Mevehddi@dhrovid  SINYM dSRARANER Fevdinotibg Cl Osure
menber along the first partial distance proceeding fromthe first position
of maxi muPATEpERisHRle Snd velneof the encris tipe ke WHick gt frwnt efssiblpeloges tigkor . [ 00081
By neans arr ﬁmn;- f 0rd | at.i t cl osure
menber pga%b%ﬁ‘gah?{(liv%g?l i cl)n,l i Ipé%s%&\?ees?% %@ﬁgﬁe\’eedglﬁgﬁeﬁskgp Oesﬁltt%ntv{’lglnsm ssion
mechani snectwans heingeahivzidmalMinedasiolke it possible to realize a high closing
speed of the closure nmenber and also sufficiently high closing forces in
the cl ose0opDsi tTianckptd B e np afaathe deliytoSiRI drradgdduatr€lditson to kife didieremaXxi Mum open
position, the valve orifice to be clgsed in the closed position is

advant ageBGeP§F the 2p sRgefiverging foe Qrand (PO Hyrrovidedchoeeinehaditder . Accordingly,
when  opepgeitd: Ehep iR SR d8dlEfenbdiSlofs 8RS pIRAMEL.RE Blelably rel eases
the valve orifice <conpletely or fully uncovers the valve orificCe. In

certai n apphiteafinstaesitiohofvewemnymi qpenigg addstbe lisaf ftiokk dintctichat theherugbosur e
menber uncovers at |east 70% of the surface of the valve orifice,

pref er abl {0088] | BysheB5%6 bf atrhregevahive tiprdcfunoen dchtiothe thaxiomummeméer positi on.

[ 0009] For the purpose of. an im eneration of force, it is advantageous
Lo provi abe SnbetPe R i aBbu TR e dE R Al mliy R Sh e dheen 80 and
100, bet wegRhhe itloRBAT o TOMSTEREh CONRODEN ofAhe {1BRChosbiandBrDEr and the

| inear stroke direction of the

sufficiently high closing forces in the closed position with comparatively small actuators.
In the maximum open position, the valve orifice to be closed in the closed position is
advantageously no longer covered at all by the closure member. Accordingly, when
opened to the maximum degree, the closure member preferably releases the valve orifice
completely or fully uncovers the valve orifice. In certain applications, however, it is also

sufficient that the closure member uncovers at least 70% of the surface of the valve orifice,

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

[0009]  For the purpose of an optimal generation of force, it is advantageous to provide
an angle between 45° and 135°, preferably an angle between 80° and 100°, between the
linear movement component of the closure member and the linear stroke direction of the

actuator.

[0010]  In especially preferred constructional variants, an angle of 90°,i.e., a right angle,
is provided between the linear movement component of the closure member and the

linear stroke direction of the actuator.



actuator. [0010] In especially preferred constructional variants, an angle
of 90, i.e., aright angle, 1is provided between the |inear novenent
conponent of the closure nenber and the |linear stroke direction of the
actuator. -3 [0011] The directions of the linear novenent conponents and the
linear stroke direction are advantageously given by respective
correspondi ngly shaped guides. [0012] In preferred variants for converting

the |inea ro vement of the actuator into a,clgsing vemrent with a
l'i near nn(?«gir@nt k@ﬁ%‘i’iﬁ%‘ﬁ‘f of Qe lingas SovyRYEt LREFGRE 24 gﬁg‘ﬁﬁfﬁf the cl osing

stroke of ditdagoragt H&k%géo@sl‘f BReCbPRIPeBivEREREF o dSnglyodhat@luydes.connect ed to the
actuator by a first articulation point and to the closure nenber by a

second ar foog2)l atih QRerRidRkriarkOBL &lnveify Gl BfE Srd@HRSEmERIRR LoLAL abl y _
connected directly to the corresponding arm However, in gastight valves in

parti cul aito ngengnefeareabivih e dnst mestman sdmpameiaitleast greevinder an i ndi rect

articul at {rz%rs]mggin tttl]xgc 3L € tokte QFth(e; laonsl 4o rgﬁaené?oesrurel ncntxgle"%tis tog?abf atter is .
preferably rigidiy sonnectedt o at M ¥ast one valve rod, “and the armis

