WD 2011/ 091455PCT/ AT2011/ 000032 TRANSLATI ON OF PCT/ AT2011/ 000032 DOOR
FOR SEALI NG AN OPENI NG The invention relates to a door for closing
an opening in a chanber wall of a vacuum chanber in reference to the
at nosphere conprising a sealing elenent, which is fastened to at

| east on®ORGFHAE whi ch i s adj ustabl e between an open posSPEW/ATE)11i0p0032
which it releases the opening, an internediate position, in which it
covers the opening but raised froma seat surroundi ng the opening,
and a closed position, i RRANSEATION QF BCIAEWILNR seat, a door
body carrying at |east one rod and the sealing el enent, and which can
be tilted about a tilting axis in order to adjust the sealing el enent
bet ween the internediate M@RF&R%WH!Q#@@HNSOQ tion in
reference to the chanber wall, and at |east one tilting actuator,

whi ch conprises an inner cavity, into which a conpressed gas can be

i nt r oducléw invientidn| relatehite ajdpor foy olgying b openirigén f chanibaywalkofa vacDow clsnierin
known i i } : h i I c S.
Such dooseais T BER b lind iR cRREH, DB Wl BRI ELENAROR By
a | ock lbay vdndy or adjusiablé detweemanbaren fostionwhi ehichhie releades phe opsigf tar

evacuat i, .t he ch er..are transferred i.nto.di.fferent chanmbhers i.n
o o pioe@lil R PIR AL R BRI badihe O Gufh BERG R CHER b
vacuum dparing, sndenavsed positionxmnpieh it isqpaeskéd t6 tHe56at, 26for body@atdng htdedsr @8 S

t he seall enment ainst th eat. surr.oundi ng .t he openin base

on a1 ott b daShe SaBhe Rt b BFicP R nSlfw AR e BoF B fidkete hoet the
conpl et edajing elepanteisetiden 1B @itdrmgdia@pokitish apd cheradstd PodittonPRY feRFdies to the
Her; in ﬁ;rst seati n of th adj ust mept. path travel ed, the sealing
el ement SHATILET BB AG R i opertliing adafayo W Ssh BPFBISCT AP FRFLF RGOV 2
openi Ngcaisténed g abldihtretitcéd toltitehS@k boy BbQ@ARNHILEOME S t he openi ng
but is still spaced apart fromthe seat. In a second adjustnent path
the sealing elenent is pressed via a second drive perpendicular in

r ef er enpgork QretdiBwR kR Rioal ehhRIIROR MrGalARp&lindsHe vatah Mihbdrs. t §i8h doors

seal i ng el erent |? pressed against the seat and the o enggg is seal ed
in a vatSitiPt FHmPls ey fheipsertien wark righes §4¢ mépck§ay ardorilpad-logaphamger,
sur f acefromehith it weikdpResoditr AhANeTorP b tHoOlnaRHerbi e Riaat Red td Rfifkent
units. In order to forma subsequent control for the correct L-notion
of the JBEPFH{ whighpieessing stgpssropergnedendsr weuunheonditionsn- cyl i nder
units acting in the opening and the closing direction are of
different size. The piston surface actinggin the closing direction is

per manehtvegpum ¢pst isdagwinifertexample Sipat o He2etrla opder thpressdhgpyeakingrlienaent
drivin L = | § L e IS t cl .
tart§ g Bl SR o e, VRGN of MrefiR0. bibn' R0 RE Soing
second denang imwhichdf domptebaly tbrasdis ity abienisgtandishaped meiod éy pifofmek Heargiin

pressuree | . 1 jve.cyljnde er.s _ar.e .evacuat.ed. en
Phe: oot fisksefton 8nt SRAGEHRCALI e SHRAR Sleh ol dRBEINRE 58 Es,
sur f ac gmralel inngference foehopeaninggndior éetseatntl the seafing gementi cobert e dpyEhem

Fequi r & Forh PRsE SRR aRT fie o hmetord RpRehert st 6 el FRg e resed
openi ngriamstcohddrivepempendiada io teftrbtcedo Ofe.pladd df the opafingvamaiod Rede ustil the

whi ch the. sealing el ement perforns L- shaped ti,on during. the .
openi noaitg St A g E ceul G St and e Gt oo el on KRR Te b ep by
6, 899, IAbsePpredding 2Rt AR 2BBE Mrfacd MohefrsOand k8ol AritRd. aré FRbdby 386n33
798 Al a,vdgcuu_m door .of the type nmentioned at the outset is known, in

whi ch tHEST pfsaclnrsr 19 Ty 2iHRseAysns podial far dhe eiech b-rntiop of densaling
pat h aIe%aneﬁt:ﬂqurﬁstéms&ﬁee@MM@gﬁeq%wﬂim RN B8 if PheOS it g lRd RELESsidde
sealing el ement to the seat eginning froma_ position covering the
openi nglnsﬁton %ﬁdaff@alﬂfsr%mﬁlﬁ@lsg@aﬁfawténa indhelgleving disption istreamateusty
is guided in a displaceable fashion by rods with the sealing el enent
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A vacuum val ve is disclosed in WD 2009/070824 Al in which also the
use as a vacuumdoor is described. Here, the sealing elenent can also
be arranged outside the vacuum chanber and provided to seal an
opening in a chanber wall. The opening and cl osing of-the sealing

el ement wacour®ionl y via one drive (which nmay provi de two PCT/AT2011/000032
pi ston-cylinder units as actuators), by which the rods to which the
sealing elenent is fastened, can be axially displaced. Based on a
open podmpingsd, wiftvthowsistem prpssurs eaihe Gempieesd A I HRpihe Pisiop-cylindspands. tfen
openi ng, L6, 3 ?@é Qe8! IR frdnPitd ded ?oﬁ'ﬂi&ﬂ? lRGREGbIBFRlCL 8F th Arst fldaeanae
to the pllane of the opening and/or the seat surrounding the openin
until t beveasting igthe bpening dirgptinmoae teaderedhBeayliom Prrgsues: & fethe Tspect vnrylindeat

bot h si des .of t eRry L S sl Wals)
at an’ a0 Sage B B8 Ao ATPBL Sheth U anE QRS T hE PR
sur f acesurfanes stag innle elening diredtion diesppingetivifh the aystepnpressuistof the comprepred
di spl acenent, pat h, pri.or. to .reachi ng, i S Ll b - ABsangl

in ref e?’én@@lytacflr{gﬂﬁegsvﬁ%élﬂé valyep ﬁéehmsrg%rotr ltj’hne tci%ﬁ“lx[q ggr@%gjg (%e(r%g ﬂ%ILeﬁgtr]lt | sﬁg
made t othe@périag arddripshgatocansdftieddoseal is pressed agai nst the sealing
surface. From US 6,471,181 B2 a fastening of a valve plate is known
at a valve rod, in which the valve plate can be tilted about an axis

al i gned Ap@tipen ShduumadootsNin hiek fRGealing eldnenbpdrformd a Lishaped Invaion ddring the

vacuum val ve i s di scernible om US 2007/0290157 Al i i

seal i ngPRSPEeR 38‘?’&% ipgoégssa‘){/ti’F\)’éc‘Bﬂ“bt%gmf GF¢ EA%T fig™ ﬁg"‘@%{g@g% B2, US
openi ngpod7nRizaeRstAe aSELs 61996,00ERENt a setting piston is arranged,
with tappets being fastened thereon, which are supported on the val ve
housi ng for pressing of the val ve seat against the valve plate. At

| east ORGLPPENSE BHYoL RATBRAEUA ddd8f BRaAIje1HertiofdiEi the ot ke@wh, d€which
i npi nged with conpressed gas to, displace the settin% i ston, |

