Trandation of Austrian Patent Application No. A 15/2016

CLOSURE DEVICE FOR THE VACUUM-TIGHT CLOSURE OF ANRENING IN A WALL

The invention relates to a closure device forwaeuum-tight closure of an opening in a
wall, comprising a closure unit, which closure umas a closure element, which closure element
is adjustable parallel to a longitudinal adjustmdirection from an open position, that the
closure element assumes in an opened state ofdatere device, into an intermediate position,
and parallel to a transverse adjustment directibat lies at right angles to the longitudinal
adjustment direction, from the intermediate positiato a closed position, that the closure
element assumes in a closed state of the closwieedend which closure unit has at least one
rod that has a longitudinal axis lying parallelth® longitudinal adjustment direction and that
projects out of a housing of the closure device thiat] outside the housing, supports the closure
element and that is rigidly connected to a capiece, a transmission unit that, by way of a drive,
is adjustable parallel to the longitudinal adjustindirection between an initial position, in
which the closure element assumes the open pgsdioniddle position, in which the closure
element assumes the intermediate position, andhdrpesition, in which the closure element
assumes the closed position, at least one spretgigharranged between the transmission unit
and the carrier piece and that drives the carriecepalong during the adjustment of the
transmission unit from the initial position intoetmiddle position, with the carrier piece being
adjusted relative to the housing in the longitubledjustment direction, and a stop device that,
during the adjustment of the transmission unit fritr@ middle position into the end position,
blocks a further adjustment of the carrier piecelbal to the longitudinal adjustment direction,
with the carrier piece being adjusted relativehi housing in the transverse adjustment direction.

A closure device for the vacuum-tight closure af @ening in a wall may also be
referred to as a vacuum valve. If the opening iaraged on the wall of a vacuum chamber and
the closure element is situated on the outer sidbeochamber wall in the surroundings space
surrounding the vacuum chamber, such a type ofuracealve is also referred to as a vacuum
door. A closure device of said type in the formaofacuum door can be designed for pressure
difference acting only in one direction. Other typ# vacuum valves are normally designed for
pressure differences acting in both directionsthie case of such closure devices, the closure
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element is generally arranged in a valve housinghvhas a valve opening which is closable by
the closure element.

Closure devices in the case of which, in orderldse the opening, the closure element is
firstly adjusted, in a longitudinal adjustment dtien lying parallel to the rod, from an open
position into an intermediate position in which tlesure element covers the opening but is still
raised from the wall, and is subsequently adjustedh transverse direction lying at least
substantially at right angles to the longitudindjustment direction and is pressed against the
wall, are also referred to as L-valves.

In a non-generic type of construction of L-valvélse rod is mounted so as to be
pivotable about an axis perpendicular to the lartital adjustment direction, in order to permit
the adjustment of the closure element from itsrmegliate position into its closed position and
back again. For the pivoting of the rod about this,ause may be made here of slotted guides,
such as is known for example from US 6,237,892U83.,7,066,443 B2 or US 2012/0258242 Al.

In the case of L valves in which, for the adjustinef the closure element between the
intermediate position and the closed position, el displacement of the closure element
takes place in a transverse adjustment directicenaangle, in particular at right angles, with
respect to the longitudinal adjustment directions ithe case in a conventional embodiment that
drive elements for the adjustment of the closueeneint between the intermediate position and
the closed position are arranged on a carrierwdmith supports the closure element, wherein the
carrier unit is attached to a rod. Such embodimehtsvalves, inter alia in the form of vacuum
doors, emerge for example from US 6,056,266 A, |89%316 B2 and US 7,611,122 B2. Here,
US 6,056,266 A, US 7,611,122 B2 also disclose sexpiecontrollers for the purposes of
ensuring the correct sequence of the actuationhefpgiston-cylinder units. A further such
sequence controller for an L-valve emerges fron8l1S57,190 B2.

WO 2010/034046 Al discloses an L-valve in whichblack which serves for
displaceably mounting the rod in the longitudindjuatment direction and to which the drive for
the adjustment of the rod in the longitudinal atijuent direction is also attached is mounted so
as to be linearly displaceable in a transversesaaient direction lying at right angles to the
longitudinal adjustment direction. This linear desgement is performed by way of piston-

cylinder units which act in said direction.
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US 7,762,527 B2 presents an embodiment of an Yevad which the piston-cylinder
unit which serves for the adjustment of the closaelement in the longitudinal adjustment
direction is mounted, by way of a linear guide,ato be displaceable relative to a valve
housing in the transverse adjustment directionglyhright angles to the longitudinal adjustment
direction.