rot at abl ycaaenecihale iuatdrhy sV iRichiatbragoidthed seterbs@t ieatbkalby on point. This
makes it possible to guide the closure nenber linearly in the area of the
val ve rodsesiid Féruksar PPitrel ative to the val ve housing preferably so as to
be tight against gas. In order to achieve corresponding | everage with high
initial v@ﬁb%]i t yT U Qs meavebee Easshegtambly spwifetcd dictirtg E1f OFe®8nars t he end of

the cl oS g, JENSHRNeurlcheyeliel Bloalch LA ROL O ANR LNE- SR ONd

articulation point shou e at ‘a I stan rom one anot her. 10014] The
i nvent i onpoade peindeal pziedatdion @rthaairpdt ehel diosedeImeaafibet hethatxbw etéos ns of ¢l osure

nmenber s nen%%@ ed,&n t he Qgiorlart, a comyon f eature of i ch h% t hat the
closure REIGEY R HERARSFE AT OPhE ¥ BEERY HroRds O AAPA PR CrIm t he
first posikivaf QU JMBXILasAY 2QRERHNOpdidt Bhis #hRRG JRSIPRY Jiidl mdEiglance with a
I i near novenent conponent. It depends on

member linearly in the area of the valve rod and to seal it relative to the valve housing

preferably so as to be tight against gas. In order to achieve corresponding leverage with

high initial velocity during the closing movement and large forces at the end of the closing

movement, the first articulation point and the second articulation point should be at a

distance from one another.

[0014])  The invention can be realized in principle in all of the above forms of closure
members mentioned in the prior art, a common feature of which is that the closure
member is movable during the closing process starting from the first position of maximum
opening first along the partial distance with a linear movement component. It depends on
the embodiment form of the closure member and the corresponding shape of the seat
surface whether or not the closure member is moved exclusively linearly in this direction
during the closing process. The invention can also be realized with closure members which
are designed in such a way that, following the partial distance with a linear movement
component, they can be pressed against at least one sealing seat surface with another
movement component oriented at an angle diverging from 0° and 180° in relation to the
linear movement component for fully achieving the closed position. Further, it is also

conceivable that the closure member undergoes in the atea of the above-mentioned,



t he enbodi nent form of the closure nenber and the correspondi ng shape of the
seat surface whether or not the closure nenber is noved exclusively
linearly in this direction during the closing process. The invention can

al so be realized with closure nenbers which are designed in such a way
that, followng the partial distance wwth a |inear novenent conponent, they
can be pressed against at |east one sealing seat surface w th another
novenent rient - . iveraing. from,0 .and 180 in relation
to the I%%%ggmﬁgé%ﬁgﬁﬁg%%ﬁ%%%%ﬁ?h%%?Egﬁ%FVF%%hrgﬁ?ﬁﬁ39lgo%qosed posi tion.
Furt her, intovérgeralcsmporeandieicwdpegpehdiatlartth ehedhias UHeweRTbRELrt RAdBbgOes 1 N t he
area of the, above- tiqned, -4 preferably first, partial_ distance with a

| i near rm\)‘g‘r‘f'g‘rf’l‘e 15‘8}’[‘%%%( psiuely ‘5‘(516?[‘P‘Bh%Ove%é%?ﬁ“eﬁﬂﬁﬁéﬁéﬁfmai‘ rleeg ed

per pendi Culedfrefeibly s | pRtaBdistartde WeN I sim S rQS HEE cIRIRANS W Ehe.8r e novabl e
exclusively with a linear novenent conponent in one direction along the,
preferabl¥ fifst, partjal distance have a sinpler construction and are
easier tol@al . Fpobarsiepigdrergetishq sveation peardisess ipthefhlowingenti on are

i ndi cat ed gbrigdie Jredd &miggs_ qu@%gagJi&tsiS%:of t he drawi ngs. The draw ngs show
[0016] Figs. 1 to 6 a preferred first enbodi nent exanple of the invention;

and [ 001?(1015]. gsFigs?l (6 10 §§£F€F@ hl%t gﬁ@o‘%rﬁ&% CJ(\)E{HBJ élétg-tﬁ{ ﬁj@%rﬁ%da!n]:il ed