. . . P S
| i mi t edthsydisplagerapiiralens Be dirst sppiongyfj e displacement path H¥b ATUEN™; ‘Lhetaéove'

provi deg MR HHIE00h Rder i BrebyRE sEHBAL bRARAL Blthd K8t BbiSEAg Mhh GMposiion
enbodi ed sinply and cost-effectively. This is attalined according to

t he i nveavetiemthp gpeningdott sensramd faam thetspat, hesathg ey orly of tiefpar, is gpided,dn 2

door acgandi j #10fRe AballnBAImE Gastenbd kHREEoRGhH AR bel thted |
or ovi de@%gdfg'??ltf%f‘%ge‘%’)hg\dgg%{rh e e e o e e

conpr i seferenqe jton tiesr chamben yall of thevirficewm hepbes campesng iy epgninge Via piston-

i ntroduge . bl L o T3l
e o5l 7508 Ml Gl B il 0, B bRk

f 1 exi bl the acat andstossaprpase itdhirefrora  bonderde cenpltiglyeopen thetfeor Sisrsedipgplement,
and/or a_contac rf.ac - a1 didHcEd by BisRAL iRk d
to the sceﬁ%rﬁ%é?manfaﬁ]lg.se%\hgrﬁ lﬁ(ji g%tki g cg%’\rﬁ?éﬂ e@éagl; S 1| nt o tﬂglsl&%ncgr]
cavity wfitst he tilting actuator, the volume of the inner cavity
increases, leading to the wall at |east sectionally enbodied from an
el astic and/or flexible material to expand towards the contact

sur f aceAwh@run Vdlvd is distipgedrit &) 20090708 A¢guwhich alsb yhetuseag 4 Vachwg door is

oot uat of R0t 00, U1 081 Rod shoul, A0E Ll LGS eyl i s
provided to seal an opening in a chamber wall. The opening and closing of the sealing element
occurs only via one drive (which may provide two piston-cylinder units as actuators), by which
the rods to which the sealing element is fastened, can be axially displaced. Based on an open
position, in which the sealing element completely releases the opening, the sealing element is
first displaced parallel in reference to the plane of the opening and/or the seat surrounding the

opening until the sealing element approaches the guiding elements arranged at both sides of the

1980150-1 2



I n an advant ageous enbodi nent of the invention the inner cavity of
the tilting actuator is entirely limted by an elastic and/or
flexible wall. Advantageously such an inflatable elenent is enbodied
in the formof an inflatable tube. Preferably, one tilting actuator
each i svwarramgedsat the sides opposite the tilting axis, RCE&pei/NNELyY
conprising a wall elastic and/or flexible over at |east a portion of
its expansion, which limts the inner cavity of the tilting actuator
at | easPPeNARE and empTising Ziding shifwsantdimdinget ah angle insigfrmet todthe plape ef the
cont act rf o t Sk o) e
chanber %/\d/gl I@gge%%}@%? gﬁ%cgpﬂ%yse%&@ Qldrn on 1% %pféﬁégn%gran\/\%ﬁ S%%n b &
tiltingdiaplecement palﬂomé@wa@hlmlés spledpesitionaban 4rigle in gefersios t@dﬁ@éﬂge af the
LIt g0 wbhdieny Aot Mathend RUHAR 14! g hELGRd B2 WL FREACLARY e
el ement "bei ng drisplaced fromits open position In an interne

posi ti opealinglswrfaee.ti | ti ng actuator |ocated at the other side of the
tilting axis causes a tilting of the door body about the tilting axis
into the other pivotal direction, with the closure el enent being

di spl aceBenf UBM471 381 BR2 etrfamﬁnag & odietplaa is lnbeniat s vallosddinpadsclt thevalven

11 notiaerat B QiSRS 38 e Prang bt MEnkirete A Birdt Fagashie™

enbodi ment of the invention provides that the door body is supported

inatiltable fashiqn about the tilf;] is.at the f ni n

to be ASPEHEAY it AECEH POOPARBISTAT it € sl Fpf Db
act uat os vamy phite gl @aliny thoevalRSéRAINEY RAAE (1R sehlbngd BEemeaod sdiehy pistof is
order to adjust the closurgﬁéle nt between an open position and its

i nt er medTaREY: U EpRsH baing grepty gvhigh, anesHBRPTiER onHhe ¥y hewsing for

el enent predstghB MRS JalieabdtVg@ibdt diedval v pidde AOREst Bﬁ‘&i&pekdﬂmg BhaddeAbt the sealing
dlsplaceable fashi on and can be disp Iaced(ﬁ¥ a rod drive, preferably
1

at | easHerBa Widh GA b Prpings witlhsomprispedigae togfisnbice therse@pg pistgn, is limited by

| ongi t ugdiBHragiitéedr. | N the follow ng, additional advantages and
details of the invention are explained in greater detail based on the
attached drawing. Here it shows: Fig. 1 a perspective view of a door
fast eneﬁeaabjeanw@ffm fnv\e@ddn 19110 ﬁroVﬁ@HW&m‘P of HR\hAnéHioRRER outse!
according to the exenplary e di nrent of the invention in the closed
p05|t|dwndimﬁﬁéo@ﬁ%ﬁmpbﬂ@ﬂéwﬁﬂﬁhiwﬂg 2 a perspective view according
to Fig. 1 in the intonediate position of the closure elenent; Fig. 3
a perspective view according to Fig. 1 in the open position of the

cl osur eltad igptained ateqyding teethp swvepotin ¥ dooricemprising thefeafyess opdsint I.on of
the closure elenent froma different point of view,

In the door according to the invention at least one tilting actuator is provided for tilting the door
body about the tilting axis, which comprises an inner cavity into which a compressed gas can be
introduced. At least one wall of the tilting actuator limiting the inner cavity is first embodied
elastically over sections and/or flexibly and is supported at a contact surface of the door body
and/or a contact surface of the chamber wall or a fastening part held to the chamber wall. When
injecting compressed gas into the inner cavity of the tilting actuator, the volume of the inner
cavity increases, leading to the wall at least sectionally embodied from an elastic and/or flexible
material to expand towards the contact surface where it is supported, with consequentially the

tilting actuator pivoting the door body about the tilting axis.
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Figs. 5 and 6 a front view and a top viewin the closed position of
the closure elenent; Fig. 7 a cross-sectional view along the |line AA
of Fig. 5; Fig. 8 a cross-sectional view along the line BB of Fig. 5;
Fig. 9 a cross-sectional view according to Fig. 7 in the internediate
posi ti orw@foivdeessel osure el enent; Fig. 10 a cross-secti onaiCTAATZIAM /000032
according to Fig. 7 in the open position of the closure elenent, with
the other walls of the vacuum chanber being schematically indicated,
Fi g. 11 Sachytilspeeatyatas oyeratheanplsorhe calieddhad inflsdble demed™ t he cl osure

el ement, with the door body and the bearing bl ocks of the fastening
part being renmoved; Fig. 12 a front view of a second enbodi nent of a
door ac &oardidventagsopsrmbiodient ¢fdhe inpingion the inpepeavilp etibe (ibing pefvaterfis erisely
door of g phZan bR kidhort REGAOIAGC! A0 RARKRLS XN ificbleTeterté 0
supply conpressed alr are omtte or reasons of sinplitication; Fig.
14 a cr osbedigich itherfaim of avinfidtablgtubdie | i ne CC of Fig. 12;

Preferably, one tilting actuator each is arranged at the sides opposite the tilting axis, respectively
comprising a wall elastic and/or flexible over at least a portion of its expansion, which limits the
inner cavity of the tilting actuator at least over a part of its circumference and is supported on the
contact surface of the door body and/or on the contact surface of the chamber wall or the
fastening part held on the chamber wall, The tilting actuator located at one side of the tilting axis
causes a tilting of the valve body into a pivotal direction with the closure element being
displaced from its open position in an intermediate position and the tilting actuator located at the
other side of the tilting axis causes a tilting of the door body about the tilting axis into the other
pivotal direction, with the closure element being displaced from its intermediate position into its
closed position. In general, it is also possible to perform the tilting in one of the tilting directions

via a spring-elastic element.

An advantageous embodiment of the invention provides that the door body is supported in a
tiltable fashion about the tilting axis at the fastening part, to be fastened to the chamber wall.

Here, at least one tilting actuator may be held to the fastening part or to the door body.

In order to adjust the closure element between an open position and its intermediate position at
least one rod, fastened to the closure element, is beneficially guided in the door body in an
axially displaceable fashion and can be displaced by a rod drive, preferably at least one piston-

cylinder unit, in the direction of its longitudinal axis.

In the following, additional advantages and details of the invention are explained in greater detail

based on the attached drawing. Here it shows:
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Fig. 15 an enlarged detail of Fig. 14; Fig. 16 a cross-sectional view
along the line DD of Fig. 12; Fig. 17 a cross-sectional view along
the line BE of Fig. 12; Fig. 18 a front view of a third enbodi nent of
a door according to the invention; Fig. 19 a perspective view of the
door of W mi1/@8s5Fi g. 20 a perspective view accordi ng to HeirgT2019000032
with the cover for the door body being omtted; Fig. 21 a

cross-sectional view along the line FF of Fig. 18; Fig. 22 a
cr oss- s&ig | onpITSRECER xaewoag a dons fastoned @@ Gpmpyrgvallid a wamym ghigmber having an

enl arged det %ielcﬁfg Dordih@to 08 ex@MWarficBibodithet df rtl%’llhvéﬂtﬁf{"npfhe tel3Sedd@RMtion

body with th sure efement supported thereby and beari ng
bl ocks in a éfitontlospreeshernent;t he vi ewi ng direction | of Flg 21.