WO 2014/075757 Al discloses a valve in which tbeé which supports the closure
element is guided so as to be linearly displacegbtbe longitudinal adjustment direction. For
this purpose, a carrier piece is provided whicbasnected to the valve rod and which is guided
along rod-like guide parts so as to be displaceebthe longitudinal adjustment direction. The
rod-like guide parts are displaceable in a trarsvelirection at right angles to the longitudinal
adjustment direction, and can be displaced in thasverse adjustment direction by way of
pneumatic piston-cylinder units. For the displacetr@ the rod in the longitudinal adjustment
direction, use is likewise made of pneumatic pistginder units, the piston rods of which are
connected to the carrier piece, wherein said cdiore@ermits mobility of the transmission
piece relative to the piston rods in the transvadjastment direction.

US 2013/0112906 Al presents a closure deviceeofyihe mentioned in the introduction.
The closure element is arranged in a valve housnj in the closed position, closes an opening
in the valve housing. For the opening and closihthe closure device, use is made of piston-
cylinder units which displays a transmission uratgllel to a longitudinal adjustment direction
between an initial position, a middle position ama end position. The transmission unit is
formed by a yoke to which left-hand and right-hacaim drivers, which protrude in the
longitudinal adjustment direction, are fixed. Imespective cam driver there is arranged in each
case one first cam recess, which extends in thgitlatinal adjustment direction, and one second
cam recess, which extends in the oblique adjustiheattion. Control cams which are arranged
fixedly on a housing engage into the first cam sses. Control cams which are arranged on a
carrier piece which is rigidly connected to a roklieh supports the closure element engage into
the second cam recesses. A spring is arranged éetive yoke of the transmission unit and the
carrier piece. This yoke drives the carrier pielom@ during the adjustment of the transmission
unit from the initial position into the middle ptsn. During a further displacement of the
transmission unit from the middle position into teed position, a further movement of the
carrier piece in the longitudinal adjustment di@ettis blocked, and the carrier piece is adjusted
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in the transverse adjustment direction lying athtrigngles to the longitudinal adjustment
direction. In this way, the rod, and with it th@slire element, are also displaced parallel to the
transverse adjustment direction in order to moeedbsure element into the closed position. In
the case of said closure device, it appears tafbeudt to realize a smooth movement sequence
with little play without great outlay in terms cansction.

A similar closure device emerges from EP 1 061 3@. Here, however, during the
adjustment of the transmission unit from the midgéesition into the end position, the rods
which support the closure element pivot about as Bang at right angles to the longitudinal
adjustment direction. Such pivoting has disadvasdag relation to a parallel displacement of
the closure element, for example with regard tdanm compression of the seal of the closure
element in the closed position thereof.

US 2015/0014556 Al discloses a further closuracgewhich is similar to the closure
device of US 2013/0112906 Al. A difference of thesare device in this document consists in
that first and second closure elements are proyidgdavay of which openings in opposite walls
can be selectively closed off.

JP H112360 A discloses a closure device in the ochsghich an adjustment of the
closure element from an open position via an inégfiate position into a closed position is
likewise realized by way of a drive acting in addadinal direction. The adjustment of the
closure element from the intermediate position th closed position is in this case realized by
virtue of the valve rod to which the closure eleimeging pivoted, by virtue of first cams being
displaced in first slots extending parallel to tbagitudinal direction and second cams being
displaced in second slots extending obliquely wépect to the longitudinal direction.

It is an object of the invention to provide an aabegeous closure device of the type
mentioned in the introduction which can be producea simple manner.