enbodi ment forns “according to the I nvention. e first enmbodi nent

exanpl e a in i hyent i the.cl.osure . r 3 is.constructed in
the form i@ZPva 5%96(% g(f e Sig?mglﬂﬁ?&?dr‘fﬁn%sﬁéglr}ﬁg@’étn%%?lg?eﬁn%b%dﬁgen%rgQaSr(nibrrum open
position shown in Fig. 1 tacétdgedasasheposi tion shown in Figs. 2 and 3, the
val ve plate 15 exclusively executes a |linear novenment with the novenent
conponent | diyection 22. The opening stroke is carried out

corresponm(ﬁél y {“ntgf ABT grhsipe s 6§%Prtgmgtt%%teﬁé‘fe“flﬁ‘ﬂi“}teactl‘é‘tireby arrow 22. In

this enbogi-rmet 3 8%8ARueed IN@e 388 ofSULfacBe k4. DSirdk HaNdedmat rdhgeval ve _
housing 2. It is constructed in the manner thoroughly described and shown in

US 6, 685, T83impm epen posipied gowadn fig. i o thhicksadangairion syeeinwhiFigs % awdiBndor por at ed
in the valve plate 15 exclusively executes a linear movement with the movement component in
direction 22. The opening stroke is carried out correspondingly in the direction opposite
to that indicated by arrow 22. In this embodiment example, the seat surface 14 is arranged
at the valve housing 2. It is constructed in the manner thoroughly described and shown in
US 6,685,163 which is referred to in this regard and which is incorporated in the

disclosure of the present application by reference.

[0019]  The valve orifice 1 is shown in the maximum open position in Fig. 1. This
valve orifice 1 is closed by means of the closure member 3. In this embodiment example,
the closure member 3 or valve plate 15 is rigidly connected to two valve rods 8. In this
instance, these valve rods 8 are guided linearly in a gastight valve rod guide 9, known per
se. An arm or lever 5 is rotatably articulated, respectively, at the end of the valve rods 8
opposite from the closure member 3 by the second articulation point 7. The first
articulation points 6 are located at the respective ends of the arms 5 opposite to
articulation point 7. The arms 5 are rotatably connected to the actuator 4 by means of
these articulation points 6. This connection is realized in this variant by means of a slide

16 which can be moved by the actuator 4 between the position shown in Fig. 1 and the



di scl osure of the present application by reference. [0019] The valve orifice
1 is shown in the nmaxi mum open position in Fig. 1. This valve orifice 1 is
cl osed by neans of the closure nmenber 3. In this enbodi nent exanple, the

cl osure nenber 3 or valve plate 15 is rigidly connected to two val ve rods 8.
In this 1instance, these valve rods 8 are guided linearly in a gastight

val ve rod guide 9, known per se. An armor lever 5 is rotatably

articul ated,, respectively,. at the end of the.valve rods 8  opppsite fromthe
c) osur e s TEREE D KB b e e FLl Qe by S Rt PRI LT et on
poi nts 6 ateericdcabedimabt oha sk@sprRchik UsaeRdie aftudihret Rrcomabceppasi te to
articulation point 7. The arns_ 5 are rotatably connected to the actuator 4
by means GRECUiprgagicdineirdilvad P oRTipBiohths kand arpkzoveb Affett Tlmecretar g8t zed i n
this vari apt ;J@yyiaeaq&ssuﬁgorangleeti&ces%&bm%&hﬁ&awtﬁe IRy eds Riyredd3G sact uat or 4
bet ween the position showmn Tn Fig. | and the - 5 stroke direction 23 shown
in Fig. 3azahekténgspiralebppbs intogemdém dotdtiom 2hkhethe dpenddye 17 Theexespf ef er r ed
enbodi ment_ f orm.sho in this instance, the actuator 4 i onstructed as an
el ect r omaghe: "l”c‘)f?}i“n%wfatrmbﬁ“}a\t}gn i T Iﬁ????é%“doafmtu 87 RPHRE 7a3‘8f§13ﬁ15\ﬁﬁt,encger se. The

actuat or @gkhige to diectiSnsPRVE/AdRA3 f Dke ISHPRAIMLI ARG 260 HeonResriie: Pakhansm tt ed
via the arnmse 5 in direction 22 and extends parallel to the novenent

di rect i on '2Biscf ieree prefahly HitenfepaBendiHEr xEsCHIns 22 8Rd(or 8 Birthenect i r st
articul at R pAhAL S 6 SRCRRMARHLCHLAML OB ROBIM Sof tr PLAEI-APE Y. Xt end