Fig. 2 aperspective view according to Fig. 1 in the infgrmediate position of the closure element;

Fig. 3 aperspective view according to Fig. 1 in the open position of the closure element;

Fig. 4 a perspective view in the open position of the closure element from a different point of
view;

Figs. 5 and 6 a front view and a top view in the closed position of the closure element;

. Fig. 7 across-sectional view along the line AA of Fig. 5; | |

Fig. 8 a cross-sectional view along the line BB of Fig. 5;

Fig. 9 a cross-sectional view according to Fig. 7 in the intermediate position of the closure

element;

Fig. 10 a cross-sectional view according to Fig. 7 in the open position of the closure element,
with the other walls of the vacuum chamber being schematically indicated;

Fig. 11 a perspective view in the closed position of the closure element, with the door bedy and
the bearing blocks of the fastening part being removed;

Fig. 12 a front view of a second embodiment of a door according to the invention;

Fig. 13 a perspective view of the door of Fig. 12, in which the connection sockets shown in Fig,
12 to supply compressed air are omitted for reasons of simplification;

Fig. 14 a cross-sectional view along the line CC of Fig. 12;

Fig. 15 an enlarged detail of Fig. 14;

Fig. 16 a cross-sectional view along the line DD of Fig. 12;

Fig. 17 a cross-sectional view along the line EE of Fig. 12;

Fig. 18 a front view of a third embodiment of a door according to the invention;

Fig. 19 a perspective view of the door of Fig. 18;

Fig. 20 a perspective view according to Fig. 19, with the cover for the door body being omitted;

Fig. 21 a cross-sectional view along the line FF of Fig, 18;

Fig. 22 a cross-sectional view along the line GG of Fig. 18;

Fig. 23 an enlarged detail H of Fig. 22, and

Fig. 24 a front view of the door body with the closure element supported thereby and the bearing

blocks in a front view in the viewing direction I of Fig. 21,
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An exenpl ary enbodi nent of a door according to the invention is shown
in Figs. 1 to 11. The door conprises a pl ate-shaped cl osure el enent

1, which inits closed position (cf. Figs. 1 and 5- 8) seals the
opening 2 in a chanber wall 3 of a vacuum chanber 4. For this

pur pose Wa01¥8mMsFi ses an annul ar seal 5, which is pressedCagdrnEgnog2
sealing area 6 of the chanber wall 3. The seat 7 surrounding the
opening 2, which the closure elenent 1 contacts in its closed
position, is thereby formed in the exenplary. enbodi ment shown by the

seal i Ng ARl Bmflary dmboBin®h 6f PASHFabdordihPtothé aReRichNE sl in FigN1 tel. Taat
7 and the sealing area 6 on the closure elenent |I. The closure

el ement daorjcemprisss @ pate-thapedeelesyrerdemnsnd b, whish ingtsydpsed pesiion (cfriigs-(lomdg-
IS guidgflyl, !!; fﬁe%@ﬁm@@dfﬁ 2 Chdrfbed “Qllspbﬁg%@ilﬁn fcRiHP, | Rort AR urpose, 1t
direction of 1ts longitudinal axis . Arod drive 12 serves ?

axi al deenppriseesneannulef seglie whish lmpsrsect mmaq wse@tng@rpaéfofﬂteschwehﬂwau& FI&P
axi s 11 }Mf”s u'n&m?ﬂ{eeoéﬁﬁmgg @ﬁlicl‘? Q:ld%{u%; eht/ 1 b S ﬁ‘mﬂstclol&} dpo-gﬁ‘l%n is

pi st on- cy er un or ned i nder _bor e

t he doothelsbdformed arite exquiptarpambadiment shoyeuby the sesling aed Gwﬁu ig hlsct prssibledo 9
is fast t 3 in a sealed
f ashi on%%ge %@angggg}e%gétg%gg(ﬁ%fse@&%i%'oo Oﬁ)ﬂll d"n &L%j Meﬁlt i(:Lll ng rod 15,

al so fastened to the piston 14, is QUIded out of the cyllnder bore 13
in a se fas nd of n 1 .
out o deTproro ARy ) Gehed P eortRaPpuEh B L. Pho el Elagy in
pr ot ect d&h boddi) 1ﬁZ,d1sﬂaﬂcdsablerfgshammﬂ:gelﬂe@ibn bﬁtﬂosg@émalm’xlstlhe gui di ng
rod 15, which are guided in a displaceable fashion in bores of the
door body 10. This way, anti-twi st protection is ensured for the rod
9 and tAusd iieve therehk Gauheaat! eligphicerhent Ahthie réd\d &1 thpriteiohiobits lmgmaihrmb

be enbodi.ed in.a diff t . fashi f .
croay e Vi S b B AMER RoghlncRt SRS e Rt Bl Y o
gui dancgrhéi §yhecydiand: toed)s dibodfednid ﬂﬁrdﬁwt%dy '&Oend?& Piston @4 alrenped thelein] &y

al so be fastened to two nore rods 9 mhlc UI

di spl acwaiph thegr Sofﬁ“‘t?‘}‘?dﬂt‘ﬁ}é%ﬁ(ﬁmdﬁga‘g}t Oféalﬁﬁ ?Tﬁgmt?eseaf@&\“%h?‘éaﬁ? e
by a pigt @ﬁbdéﬁ{é élﬂ'éj@frthb' Bd)dr b@ay eo h gmaingﬁb@wrarsasfastdﬁe@fo Y8 pston 111, 1‘& Igﬁlded

| atter case, door _body 13 and at the

ends, |%a’f”@e &w&yr bqr%h% tﬂr?esee%&a ignefbihgsed af thigyiding r%ﬁn@eﬁts@jmwd%

brace vikgbbrdoly ?G @.’Bric@(i(i@sf fa§t91%dp\!v§ﬁ -G dtipRAGK oM Rld 18MBARRS, arranged at
preferably central bet ween t he two rods supporting the cl osure

el ementboth sidepipd ﬂtfcﬁ?slrdmﬂml 1§owblelmr@rau@ad B2 @1%“{9#3%3’@1?10’0\& forey qf ghe door
connectipd, 49 e “ﬁ?aa'im%m Vaotectibnls Midhah ifr (BEYdE 9Tand tub &t @&Q&telé?nent
tilting ails 20 al 1'gned perpendicular in reference to the axis

the opehing 2 and/or parallel in reference to the plane of the seat
7, with it being arranged on the atnospheric side of the chanber wall
3, thus outside the vacuum area of the vacuum chanber 4. In the
exenpl aknti-eyifgditedtion cahdsmbe embcdidan i diffepent faskion ffas examett tyo tdsecircular
chanber t [
Chamoe enlfdpimed SARY ER ¢ Blydh Bl ¥AkRE ek a Apek i gl@%%&@ggey dhs'oBay
about tlfe Rurththroge, dbel dodee ¢1cm@1tt1|rh¢yaaj$oebef &sﬂmedrto twopr exemoie? whivh are

fastenin art .2 e _have peafi bl ocks scr.ewed.,ont suhport
Dt o Etelia & gsafYie IRkRnlR HE SEERL A0 S B8 RARGIRNS, & PHRRY'
body 1Qylisdee bnid obajentandémeylindakait. 4 thedatthir seey ﬁmejahﬁy iba gE' dgd bﬁ)he door