According to the invention, this is achieved byywed a closure device for the vacuum-
tight closure of an opening in a wall, comprisinglasure unit, which closure unit has a closure
element, which closure element is adjustable pardla longitudinal adjustment direction from
an open position, which the closure element assumas opened state of the closure device,
into an intermediate position, and parallel toaasverse adjustment direction, which lies at right
angles to the longitudinal adjustment directiomgnirthe intermediate position into a closed
position, that the closure element assumes in sedlstate of the closure device, and which
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closure unit has at least one rod which has a fodigial axis lying parallel to the longitudinal
adjustment direction and that projects out of asiogiof the closure device and that, outside the
housing, supports the closure element and thatigislly connected to a carrier piece, a
transmission unit which, by way of a drive, is afable parallel to the longitudinal adjustment
direction between an initial position, in which tblesure element assumes the open position, a
middle position, in which the closure element asssirthe intermediate position, and an end
position, in which the closure element assumesctbsed position, at least one spring that is
arranged between the transmission unit and theecgriece and that drives the carrier piece
along during the adjustment of the transmissiort troim the initial position into the middle
position, with the carrier piece being adjustedatieé to the housing in the longitudinal
adjustment direction, and a stop device that, dutive adjustment of the transmission unit from
the middle position into the end position, blocksiidher adjustment of the carrier piece parallel
to the longitudinal adjustment direction, with tharrier piece being adjusted relative to the
housing in the transverse adjustment direction,rethehe closure device comprises at least one
longitudinal linear guide and at least one oblitjnear guide that have in each case a guide rall
and a carriage which is mounted so as to be linebsplaceable along the guide rail, the guide
rail of the longitudinal linear guide being arradgparallel to the longitudinal adjustment
direction and the guide rail of the oblique linearide being arranged parallel to an oblique
adjustment direction which, in a plane spanned Hgy longitudinal adjustment direction and
transverse adjustment direction, lies at an angta vespect to the longitudinal adjustment
direction and at an angle with respect to the trarse adjustment direction, the transmission
unit being guided by the at least one longitudlimear guide so as to be displaceable relative to
the housing parallel to the longitudinal adjustméinéction, and the carrier piece being guided
by the at least one oblique linear guide so asetdibplaceable relative to the transmission unit
parallel to the oblique adjustment direction.

In the case of the closure device according tarthention, it is advantageously possible
for conventional linear guides, such as are uselarge numbers as standard components in
mechanical engineering, to be used for the at l@astiongitudinal linear guide and at least one
oblique linear guide. Such linear guides are inespe, exhibit smooth movement and have
little play or no play (by virtue of being preloatjeln particular, the carriage of a linear guide o
this type is mounted relative to the guide railviogy of ruling bodies, for example by way of
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encircling rolling-body guides or by way of rulingpdies guided in raceway cages. Sliding
guidance of the carriage relative to the guideisadiso possible.

During the closing of the closure device, whentta@smission unit reaches the middle
position, the closure unit is braked by way of shep device. To dampen said braking, the stop
device advantageously has an abutment spring Wian the stop device takes effect, is
deformed from a basic position into a working positby a stop part which abuts against the
abutment spring. Here, the abutment spring exp#didras a spring leg, which spring leg,
during the deformation of the abutment spring frthie basic position into the working position,
is deflected through a spring travel, and herghebasic position of the abutment spring, said
spring leg is, at least in a section in which tte@p art abuts against the spring leg during the
closing of the closure device, spaced apart framgid support part, and in the working position
of the abutment spring, said spring leg bears,aid section, against the support part. The
abutment part may for example be a bolt that iachgd to a section of the rod, which bolt
protrudes from the carrier piece on that side @f ¢arrier piece that is situated opposite the
closure element. It is thereby possible to readizecturally simple and effective damping of the
braking of the closure unit.

In an advantageous embodiment of the inventiom ctbsure device is in the form of a
vacuum door. A vacuum door of said type may beallest on the outer side of a chamber wall
of a vacuum chamber, and is thus situated outbieleydacuum chamber in a surroundings space
surrounding the vacuum chamber. In the closed sffatke closure device, the closure element
on the outer side of the chamber wall is pressathagthe chamber wall in a region surrounding
the opening. A vacuum door of said type may beghesl for sealing off only a pressure
difference acting from the surroundings space éndinection of the interior space of the vacuum
chamber. It would instead also be possible forcdbsure device to be in the form of a vacuum
valve in the case of which the closure elementranged in a valve housing. The closure device
may then be resistant to pressure differences ih divections (up to the level of atmospheric
pressure).