b
vertical to directions 22 ahd/or 23. The Ionglkudinal axi s 26 of the valve
orifice 1ishaiad inithe fiegnt ekainpleethe ecapmefeareabtymmykendslipergpeX@dndiorar t o
directions_22 and/or.23. Further, the |ongitudinal axis advant ageousl y
forms a nél?eﬁﬁ'lea‘tsgolfeh%reﬁﬁ’% BFRREO Y| i B 3“i.thcﬁéancioig}ce"éivfzed in the
present exangd €, the linear novenent conponent or direction 22 and/or the
|l i near stroke direction 23 advant ageously extend(s) parallel to the plane of

the val ve [oozog | §&rtihy AHROBObostt AN IfinhlinfunP PPl R HRE FiQf1 ABXiFM openi ng
according to Fig. I In whic there is no overl apping of the closure nenber
3 and val vkeror np joralagpipgof the clgpuss mambendaamg|velye orifice 1 in the present example,

the closure member 3 is displaced into the closed position shown in Fig. 2 by means of the
displacement of the slide 16. In so doing, the arms 5 press the valve rods 8 and, therefore,
the valve plate 15 down on the seat surfaces 14 of the valve housing 2. The slide 16 is
supported at the guide portion 17 of the valve housing 2 by the actuator guide 12 to
absorb the closing forces. Fig. 3 shows a position which is realized in a preferred
embodiment example of the invention. In this closed position, the closure member 3 is
held in a self-locking manner. According to the present variant, this is achieved in that the
arms 5 and the first articulation points 6 are moved in stroke direction 23 over their
respective top dead centers. The top dead center is located in a position in which the
connections of the center points of the first articulation points 6 to the center points of the
respective second articulation points 7 below the latter lie exactly on the force vectors
acting on them. These lines are shown in dashes in Fig. 3 and are designated by 11. In the
self-locking position shown in Fig. 3, the center points of the first articulation points 6 are

moved over the top dead centers lying on lines 11.



the closure nenber 3 is displaced into the closed position shown in Fig. 2
by nmeans of the displacenent of the slide 16. In so doing, the arns 5 press
the valve rods 8 and, therefore, the valve plate 15 down on the seat
surfaces 14 of the valve housing 2. The slide 16 is supported at the guide
portion 17 of the valve housing 2 by the actuator guide 12 to absorb the
closing forces. Fig. 3 shows a position which is realized in a preferred
enbodi nen anpl.e ,of the invention. In this_.claosed position, the closure
ronber 3 10 oM 43k Is MR A niie b e PR RS R b r b Eeent

variant, Figi®sho®s heRidvedssbdiactdalth tileA-Auhrdigh dendnidian dot eSdmp. tTiheul at i on
points 6 are noved in stroke direction 23 over their respective top dead

centers. YfEctEpeRAIHCOR Ehplefe FIECrooegred insrr 4rpo st tiddhe Fafe ki ©h t he

ConneCti0&§k9&i%h@m@@&k%£4QQ5BR§nQ%akhﬁm%lﬁ§&e§&£LPM%@E&QHm@Q&QtS 6 to the
center points of the respective second articulation points 7 below the

| atter helieeadriveyl30lhe¢ Hectfoorageetiy @oilsonf she lmetridniye dH wHidare itreBewvd i nes are
shown in dashes in Fig. 3 and are.designated 11. In the self-Iocking
oot 1§ on IR 1 ey ees o<l A=e b HE TGPt oEh PR RRPET R e | on poi nt s
6 are noMEgheBES prbhgediQRhdORLREN LT KndWih, RS @NThik ReSitalel the feQR21] Fig. 4
shows section line A-Ain a side view of the first enbodi nent exanple. Fig.
5 shows t HEneEERioHHeEicsBenegnst aupagd i the slpevacshipe pagient Bee bboeiizasnt exanpl e.
The sl eeye- ' . of e r o ' ' drive 13 and the
core rocs“qggagﬁgﬁéggg&%§9%%$§Q§P%%3%?L%%%§§ porg%gﬁh%ﬁggﬁgngzgmn in the
area of theccetl@dtgrtberdigpietment dfitnedide th dry endik3ted Thehe @tee of therragmet i ¢ coi |l s of