Tilting-agctuators 25, .2 hel e fasten

T ¢ he gy b Sh e e Tosried pi o Psdineis SorieBl st tioaeptad P B
el ementyehigopiseh radl Oy @ﬁbn-sgqfnﬁaﬁﬁut%ﬁgxg%s, iphtgerfil$ t@iiaNg bgratdn tBd vat rolih1e
side facing . the chanber wall 3 and a contact surface 38 of the door
body 1GuBRoigEheslewrs dePey lavay from the chanber wall 3. In reference
to the direction of the longitudinal axis 11 of the rod 9, one
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of the cavity 27 and/or the dinmension of the respective tilting
actuator 25, 26 reduce in the direction of the axis 19. In this
exenpl ary enbodi nent the inner cavity 27 of the respective tilting
actuator 25, 26 is surrounded entirely and/or over its entire surface
by an emaswiigowal! 39, which expands when conpressed air PEFHFATHIENPEY
into the inner cavity 27. The elastic wall 39 preferably conprises
rubber-elastic naterial, for exanple Viton. Instead of the

enbodi ment of the wall 39 froman elastically expandable material an

enbodi mppt 4 Qi vhie! m&bbor?e% grchamﬁér%nbj 8 cBReBEd &) thé Shadlb8OWADS BivblaBy
In order to tilt the door agai n conpressed air can be

i nj ect emdf/wotﬁtablyeabpmtﬂtea\ﬁmsﬂos@en db‘ylat Herefarenes fr teais| 19(9& the,
its vol f dWal the
sect | ondl i Lkl Pl Ao to B PRl T e R AR R R
enl ar gestersphsfic sideofith¢ chamberf walhs thus nutside theiveguugiarearofdhpriarwm ¢hapmber4.
el astically expandabl e and flexible features of the material formng
the wall 39 may al so be utilized. Such a wal] both elastically
expanda the agenvpdry embodimentishbven, mefyst@mrg)pairtsﬁ fagéred o thewhambeampllS. selvge

f bb I Vj L i
52 o B AR ARy BTl Pk PSS L S,
bot h of ddo&&o&;ﬂd& abont theniiding axid Jiblnsal,qipbl’etfaqhﬁcmt & o? 2xammplé¢, hhe fastbanmgart 21

cl osed at qne nd_at .t he ot he d c so k 8
connect™#% recg @?EB% bé\‘?cltl1 Islcrr"?}i\’eCE 'Pﬂg) & Sﬁlggrlt pf}al% > lccohrfaf:‘)’?laté(ea% blts
recess pdneﬂratﬁagaﬁteambeinwn@dbot b&iyt \0Gsueh b &sie andVom!uck:dn 24 haliseatblah Fig 8).
tubul ar inflatable elenment are arranged, through which the central
area of the tubular inflatable el enent extends. In the opened state

of the Hiagig achitoydhs; uet ﬁte heldosi ki fe!;tenﬁgwg;aﬁ 23S siib®iedain ﬂhaédsmpas tibialan
(cf. Figs. 4 and 10) t fIataBIe eI (=.tilting ac g % %
| ocat edmgFté'élérek’c“EanSheT ??E nlﬂ'ﬂf’rzm fable e ESeCOPS‘CE AeOREF ?“ﬁfé S13p°
is inflgtedn@pst 18 10 SR fadind 18 RMR: LB IRAG a Cantddt birf0g 3861 t!:lé‘lﬂ@:rr ba@
IS free frompressure. The, closure %Ienent lis retracted from

openi ngl ®ats thet i fapipg jaway frqm dieychamber waly 3. ¢ Iy refergncg fo;the @H‘é‘m"n of the
di rect I1eﬂg19;fdmfah£usa1>ﬂlo?tﬂe%@b 5&%}&@%@% 25, 09 §SarRALedQY Bth 8ied df.thd tlting
order to ¢lose the door first the closure elenent 1 is displaced via
the ro*#30e 12 fromits open position into its internediate
position (cf. Figs. 2 and 9) in which it covers the valve opening 2
.in the direction of the axis 19, however is distanced fromthe

seat ?. ls(xmgedfmqowmqqeed@ecmomqyf the tyatilling a¢teatora B0, Wha the phpiigting
axi s 20,.,) wstibelﬁgieﬁt 8! i s&gs%wnﬁ&%t&@eatmpamj%e d8bEaRD L 0 65

t||t|ng actuator | ocat ed he openi ng i'n reference to
the ti lmivated shonttheOilting. axis 20nHnong dir¢ctipm ol wotation wad by inrodegieg: pampprespedoair
frompres s egl t e tW%'%ﬁﬁE fee fi
|nflatabﬁéﬂéﬁg%g i é%&@f%%gﬂ%egﬁ%pgﬁ%gg%ﬁp%a& er apart fr%’ eﬁ om
openi ngprésserm, theﬁeorémdﬁ 16 @ ﬂlteé intp lthe mlgeramefswz(mf irgfationf | Amtodhwr filling gnedium
pressur ._This way, .t e t C

seat 7 c{f\#ﬁrﬁh%‘;@n’@feﬁ% Ia(1:r tlére 3’16 t@t? acm% og.{rggszg 48 gﬁnﬂﬁzﬁl{? p%% 1b(f9 rhte Lo&&%r
sur f acecomprebied atrliopefesred| ement 1 assunes a closed p05|t|on and the
door is inits closed state. The opening of the door occurs in the

i nverse manner. The seal 5 nmay conprise a rubber-elastic materi al

COﬂVEﬂtTHéHédpbr}ﬁvH H8thg hetnatels @S] 16Ceavlncutiss einfer daoity EX alenecoiiptessed aime

seal be. vul cani zed at the | osur e el enent ertjon |n
e o diuas i e TeeT CREY TS b Fbeses fiRE) roiog o AL BE P e
t he seghne iy 27ahdrbdztl, dith YhdBmemsRed bethe ititidghenh©@F D3, 06 igdledde il reﬁrence

to the direction of the axis 19 of the opening 2. When evacuating the compressed air the volume
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In the closed state of the door the vacuum chanber 4 may be evacuated
via a vacuum punp 29 shown schematically in Fig. 10 and a vacuum can
be applied, here. By the use of the inflatable elenments as tilting
actuators 25, 26 a sinple and cost-effective enbodi nent is achieved.
Due to wWoe0figet4sihat a contact of metal to nmetal is avoi dEHABS! MgR2
the door body 10 and the fastening part 21 a | ow production of
particles is achieved, which is desjirable in ny ap Ilcag

connect Pofiearity 87 aadfonibe dimensionpfdhe sespectivs W@S acater ?g’t“fec‘“
tiltinggpdeiberifd As4re el ement 1 about a tilting axis is allowed,

al i gned perpendicular in reference to the longitudinal axis 11 of at

| east one rod 9 and parallel in reference to the plane of the seat 7.
Thi s way, g B GBI AR Tﬁrt% %eﬁaaqsgﬁlof%ecagbea&e0u1aﬁg aghdigved 25 s a
position of fhe closure elenent | not” being precise in reference to
this ti$urongded antirelyThral/alsive ity emire syréace by gnraast¢ aigld 30, Which ekpands hen
referen so be achieved differently, for
exanpl egoacﬁr%s%fanllgﬁ.‘%éqeﬁgﬁgﬁfl%g?&ag%‘ya%ord| ng to US 6,471, 181 B2
nmentioned at the outset of the introduction to the description. In
partic ) .1 1s nmount ed
Fo tuo 51 shshe AR PEREERE sty Ml REHL R e Vi
actuators e.g., piston- cyllnder units, for exanple a separate

e kbl o 2R B

char act (ﬁftlie asle 305em 4 Hexiahiaserianialatg pbistbld. | mwd@xmmlﬂwqooehmwo;mgﬂn
In the foll owi n differences.to the first .e I .embaodi. nent
e Destommsotd Bt conheoMiskEhaon: 5% dhgo i rbr e Fh Btk P g
suppor t-@guhy 11iit|iﬁll@ﬁ)e[r£gdao& to%ero) Iwith lﬂyst \Mi)p(ﬁéite ivialll Sectimneg edntheting datls othpﬁ n

posrtron i a |nter di ate positi to its .cl osed sitio

vi ce ve?'@ét eI*flfglt’e‘rI 6‘i‘f§“§‘ Tgn, eng’ge@ﬁ’&té’f et dredprer caAly 82 Of“ﬁg‘a 1on
di r ect i gn1ficali) @kpani AV ki d1Hléie famea oﬂhe Iaataaa]gadnp@malvraﬂlsgl ay also be
reference to each other, Aro iv 12 serves for the axi

di spl acitiesf | Sughraawgbboth slastigall &F@&n e 3ot Tl miw CO‘?Pféseeqeﬂ@i’ for
ends Ofexfamﬁier PHSuRI8 2 BIBBEYLBE nfaRribiNGuck hOTUEE iR BA poksibldhe
connection occurs once nore such that the plate shaped cl osure

el ement can pivot in reference to the longitudinal axis 11 of the

rods 9, s fesp ec%vel?ﬁﬁfdfabﬁ%%%lé&ﬁﬂ& %ar%@d RRNGLE W AE eddd if B8y I8 MeeSsubdrt
the longitudinal axis 11 and paral | to the central plane of the

cl osur eplatp @kevith if beimpplosed jakong png @@fbat ﬂl’f“efé’iqu §8d prIpRTSespsocket 2§ fqconnect to
support ec%rrﬂ)téégéd%hlj Bhe 23R4y gg'['t ?1aé@2%ofn?r1§e§fa ?éc@é%cd? itd Sed B’@w@énm bores,
el ement 1 or this purpog bear

ng parts have arc-shape
beari ngn aﬂrheqhsth@@ldswf tlie tubddrrindatabbselenent |a@rwmqugthpmbéﬁmhdh¢ eﬁntrralrﬁrea

refer ear}:}cf Lﬂi}e%eea@ Je@ém@k@)ﬂ&d?f the closure elenent 1, which

cooper respective arc-shaped bearing surface of the
cl osure elenent 1. The bearlng parts 30, 31 have a nushroom shaped

R T e

pl at e I3gs. danévedihe mﬂd@lmélaﬁme— dltmgmatiathr aﬁdomwlosgr mn&nepmmnggz in

t hr ough ich the.pneck.o e b i.n ar t

i nder delRBCaIRS s s Pl ok g e pRRe et G itne BB R |
t he cl geddripnebesnrd The dosiie@erdht TaslRthetenTramn the asdhing st atiials dndrely
|nserted betmeen a stop bet the he qﬁand .the neck of thgdggﬁklng

part 30¢leased g Spadn ctrﬂ thegars 198t .oeal% degs npyedqpd rto

el enentcicke kiR dobf BEERE Slob@e RPNk HRFAaQAM Sthdod dilveQQaHnBitd 6P)8RHOStion
this ring 34, which applies an elastic return force into a centr.al

posi t i GAOGHs ntganedagspesgios) (efnkigs- 4 and Rhin whigh|cevers fs ¥b&rqpeping arip dhe

30, 31 are provided, which are pivotal about the closure elenent 1 in
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A connection part 8 is fastened at the ends of the bearing parts 30,
31 projecting fromthe cover plate 33, at which additionally the rods
9, 9', 9" are fastened. For exanple, for this purpose the connection
part is enbodi ed as shown L-shaped in the cross-section, with the
beari ng Wm0t 909803 31 being fastened at one of the two | ed§TARY1YIRE032
rods 9, 9', 9" at the other of the two legs. The rod drive 12

conpri ses a separate actuator for each of the rods 9, B} %@g di.ed
as a pi direntor gt thageis 19ioweverds digragadfrem tll‘fi)ﬁeatt%%ubﬁ?ﬁ“ﬁ‘ﬁ dhg IO‘S

body 10 %f&ﬁ’fabéﬁ%@u&)ﬂg'aﬂﬁ% B Ghd &r bBin b&:haté\{‘ﬁ'oﬁl' ik A¥laleble! Sement (=
respecthe arranged. Here, separate 05 nders may_ al so be provi ded

hel d at titting ag@@tpr dpcate clgsee tq:)ﬂ@tomﬁ@ngl_ llar@eré%f@HOé%BWPéamﬁ #0gi-c. this
sinply ﬁﬂ]ﬁ{aﬁ‘fe' hPR L RRred fref - :ﬁ‘o Xss%@tang&l %nh&:té?ﬂ% {6l £R64phOR, while the

paral |l e erence to the nal axis 11 of the respective
rod 9, 8iflatable cldrgme (= txbmgeamnqot éé)t ﬁ:ethwap@@rfromﬂv@owp@nat% ingefgfenss torbe

central LIPg a)%rg "iBtISSinh% #] NGuL IIL ?ﬁhx‘fh@dd'ﬁlﬁ ClayOfte clostie eRGIHEP islRaddits Poike

the cl o&ll €men rTomits open position itnto It Internediate
posi t i othe seund witheth¢ siestipised GIb&ngpremdpﬁiI&t ﬂlngealmg burfdee 6] dheeledure abaent

(9:| 0 Sgr e asgx%q.gsn% a?srcg %}0?1{1 ngz?n the &otolr B ith cibsed $ale! Tn %Bgfn?%(lf%?eedo%p&curs in

ernediat e 03|t|on int
posi ti othe inMege @Mgiiedl | pi ston surface actl ng in the open d| rection:
(which is the sumof the piston surfaces of the piston 14 cooperating
with the lateral rods 9', 9") is therefore larger than the piston
sur f aceTiCdehNYmbin c&rh@is&la&ﬁlbb%geldi;tfceﬁdtér&n cc(mlaitmhaliﬁus'edh éorelastiovacaut fale

of the |ston1 i.n ththec The It|
act uat of°& sxaple ‘t‘?ﬁagﬂlj rsafg"’f}’;,}gelo‘@lc Oﬁurf:ﬁgméeé% O%g{?)gihe

the firgboRXeRRbal oh BERaRieRNmeniv ﬁshaustepcﬁsmlagwnamaa deal bﬁnaﬁr@sﬁneuﬂady Bé
the door body .10, though. Here, the two ends of the tilting actuators

embodi etmfadicdiiptheform a0t abl e hoses ar e arranged in bores of the
door body 10 and extend in a central area |located between these two
ends in a recess of the door body, with durlgg the inflation the

r espect invihe Gloged staical theydogs dag san chamber ¢ BRYLE eyagppiehyiag vaeBi Bt 29

Surfacesh%éneéhehmlaﬁcaﬁs)mEOﬂyanana&fafn dah8e Liglikd Mgreact uat or 25 acting in
the opening direction this central area ext endi ng through the recess

is discernible in Fig. 13. The tilting actuators are al so supported

at the pagfeng MR, ﬁﬂa%a%xmeﬂt-rﬁg 29 'ﬁltfngedcﬁl%ﬁb% waé Ism;’ple BRI Bdsiedetivhe
cont act surfaces 37 of the support bl ocks 35, 36 of f ast eni ng
part 2 1embodiment is achieved. Due to the fact that a contact of metal to metal 1s av01ded between the

door body 10 and the fastening part 21 a low production of particles is achieved, which is

desirable in many application‘s.

The connection part 8 may be embodied elastically so that an elastic tilting of the closure
element 1 about a tilting axis is allowed, aligned perpendicular in reference to the longitudinal
axis 11 of at least one rod 9 and parallel in reference to the plane of the seat 7. This way, an
even compression of the seal 5 can also be achieved in a position of the closure element 1 not
being precise in reference to this tilting axis. The ability of the closure element 1 fo tilt in
reference to at least one rod 9 may also be achieved differently, for example according to the
prior art according to US 6,471,181 B2 mentioned at the outset of the introduction to the

description.

1980150-1 9



A nodification of this second exenplary enbodi mnent is possible such
that the tilting actuators 25, 26 are directly supported on the
chanmber wall 3. In this case the door body 10 could be enbodi ed
pivotal in reference to the chanber wall 3 by bearing parts fastened
di rect | wamivdeschanber wall 3 and a pl at e- shaped f ast enihgg/Apan 17000032
ext endi ng between the door body 10 and the chanber wall 3 could be
omtted. On the other hand, this exenplary enbodi nent could al so be
nodi fied such that the tilting actuators 25, 26 are fixed to the
fasteni fg, Ballaad an Qﬂﬁocflmlaﬁt' i Wikl the ABsukSelbRGRY §¢l nﬁﬁmemt Mo%’il Inko¥e tdds
reference to t% actuators 25, 26, as particularly

di scer nittslred fdnmwnﬁvgﬂso Tgve mot oL acatratms, et idon-pylinderqundfe .+ igh expmpiena
actlng t i.e. adjusting the closure elenment 1
fron1|ts 8%’ e§&$§§ﬁ‘?gﬁﬁﬁﬁf%8ﬂPé internedi ate position) is here
greater than the lever armof the tilting actuator 26 acting in the
cl osing d|re i.on d I el i

nt or moth SrasoRrpy sty bt P G R SETES pholdi % B seme
Si zes ofefirbee phzﬁ'ham’ts s:amﬁ@ichpam ahdieg the dindt axpnapbaty tinbodilnegi dgthd follewingpn

db ff t h t 25, 26 about
?Re tiyl @ﬁeﬁﬁlﬁ?ﬂcgtgg‘ 1{,& r‘f?ﬁ&gﬂlgﬁata{% rf%geéluggocrjlsrectl on : o

sequence control can be achleved in an easy fashion for the proper,

L- nntlon f the closure.ele en openi n cl psing, the, daoy.
Here, %tﬁ TR aS, i ¢ %8@%%@% o P 15 PR s S by
tilti ngwﬁféh U3t Mbveir@s ith Bgknl positibe via 19 Hitdithedibte ®64ili@NintoaYk d@ed pusitionnhd y
i mpinged with the system pressure of the conpressed air driving the
act uat of'€° V¥ t he door is to be closed, starting fromits opened
state, the piston surfaces acting in t he opening direction and the
tilting actuator 25 acting in the openin dlrectlon ar set ee from