the |inear . rk%e 13, which are not shown explicitly, are advantageously
arranged PH%Gife sl eeve-shaped portion 18, while pernanent magnets are

provi ded | he core rod 19 as is known, per _se. This cil{tates the
electricahﬁngn é%éPBW”%P‘Pﬁ%wEPéﬁﬁP%ﬁﬁbﬂgf§f f§ﬁ§88°{ efW%°§V§@Ve-shape

portion. JhgohakhoRegiNUSure2Rdepyi ded in the sl eeve 25 which ensure the
| owest possigle | osses through frictional forces during the displacenent of

the sli de[ob§3]ar e[nia@&iE&@Eoe&hérrklﬁ%gin?cqx?@rﬂ{ abgﬁibﬁ%&@éc‘g{ion Stthd8esdithed

embodiment example could consist in varying the number of arms 5 and valve rods 8
provided. It is also possible to provide only one valve rod and only one arm 5 as well as a
plurality of these structural component parts. The invention also need not necessarily be
realized with the preferred electromagnetic linear motor 13. Instead of this, pneumatic or
hydraulic piston-cylinder units or electric motors carrying out a rotational movement can
also be provided. Devices known from the prior art for converting a rotational movement
into the linear stroke movement 23 must then be provided for converting the rotational
movement of the electric motor. For example, these devices can be spindle gear units or
rack and pinion gear units, known per se. The spindles or toothed racks then carry outa
linear movement in direction 23 relative to the electric motor and the rest of the gear unit
in a corresponding manner. Stepper motors are preferably used as electric motors in these

variants.

[0024]  Fig. 7 shows schematically how so-called toggle levers can be realized within the
meaning of the invention using additional arms 5. The advantage of these toggle levers is

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



[00221 Fig. 6 shows, in addition, a perspective view of the rear side of the
enbodi nent exanple renote of the closure nenber 3. [00231 In addition to

ot her enbodi nent formnms, a possible nodification of the described enbodinent
exanpl e could consist in varying the nunber of arns 5 and valve rods 8
provided. It is also possible to provide only one valve rod and only one arm
5 as well as a pIuraIity of these structural conponent parts The i nvention
B S0 el RSB RN PRl ERLL ARG, LG PLEL LY B0 ELEELA graanet | ¢

l'i near nofor 13, *I'nstéad” of &t prietnati ¢ PeprsiSnicyli nder
units or &hﬁthﬂ£HMﬁhak$Aaﬂpmyhﬂgc@ﬂdbamﬂmgﬁik@ﬂ&hhﬂﬁ&&ﬁﬁﬂhn@ﬁﬁr al so be
provi ded. vi ces kno froQ}% |or art for convertkng a rotational

movenent °PAt GTERETHIiPHE AL V@ﬂ%ﬁ?ﬂfgﬂﬁﬁ§F PREFpER By 5708 f or

converti ngushhsa 3 O} Rlch mﬁslplacez%mmw@é 25 bR lﬁltl?tc$ﬂpbﬁter@te&f0n fyQhe exanpl e,
t hese devices can be spindle gear units or rack and pinion-'gear units,

known perh@@rmThé3spmnd%QSW@mﬂ¢@btHedknacksammemnmaﬁpﬁdmuwoaggq near
novement in dlrect|§%¥ t ve ectri not or f rest of the

gear unit ©Fh 4 EB ¥LBo (§? Vﬁhﬁ%éﬁom %%B P“ﬁﬁ?gFIe?Ft“BF“?%rably used as

electric fﬂﬁitiﬂéarhd’hlahb@%&mt var dh&ﬂilﬁe rofO8) 24 |thdHog, the ishanwsulgoheertscal |y how
so-called toggle |evers can be realized within the nmnmeaning of the invention

usi ng addi FERarehPhge BpPeTRENSRIY Rt e pemtstIfed e frggioanty Byadshs &rst t hat t he
forces achidgcHRRRRLLE foifl 636h 7 IR REuAERHSNS b B0ARL,e absorbed by the