pr essur e jodg 9, Qor?néél'?"e&’o?‘ba‘?&t‘?}’rﬁ%%’ﬁ § i B disegiios © \fh@ﬁ d&@LFK"ISs“t 0

be openggh,stPpdrhiltlid Rt %o SdcRAR:.SWabE dHbE 1 PE&V QoS the fAARP SisPfdeinbAL,
in the opening direction and the tilting actuator 25 acti ngtl n the

openi ngaeRneekinithapreanahy dast hesydl Oni TR obendeaisiberogs are coiegted to the closure

consequgnhbll YT GnEQUibE Shevrs BRe! 108 e Rficht G BL 9&% ﬁlaﬁ‘édecﬂ@.:ﬂ?e dlement can
devel ops, w't h overall only a single swtching valve being required

connectpirg i vefmense o dke ﬂqrﬁéufbi}ﬁépﬁxxﬁl hig of dieprods Je @ aPr abet taReaxli Weypd
sur face,hiinal b [NERRRSNRAGHAEER O % BRuld b IROAEH A Tor

acting i e opening direction w system pressure of

conpr escslwriafrlﬁmmt lmﬁphthﬁtnmhéxemgmaés 3@ r3é 2reTpBortsd (inotdly ab@mhwxs s
equi val t£.Ql

6. 056, Zaauieiefea B e RIEIRTAOT £ ur AR hORRaRA Blusinbe & shkded bearing
Differ emeas;ﬂzstmﬂl their frasewsctut beaing perpendizulap eniefgenendo ﬁhﬂecmtr@isplwg of the
directi n ar S|ble in. .

act uat oot T PR Rp G-l AP ool o et Rrbg SRubEREe closue
pi st onSeIérﬂcEnt ttheTlieobkadng \pm-tslzo, 3 hdvelmmumr@m:émpedeh@d @mprisigg ¢he bearing

t Th b
Pont 1 o1 S apgtiiel ip Bakesrnal B Clont SR HED ShovEs TR FR e e
i nitialAyoeeptud 38 derbwédsio tBe(elﬂﬂiraélym&rth%d mbcnimg)ﬁn bﬁt&ungmhecntgh ouhich Fixe

Cir e P66 Sbhegespeche LEERA PR ALK =T B NERL BB Gl TRins bor 30,

L- Dt | ONISroMYhetbéees anAgbivey deinbt 15 @PAHAS BmadedRire pi ERR! iatedNisifdched
val ves. The third exenpl ary_enbodi nent. shown in Flogsrb 18 t hrough 24

di f f er Sbepyesmarste beprsre heded pbille sk dredieatng party® thefever plate 33.
essent i glelpy VJ%% bPe %996' rdREkt 10 rtfBRndd th HeN@ardplpaat 86,31 22curs ®Wards THE

i nner cavi't and the respective tilting actuators '25', 26' is here
not |i rﬂrtge“d which apmhies anelastie refpn derme Bichway pesiben 9f the clowe deg@t by a
wall 39 conprising an elastic and/or flexible material. For the rest,
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In order to inprove the sealing between the door body 10 and the

el astic di aphragm sai d di aphragm may be provided in the area of its
circunferential edge with a bead-1ike enlargenent, which is pressed
agai nst the surface of the door body 10 (the bead-1ike enlargenent is
shown i g, dhe deigyres in a non-conpressed state so that i trdrsrshowmos:
penetrating 1nto the door body 10.) O her sealing connections between
t he di aphragm and the door body 10 are al so possible, e.g., the

el astic di aphragm may be vul cani zed or adhered to the door body 10.

At the exterior surface of the elastic digphragm facing.a fLom
The 1 P CHTPIey MR aR Py P e B vpa PoRt S Ryt H8Mn
vul cani 76f 1 dindh&! 80the QR Iin réfereRod ©NBd Baarind pirkke3(s Bppspatedpdpatt drodPedche
elastic stretchability and the fl exi Bi ity of the .ﬁliﬁaphragm is

i nt er r upther 4 piagle BGAriag @att Aemoig thandyo Peamng PHE AR Nfier cavity 27 is
therefore stiff overall in this area. The wall 39 of the respective

tilting actuator 25', 26', enbodied at |east over sectjopns jn an
el asti cAamdpestion paskd bl festengd at s endssofdhahsarieRiy e %I%OJ%B'&J]FOP ﬁ‘rﬁ&%ﬁf
42 at t te%%“&%ﬁie}?&!{d&%%&lﬁﬁe Aastone HesRestdVE BiRRANSe,EbOGl pdfosdfie

of the fastéhing par 1. “In order to operate the respective tiltin
act uat oror28ttion 281t icempndisdosshewn Lrshanedjin hesepss-predion. nath tim bparag pris,S0;
27. Here) ol | € 155 025'So-Of 1RforttP B @b AR ks,

di aphr aglrr;l)&%gzﬁgs(tlg%egq?%%%‘%ﬁ&ggeﬁgénigl éfdépi ated in the directi %Sn
towards the chanber wall 3. The inner cavity 27 of the tilting

actuat or., 26 J s.connec Vj i | gnder,
ot i g ThE Tt BB BRI ed R CRERES: 8ot R hBACY, HPO e es o
sequencgisoanylimler tt. f BorrexarEplenfontisepupat thechombedy 10sopprsss ls|cplindgy bore

filling . in conmpressed ai.r, into fhe jinner hollow ' f

tilti ngl%é? ﬁ”i‘f rorfBI?lgtfilflﬁelf’ ent’ C&NB%M ?r{:aglg?d(;ny e%’f s;[&ﬁ%’agé %ﬁ#lﬁqrﬁg@ e%l(e)hrrgf%;) §/
enbodi npvided Relp axgbd ddoebodyol0. exanpl e, the wall 39 of the respective
tilting actuator 25, 26, (at |east over sections) elastically

stretchabl e and/or flexible can al so be supported directly at the
chanmber Th@bistons Thers epghosrhbadiedt i@ # Rimphy opdraimgbfeshim, tieethey aict baly in ee

wall Sgdiiresctigrlyl gasrg.liefinarrelgéegge tfol tﬁ'\é( foglgigldgl\é a(xisi ltlsof?h%triesrp%ctﬁf)étrgcp é,iQO,rb”’. Here, for
example the piston 14 cooperating with the central rod 9 acts in the closing direction, i.e. serves
to displace the closure element 1 from its open position into it intermediate position, and the two
pistoné 14 cooperating with the lateral rods 9°, 9” act in the opening direction, i.e. serve to
displace the closure element from its intermediate position into its open position. The overall
piston surface acting in the open direction (which is the sum of the piston surfaces of the piston
14 cooperating with the lateral rods 9°, 9”) is therefore larger than the piston surface acting in the

closing direction (which is the piston surface of the piston 14 cooperating with the central rod

9)).

The tilting actuators 25, 26 may generally be embodied in the same manner as in the first
exemplary embodiment, with here they are to be fastened at the door body 10, though. Here, the
two ends of the tilting actuators embodied in the form of inflatable hoses are arranged in bores of
the door body 10 and extend in a central area located between these two ends in a recess of the

door body, with during the inflation they respectively contact the bottom of this recess forming a
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Instead of an integration of the tilting actuators 25, 26' into the
door body 10 the tilting actuators 25, 26' may also be integrated in
the fastening part 21, with the (at |east over sections) elastic
and/or flexible wall 39 would then be supported on a contact surface
37 of the dowmeidswdy 10. The wall 39 may al so be enbodi ed PCH/AZ#P11/000032
unstretchable and only (at |east over sections) flexible manner.

Al t hough a |inear disglacenent of the rod 9 to adjust, the closure .
el ement cdntastrsurfage dpefithpdesr bpdntG Fopthedidingsetanteredi dctae j5dhs nepRsdyection
preferr I St Lt : |

e o e P B e g eolon e
cl osur ealed euppnticdhast the Eatening ppe A | arinted anrthe elvadenwall dordmalnat e sentast
pi votal _s t t a rod drive pivotin
t he rodmﬁggﬁgﬁfggkghgﬁpgﬁgggﬁ%3ggﬁ&gﬁgggg%¥ggggibIe. The supgort ofg
the door body 10 in a tilting fashion may al so occur in a manner

OBy B ISR R A BIATE e Pt

_22f f:an %ﬁlbelﬁ dlaedmwtsaﬂ;oaaﬂ ot lie: dhianbérmgalbt Uattios saeShe 2@r dathp 80 eclildibe
I nflatable ele ts. b t ed - .
10 and ek B dRenth PaBE A PRL A REERE R AR YRR woReY

ag t uat Oihaﬂm!rl #hi5 8 abe aPlavyitapel] fastehihg garo attynding ehecen ohadoor dodyetd arcinthe
about the tilti axjs 20 ich-acts against a spring-elastic
eIenentdﬁﬂ%@%Wﬂgﬁgwqﬁﬁ§W4W¥mnediun1is evacuated fromthe tilting
actuator, tilts back the door body 10. Instead of conpressed air,

ot her pressurized gas, particularly nitro , | b e
Cegand CoiePiHEnFoEnis Breotu ¢ Tendae: B ke Ge et ehEh o8 Hisa g
bl ock 2QRaR:H8 4B efixed to the fastening part 21.

The tilting axis 20 is located asymmetrically in reference to the two tiling actuators 25, 26, as
particularly discernible from Fig. 14. The lever arms of the tilting actuator 25 acting in the
opening direction (i.e. adjusting the closure element 1 from its closed position into its
intermediate position) is here greater than the lever arm of the tilting actuator 26 acting in the

closing direction (i.e. adjusting the closure element 1 from its intermediate position into its

closed posiﬁon).

Due to the different sizes of the piston surfaces in the opening and the closing direction and by
the different torques of the tilting actuators 25, 26 about the tilting axis 20 in the opening and the
closing direction a sequence control can be achieved in an easy fashion for the proper L-motion
of the closure element 1 when opening and closing the door. Here, the piston surface acting in
the closing direction and the tilting actuator 26 acting in the closing direction may be constantly
impinged with the system pressure of the compressed air driving the actuators. When the door is
to be closed, starting from its opened state, the piston surfaces acting in the opening direction and
the tilting actuator 25 acting in the opening direction are set free from pressure, i.e. connected to
atmospheric pressure. When the door is to be opened starting from its closed state the piston

surfaces acting in the opening direction and the tilting actuator 25 acting in the opening direction
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3chanber wal |25, 25 tilting actuator 4vacuum chanber26, 26" tilting
actuat or 5seal 27cavity 6seal i ng surface28connecti on 7seatr 29vacuum
punp 8connection part30bearing part 9,9, 9"rod3lbearing part 10door

body32bearing area 11l ongi tudi nal axi s33cover plate 12rod drive34ring
WO 2011/091455 PCT/AT2011/000032

are impinged with compressed air. Here, consequentially the correct L-motion of the closure
element 1 develops, with overall only a single switching valve being required connecting a
connection line supplying compressed air to the })iston surface acting in the opening direction
and the tilting actuator 25 acting in the opening direction with the system pressure of the
compressed air or with atmospheric pressure. This sequence control is equivalent to the

sequence control known from prior art of US 6,056,266 mentioned in the introduction to the

description.

Different piston surfaces acting in the opening and the closing direction are also possible in case
of more or less than three actuators for the rod drive 12 and/or in case of dually acting pistons for
the rod drive 12, with in this case even a single piston-cylinder unit may be used. The above-
described sequence control may also be realized in such embodiments, for example in the

initially described first exemplary embodiment of the invention.
The closure element 1 may also be supported by more or less than the three rods 9, &°, 9" shown.

Instead of a sequence control the L-motions may also be achieved by separate, appropriately

controlled valves.

The third exempiary embodiment shown in Figs. 18 through 24 differs from the above-described
second exemplary embodiment essentially by the embodiment of the tilting actuators 25°, 26°.
The inner cavity 27 and the respective tilting actuators 25°, 26° is here not limited over the entire
circumference but only at one side by a wall 39 comprising an elastic and/or flexible material.
For the rest, the inner cavity is limited by sections of the door body 10, thus by stiff walls. The
wall 39 stretchable and/or flexible elastically over sections is connected in a sealing fashion to
the door body 10, extending over a recess of the door body 10. In the exemplary embodiment a
circumferential frame 40 serves for the sealing connection to the door body 10, with an elastic
diaphragm of the wall 39 with its edge region being clamped circumferentially between the door

body 10 and the frame 40. For this purpose, the frame 40 is screwed via screws 41 to the door

body 10.
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In order to improve the sealing between the door body 10 and the elastic diaphragm said
diaphragm may be provided in the area of its circumferential edge with a bead-like enlargement,
which is pressed against the surface of the door body 10 (the bead-like enlargement is shown in

the figures in 2 non-compressed state so that it is shown penetrating into the door body 10.)

Other sealing connections between the diaphragm and the door body 10 are also possible, e.g.,

the elastic diaphragm may be vulcanized or adhered to the door body 10.

At the exterior surface of the elastic djaphragm, facing away from the inner cavity 27, a support
plate is mounted, particularly vulcanized or adhered. Over the extension of the support plate 42
the elastic stretchability and the flexibility of the diaphragm is interrupted thereby and the wall

39 limiting the inner cavity 27 is therefore stiff overall in this area.

The wall 39 of the respective tilting actuator 25°, 26°, embodied at least over sections in an
elastic and/or flexible fashion, is supported via the support plate 42 at the contact surface 37 of

the respective support block 35, 36 of the fastening part 21.

In order to operate the respective tilting actuator 25°, 26’ compressed air is injected into the inner
cavity 27. Here, its volume increases by the expansion of the elastic diaphragm, causing the wall

39 to be displaced in the direction towards the chamber wall 3.

The inner cavity 27 of the tilting actuator 26 is connected via a channel 43 with the cylinder
space acting in the closing direction of the rod drive 12, allowing a sequence control to form.
Even a separate channel is possible for filling in compressed air into the inner hollow cavity 27

of the tilting actuator 26.
Different modifications of this third exemplary embodiment are possible. For example, the wall

39 of the respective tilting actuator 25°, 26, (at least over sections) elastically stretchable and/or

flexible can also be supported directly at the chamber wall.
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1980150- 116 CLAIMS 1. A door for closing an opening (2) in a chanber
wal | (3) of a vacuum chanber (4) from at nosphere conprising a closure
elenment (1), which is fastened to at least one rod (9, 9', 9") and
whi ch can be adj usted between an open position in which it rel eases

t he opewongiifegmss an i ntermedi ate position, in which it coUBAB0tINE0032
opening (2) but is spaced apart froma seat (7) surrounding the
opening (2) and a closed position in which it is pressed ai nst the
seat (7The supdadplatzodPyméy @lyo b amiticd se itheas theheallal® isedastic @miéorrfgalb egovenits
9") and the}ﬁlgsgre el enent (1), and which for adjusting the cICbure
eIenentIFﬁﬁ @FWeen the internediate position and the cl osed position
can be tilted in reference to the chanber wall (3) about a tilting

i 20), t t uat of., ' i ch
"ol usedbat PhaR inigdiien, OF o) it AR 35 ot 1Bl Roor By RPne kS
introd U&Zﬂd.ltdr@ZS’l’ marmawlsb ibk ﬁntegnaecumme fagrehing 1002 lakvith thet(ldeast dvier segtiens) s

28), t st 9
ooy g oot s el 58 el hRR opBRRa b bl bl o Bt BeerkoAet

an el asig.c and/or flexible fashion at |east over a section of its
extension and is supported on a contact surface (38) of the door body
(10) and/or on a contact surface (37) of the chanmber wall (3) or a

fast enifige WAL 19 fndy hisd B¢ BmBHiddNG a6 RasTRehaMekid dnd) (at ZastAvelaRttioas)Ciiuxitilang
to claim1, characterized in that the inner cavity of the tilting

actuatomafes  26) is limted entirely by an el astically and/or
flexibly enbodied wall (39) which on one side is supported on the
contact surface (38) of the door body hé and on the other side gn
t he contlemugh aliness displaggmaest of the rftﬁ%??tﬁéhus P clopugs elgmeqtifeon Us pRepipAgjtion

part (2 n@l(lrQerg{édfa{%e%cﬁn@Hq ré’i@&éd @Plis - cafe GIOMe MoTOUEHHEEAL SkefipRiyM

2, characterize he “til tlng actuator (25, 26) is enbodied as
an i nf | ewkodineentsoireall amboslingendy deserdhsd dotige P@u%mﬁiﬂtrﬁféhe @?P&Feaﬂ?r%?‘it Peyerth

that th JP]EJ'}({]& AehHaf R %%ﬁﬁm aﬁsg)a pﬁmgﬁ@grﬁ'o@t&b@d 51 9hd ARt b and a rod

|nflata ose IS arrang nds in bores in the
f ast eni driyepimoting mm)octﬁ’ooumtsmn@t&il 6%iF canafip be possible.