linear - drive I T near actuator gui 2, not shown in Fig. 7, but

r at her Caroeégj | f LAl ol msglo&?ezagabéfp%aﬁm%ﬁa Alyedopaints 10 couid be

arranged, "e. e housin er corresp ondi ng gly statically
fixed str alc?stmmned Wmlﬂ‘plﬁlgﬁmtsc}ﬁﬂfahSmdeD«Scw&fme lofififd gby \Xz;ry dsfhseampiush rod 21
which is ?'églaceable in direction Zg and 48 q posite direction by the
li near dr FV8¢ §Psiractoptl SRRt AC e it Bewd 2ag 7 ¢k C?Siufes‘flelaﬁr? t&fEation points 6
of the t Wood@@@ddEin aWRMEL Shap ANmaK AL SrHRfcIdiRg nfca8LR Wi@Valneh €adSohidem t hese
points 6 to the respective second rotatable articulation point 7 at the

val ve rodis grecoyn 22rvan bopealizeHacdording toghe ingeitianiin Fheperinngrshgwn in the first

embodiment example. Owing to the wedge shape of the closure members 3, these closure
members 3 are pressed against the seat surface so as to be tight against gas when they are
inserted into the corresponding wedge-shaped seat surfaces 14 in direction 22. The
specific shape of the closure members 3 can be based on those disclosed in the drawings in
US 7,011,294 or US 4,921,213, for example. As an alternative to the wedge shape, tilting

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

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

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

[0027]  The various constructional variants of the invention shown herein are

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



are supported by the upper arns 5 at the fixed points 10. The fixed points
10 and the first and second articulation points 6 and 7 are constructed so
as to be rotatable. [0025] Figs. 8 to 10 show how the cl osure nmenbers can be
shaped and noved in alternative ways in highly schematic side views of the
valve orifice 1 by way of exanple. 1In the constructional variants according
to Figs. 8 and 9, the closure nenbers 3 are constructed in a wedge-shaped
manner. The closing novenent with a |inear conponent in direction 22 can be
real i zed SEEGrAREFUEY THET RVBHIT B P#H 1t HROSHEIR AR PPEHORALS N2 HB Ifi r st

enbodi rremthe%@&@'s%ce WicBGn 1 W BYedgEmINARS: 9bukBR, GuoStlcoBIRes S 3, these
cl osure nenbers are pressed ‘agai nst the sea surﬁace so as to be tight
agai nst ga= hlew sprheyhahean baselizeedy fenbrocat hearsoer sespoAdigign wedge- shaped seat
surfaces 14 Ln.dinFF£Lop 22f The ggecific shape of the closure nenbers 3
can be baSBHBRE FHOEL GreE PHERO P AT RS FPE Rgs in  US 7,011, 294 or US
4,921,213, for exanple. As an alternative to the wedge shape, tilting
menbers can al so be used as is shown, e.qg., in DE 32 24 387. [0026] Fig. 10
schematically shows a constructional variant in which the closure nenber is
initially noved according to the invention in direction 22 linearly downward
into the area of the valve orifice 1, i.e., in direction of the closed
position. The closure nenber 3 is then pressed agai nst the seat surface 14
by a novenent conponent 24 whose direction is perpendicular to novenent
conponent 22. Another actuator may be necessary in order to realize this
novenment conponent 24. This can be realized by neans of a swiveling axis
and an additional piston as is shown, e.g., in US 6,629,682. [0027] The
various constructional variants of the invention shown herein are
particularly well suited for use as so-called vacuum val ves. These are used
to seal a valve - 8 orifice in a gastight nmanner in such a way that it is
possi ble to operate under vacuumin the hollow space closed in this way. By
vacuumis meant a punping out of air or gas from the hollow space which can
be realized by technical neans as is applied, e.g., in the



machi ni ng and fabrication of sem conductor conponents. -9 Key to the

Ref erence Nunbers: 1 valve orifice 2 valve housing 3 closure nenber 4
actuator 5 arm6 first articulation point 7 second articulation point 8
valve rod 9 valve rod guide 10 fixed point 11 line 12 actuator guide 13
linear drive 14 seat surface 15 valve plate 16 slide 17 guide portion 18
sl eeve-shaped portion 19 core rod 20 ball bearing 21 push rod 22 |inear

novenent conponent 23 stroke direction
Key to the Reference Numbers:

1 valve orifice

(]

valve housing

3 closure member

4 actuator

5 arm

6 first articulation point

7 second articulation point
8 valve rod

9 valve rod guide

10 fixed point

11 line

12 actuator guide

13 linear drive

14 seat surface

15 valve plate

16 slide

17 guide portion

18 sleeve-shaped portion

19 core rod

20 ball bearing

21 pushrod

22 linear movement component
23 stroke direction

24 additional movement direction
25 sleeve

26 longitudinal axis

-10 -



24 additional novenent direction 25 sleeve 26 longitudinal axis - 10
Patent Cains: 1. Valve having a closure nenber (3) for closing a valve
orifice (1), particularly so as to be tight against gas, in a closed
position of the closure nmenber (3), wherein the closure nmenber (3) can be
noved in a closing process by at | east one actuator (4) starting froma
first position of maxi mum opening at |east along a first partial distance
with a |linear novenent conponent (22) in direction of its dosed position,
and the Butngilomsi(4) carries out a closing stroke with a linear stroke
direction (23) for a novenent of the closure nenber (3) wth this novenent
conponent, characterized in that the actuator (4) is so arranged in

relation to t cl re nenber (3) that..an angl e djvergin fromO and 180
i s provided be’meeﬁaﬁﬁg”?ﬁ%%8?“&%@€W€%ﬁ$§gﬂﬁ%ﬁ§ﬁfmkﬁ5?98? the closure
nmenber  ( 3paradudiig sb Betofberiht At gad, inti SdseNgRitioRlo0eRaWAG chdni® the first

position of nmaxi mum opening, and the |inear stroke direction (23) of the
act uat or Whyreinghe gagugemamberidl ¢ be sropsdain mclosing peacae bepf lpastoterrcuat an angl e

bet ween 4?&%?1‘?):?1%% }r§1§1’a fRE@fgﬁ%&P L%%%ﬂ%%%%‘g%%%%@ aafﬂ'sq p%rQigl nlis 2nlRL ovi ded

bet ween t ar noveren conponent cl osure ne%%er (3) along
t he first wihnrtinedr nthverh emcempptiae €2¢inndiretttommf i Hleselipostioasd theon of nmaxi num

openi ng, and tq§ | i near stroke dgéectipn (23% gf t he %ﬁ%uator (4) 3. Valve
accor di ng*TH 13 LS CBHar SEtEerP sl ™t h i RaI™5h AaTHEPR (0F (96 TYBFBvi ded

bet ween t Beihl LIBRRE mERYETE Witk HIPRBRMen{ 2&poRinct etk oM HRAPEr (3) al ong
the first partial distance, proceeding fromthe first position of maxi num

openi ng, adterari® i forrsengedsin rditndp theecddsem nfe2B)er 69 thanen srgladivesing 4) . 4. Val ve
accordi N9sLQ 0% PgO" %lp§$vrirc§ed]beEv9ee§ ’theclg‘fél{r%?c;[vg&le%tec%nfp@nénre %2) top fe lcloguerg‘r
member (3) along the first partial distance, proceeding from the first position of maximum

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

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

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

(4)-

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

stroke direction (23) of the actuator (4).

4. Valve according to one of claims 1 to 3, characterized in that the linear
movement component (22) and/or the linear stroke direction (23) are/is arranged parallel

to a plane of the valve orifice (1).

5. Valve according to one of claims 1 to 4, characterized in that the closure

member (3) is held in its closed position in a self-locking manner.

11 -



novenent conponent (22) and/or the linear stroke direction (23) arel/is
arranged parallel to a plane of the valve orifice (1). 5. Valve according
to one of clains 1 to 4, characterized in that the closure nenber (3) is
held in its closed position in a self-locking manner. - 11 6. Valve
according to one of clains 1 to 5, characterized in that at |east one arm
(5) for transmtting the closing stroke of the actuator (4) to the cl osure
menber (3) is rotatably connected to the actuator a first

articul ation pbint 6 2Beaesto s o Faigylde ncélﬁr’aétﬁﬂfeﬁ)mﬂwaﬂgﬂé%ﬁd _
articul at,Qn SE)QirQLtanSQ'rYl)tmgzhe é(@sﬁn‘{;‘%cr@i@ecéﬁc}% Rehato? (ShiHp Jﬁosuﬁ@%n?&?%ﬁ i;zed in that
the cl osure nmenb (3) I's, pref erably rlgldly, connected to at | east one
val ve rodq83bly mdeqth’etoabmqt@)torl ) yott fattableylatigopeieciopehd to thshadosval ve rod (8)
at the secan cul at i 8. Valve according to claim6 or 7,
characterlzegerla(5 % FUPCR”?ﬁggfnggFlgmlation point (6) and the second
articulation point (7) are at a distance fromone another. 9. Valve
according to cl.ai mVahenc®rdicherdadmhe izedefiredtingtat tHeelosadeeemted(3( 8) i s
linearly guid iin.a, preferably gastight, valve rod ide (9). 10. Valve
accordinggnggﬂ"%@yéﬁgFﬁﬁgg’Fd one RalTaRf &9 ?@dh?ﬁHI%gF’QF”Péast two arms
(5) are peoieded:s @E vivas )t magecron@a&m&waqmwﬂke of the actuator (4) to
the cl osure nenber (3), mhereln the two arns (5) are rotatably connected to
the actuator (4) at the first articulation point (6), and one of the arns
(5) is rotatabby cofitéctestientodumd Q5s7u¢héracwwﬁ§en thagjhefrstpfisuigeond

articul atjop, @gg,aat?é@w FOLADRAGENET) AN ( Bhabs A8 Bheflohee SuPPOTTed at 2
fixed poi ( ve acco to one of clalns

characterlzed in that the arnm(s) 5 can be noved into the closed position of

the closure ne%ber‘%%& gveﬁnamm@@mdéa@ denr@ﬁﬂﬁandMFéwahhegﬁ(ﬂhﬁa

self-lock n n q{ma_re eh osgt n { mg g; the top dead center. 12.
Val ve accor %6 o 0neP’s Hé?nﬁ " % BWChdfacterized in that the actuator
10.  Valve according to one of claims 6 to 9, characterized in that at least two

arms (5) are provided for transmitting the closing stroke of the actuator (4) to the closure
member (3), wherein the two arms (5) are rotatably connected to the actuator (4) at the
first articulation point (6), and one of the arms (5) is rotatably connected to the closure
member (3) at the second articulation point (7), and the other arm (5) is rotatably

supported at a fixed point (10).

11. Valve according to one of claims 6 to 10, characterized in that the arm(s) 5
can be moved into the closed position of the closure member (3) over a top dead center

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

12. Valve according to one of claims 1 to 11, characterized in that the actuator

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

13. Valve according to one of claims 1 to 12, characterized in that the actuator

(4) has a linear drive (13), preferably an electromagnetic linear drive (13).



(4) is (are) guided linearly by an actuator guide (12). 13. Valve according
to one of clains 1 to 12, characterized in that the actuator (4) has a
| inear drive (13), preferably an el ectromagnetic linear drive (13). - 12
14. Val ve according to one of the preceding clains, characterized in that it
is a slide valve in which the closure nenber (3) can slide in front of the
valve orifice (1) with a novenment having a |inear conponent. 15. Valve

according to one of cedln Ialns racterized in that the closure
menber (3) carties 6 fa<§5 ﬁ%ovﬁ QWWFﬁéﬁ? ﬂﬁ9@ AectiracA LAY BAe nmovenent
conponent sl{d@ Qv v High &x@%lo&lr@%ie%eﬂﬁ?@aﬁ%@e i Gon M NEvARCRINEE NYwi@ one of
clains 1 to 14, characterized in that the closure nenber (3) is novable
starting FF@ﬁ?@ﬁ%hfm$${hm%%@mﬂ@ﬁﬂﬁf maxi mum opening along the first partia
distance with a linear novenent conponent (22) in direction of its closed
position and gan bepLEsaes 8. %%thcq)tful:(ﬁe?am%%hﬁauﬂa Al msurface (14)
w t h anot her novenent conponent orien at an angle diverging fromO
and 180 i ployued mtmber (B)ocatriee ohi mhusxvelmhlmmnbvmnpwnbtwhly(o’_M)mcfvanerftuI |y

achi eving égl?on%lltoa% du 191§ Itl'gcl c?(ging_prolc%ss.

16.  Valve according to one of claims 1 to 14, characterized in that the closure
member (3) is movable starting from the first position of maximum opening along the first
partial distance with a linear movement component (22) in direction of its closed position
and can be pressed against at least one sealing seat surface (14) with another movement
component (22) oriented at an angle diverging from 0° and 180° in relation to the linear

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

-13 -