The support of the door body 10 in a tilting fashion may also occur in a manner different from
the described one, for example by the bearing blocks 23 directly being fastened to the chamber
wall 3. The support platé 22 can then be omitted and the tilting actuators 25, 26 embodied as
inflatable elements can be supported on the one side on the door body 10 and at the other side

directly on the chamber wall 3.

A tilting actuator may also be provided, acting only in one rotary direction about the tilting axis
20, which acts against a spring-elastic element which, when the fill medium is evacuvated from

the tilting actuator, tilts back the door body 10.

Instead of compressed air, other pressurized gas, particularly nitrogen, may also be used.
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WO 2011/ 091455PCT/ AT2011/ 000032 5. A door according to claim 4,
characterized in that the fastening part (21) or the door body (10)
in an area between the two bores, in which the ends of the tilting
actuator (25, 26), which is enbodi ed as an inflatable hose, are

arr ange®o 19ag09as5f ecess in an area in which a central sectACOHATEM1HMHE?2
hose is supported at the contact surface (37) of the fastening part
(21) and the support area (38) of the door body (10). 6. A door
according to claim1, characterized in that- the wall (38) which is
enbodi ed el astically and/or flexibly at |east over sections of its
ext ensi GREEE ARG herefarenst FRT3IRE or f1 exi bl e di aphragm which is
connect @d ti ghdutdeléRerd Stiff section of e thehdrngtdookct uator (25",
26') with the inner cavity (27) of the tilting actuator (25, 26')
bei ng | 8cat e?PeBBEween t he di aphragm and #he 15 section of the
tiltingsact ugh@belwad » 26" ). 7. A door apgosditts daelai m 6,
characterized in that the stiff section of the tilting actuator (25",
26') i s4f or neguunychamdetioor body (10). 8.20A2¢{¢iHinga6®afHi ng to claim 6
or 7, charac{grized in that a support plate (Cé‘%ﬁris fastened to a
surface of the diaphragmfacing away fromthe inner cavity (27),

whi ch i 8 suppdinegsdrfens cont act surface (328 38pnnection

7 seat boo29 vacuum pump
8 connection part : 30 bearing part
9,9°,9” rod 31 bearing part

10 door body 32 bearing area

11 longitudinal axis 33 cover plate

12 rod drive 34 ring

13 cylinder bore 35 support block
14 piston 36 support block
15 guiding rod 37 contact surface
16 brace 38 contact surface
17 anti-twist protection rod 39 | wall

18 anti-twist protection rod 40 frame

19 axis 41 screw

20 tilting axis 42 support plate
21 fastening part 43 channel

22 support plate
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9. A door according to clainms 1 through 8, characterized in that the
door body (10) is articulated on a fastening part (21) to be fastened
at the chanber wall (3) in a manner tiltable about the tilting axis
(20). 10. A door according to one of clainms 1 through 9,

char act ergnewhoisass t hat a respectively tilting actuator (2FCT/28)011/800032
arranged on opposite sides of the tilting axis (20), of which at

| east one wall (39) respectively limting the inner cavity (27) is
enbodi ed el astically and/or flexibly over at |east a section of its
extension and is supported on a contact surface (38) of the door body
(10) and/or on a contact surface (FAAMS the chanber wall (3) or of a

e T
through 10, atmasrhcrepinpitng nclpsvae clement (Dawhigh isdpstened Fegideasions o (% e
005 9, 909l LR oot BAES ) oy Sk s
through 11, @hanautreeiliz@gosition fravhichi catery f:éagmenblﬁéZ)rwws(SB@W@ apartgtom a
(o721 ot NG ORI EL PR oSy oy L EBARRRRL M
t he i nt er medhatet ()si Sacoiody(18) theticadrds\tbe 1@t one rod (9, 97, 97) and the closure
element (1), and which for adjusting the closure element (1) between the intermediate
position and the closed position can be tilted in reference to the chamber wall (3) about a
tilting axis (20), and at least one tilting actuator (25, 25°, 26, 26”) which includes an inner
cavity (27) into which compressed gas can be infroduced in order to tilt the door body
(10) about the tilting axis (28), characterized in that at least one wall (39) limiting the
inner cavity (27) of the tilting actuator (25, 25°, 26,26°) is embodied in an elastic and/or
flexible fashion at least over a section of its extension and is supported on a contact
surface (38) of the door body (10) and/or on a contact surface (37) of the chamber wall

(3) or a fastening part (21) held on the chamber wall (3).

2. A door according to claim 1, characterized in that the inner cavity of the tilting actuator
(25, 26) is limited entirely by an elastically and/or flexibly embodied wall (39) which on
one side is supported on the contact surface (38) of the door body (10) and on the other
side on the contact surface (37) of the chamber wall (3) or the fastening part (21) held on
the chamber wall (3).

3. A door according to claim 2, characterized in that the tilting actuator (25, 26) is embodied

as an inflatable hose.

4. A door according to claim 3, characterized in that the tilting actuator (25, 26) embodied
in the form of an inflatable hose is arranged with its two ends in bores in the fastening

part (21} or in the door body (10).
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13. A door according to claim12, characterized in that the rod drive
(12) conprises at |east one piston (14) arranged in a cylinder bore
(13) of the door body (10) to which the rod (9) or at |east one of
the rods (9, 9', 9") is connected. 14. A door according to one of

cl ai ns Wotzbrniopgks 13, characterized in that the closure ePERAROIYOY03Z
arranged on the atnospheric side of the chamber wall (3). 15. A door

according to one of clains 1 through 14, characterized in that, t
rod (9,59, Mdyoriagcending torckiimtd, p‘?aﬁtC@@?@Hnlﬂﬁt theffesteaing@att &1 REh Bg%‘rq’ﬁf%y

(10) agai nSt(I@) H0h 3t WeRR Yo b Dote@NE it Haknd@ %k the(tiltng actuator (25, 26),
which is embodied as an inflatable hose, are arranged, has a recess in an area in which a
central section of the hose is supported at the contact surface (37) of the fastening part
(21) and the support area (38} of the door body (10). '

6. A door according to claim 1, characterized in that the wall (38) which is embodied
elastically and/or flexibly at least over sections of its extension comprises an elastic
and/or flexible diaphragm, which is connected tightly to a stiff section of the filting
actuator (25°, 26°) with the inner cavity (27) of the tilting actuator (25°, 26’) being
located between the diaphragm and the stiff section of the tilting actuator (25°, 26°).

7. A door according to claim 6, characterized in that the stiff section of the tilting actuator

(25°, 26°) is formed by the door body (10).

8. A door according to claim 6 or 7, characterized in that a support plate (42) is fastened to a
surface of the diaphragm facing away from the inner cavity (27), which is supported on
contact surface (37, 38).

0. A door according to claims 1 fhrough 8, characterized in that the door body (10) is
articulated on a fastening part (21) to be fastened at the chamber wall (3) in a manner

tiltable about the tilting axis (20).

10. A door according fo one of claims 1 through 9, characterized in that a respectively tilting
actuator (25, 26) is arranged on opposite sides of the tilting axis (20), of which at least
one wall (39) respectively limiting the inner cavity (27) is embodied elastically and/or
flexibly over at least a section of its extension and is supported on a contact surface (38)
of the door body (10) and/or on a contact surface (37) of the chamber wall (3) or of a
fastening part (21) held at the chamber wall (3).
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11.

12.

13.

i4.

15.

A door according to one of claims 1 through 10, characterized in that the rod (9) or at
least one of the rods (9, 9%, 9”) is guided in the door body (10) in an axially displaceable

fashion.

A door according to one of the claims 1 through 11, characterized in that the at least one
rod (9, 9°, 9”) for adjusting the closure element (1) is displaceable in the direction of its
longitudinal axis (11) between the open position and the intermediate position by a rod

drive (12).

A door according to claim 12, characterized in that the rod drive (12) comprises at least
one piston (14) arranged in a cylinder bore (13) of the door body (10) to which the rod (9)

or at least one of the rods (9, 9°, 9"} is connected.

A door according to one of claims 1 through 13, characterized in that the closure element

(1) is arranged on the atmospheric side of the chamber wall (3).

A door according to one of claims 1 through 14, characterized in that the rod (9, 9°, 97} is

anti-twist protected in reference to the door body (10) against a rotation about its

longitudinal axis (11).
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