Further advantages and details of the inventioh lvél discussed below on the basis of
the appended drawing, in which:

Figures 1 and 2 show perspective views of a ctosmit according to an exemplary

embodiment of the invention;
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Figure 3 shows a view of the closure unit moundeda wall, with a housing cover
removed and with the closure element in the opeitipq;

Figures 4, 5 and 6 show sections along the linfesBB and CC in Figure 3;

Figure 7 shows an enlarged detail N of Figure 6;

Figure 8 shows a view similar to Figure 3 with tHesure element in the intermediate
position;

Figures 9, 10 and 11 show sections along the IM2sEE and FF in Figure 8;

Figure 12 shows an enlarged detail P of Figure 11;

Figure 13 shows a view analogous to Figure 3 & dlosed position of the closure
element;

Figures 14, 15 and 16 show sections along the [B1®, HH and KK of Figure 13;

Figure 17 shows an enlarged detail R of Figure 16;

Figure 18 shows a view from below of the closunit lnounted on a wall, with the
closure element in the open position;

Figure 19 shows a section along the line LL inuFegl8;

Figure 20 shows an enlarged detail M of Figure 19;

Figure 21 shows a section analogous to figurebi® with the closure element in the
intermediate position;

Figure 22 shows an enlarged detail U of Figure 21,

Figure 23 shows a section analogous to Figureb@®with the closure element in the
closed position;

Figure 24 shows an enlarged detail V of Figure 23;

Figures 25, 26 and 27 show perspective views @fctbsure device mounted on a wall,
with a housing cover removed and with the closueeent in the open position, intermediate
position and closed position;

Figures 28 and 29 are exploded illustrations foifierent viewing directions;

Figure 30 is an exploded illustration from the samrewing direction as Figure 28, with
parts which move together being illustrated assytitat is to say not in exploded form (with the
exception of the housing cover); and

Figure 31 shows a section of a slightly modifiedbediment of a linear guide, with a

partially cut-away carriage.
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An exemplary embodiment of a closure device acogrth the invention is illustrated in
Figures 1 to 30.

The closure device has a closure element 1 wiiaeh particular of plate-like form and
which is borne by a rod 2. In the exemplary embastitnthe connection between rod 2 and
closure element 1 is realized by way of a conngqgpiece 3. A direct fastening of the closure
element 1 to the rod 2 is conceivable and possible.

By way of the closure element 1, and opening 4 wall 6 can be sealed off in a closed
state of the closure device and can be opened theinpened state of the closure device. The
wall 6 is for example a part of a vacuum chambeictvis not otherwise illustrated in the figures.
For this purpose, the closure device may be fadtémé¢he outer side, averted from the interior
space of the vacuum chamber, of the wall 6, fomgxa by way of screws 7 which extend
through a housing 8 of the closure device and whiehscrewed into blind bores with internal
threads in the wall.

As will be discussed in more detail further beldar, the closing of the closure device
proceeding from an open position of the closurenel@ 1 which the closure element 1 assumes
in the opened state of the closure device, theuotoglement is displaced rectilinearly in a
longitudinal adjustment direction 9 until an intexdnate position is reached, and thereafter, is
displaced rectilinearly in a transverse adjustnu#rection 10 at right angles to the longitudinal
adjustment direction, until the closure elemenedches a closed position in which the closure
device is situated in its closed state.

Thus, in the intermediate position, the closussrant 1 covers the opening 4 as viewed
in the direction of the axis 5 of the opening 4 isutaised (spaced apart) from the wall 6. In the
closed position, the closure element 1 is presgathst a seat 11 surrounding the opening 4. In
the exemplary embodiment, said seat 11 is formed bgaling surface against which an elastic
sealing ring 12 (composed for example of FKM or Mhkarranged on the closure element 1 is
pressed. It would basically also be possible fergbaling ring 12 to be arranged on the seat 11
and for the sealing surface to be arranged onltdsei® element 1.

The rod 2 has a longitudinal axis 13 which liesafial to the longitudinal adjustment

direction 9. The displacement of the closure elamknfrom the open position into the
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intermediate position is realized by way of a patalisplacement of the road 2 in the direction
of its longitudinal axis 13.

In the closed position of the closure elementhg, dpening 4 is closed in vacuum-tight
fashion. This means that, in a vacuum region wiicituated on that side of the wall 6 which is
situated opposite the closure element 1, which wacregion is hermetically sealed off aside
from the opening 4, a vacuum, in particular of lowean 0.1 Pascal, can be maintained over a
relatively long period of time, in particular mditgan one hour, when the closure element 1 is in
the closed state.

The rod 2 is rigidly connected to a carrier pidde The carrier piece 14, the rod 2, the
closure element 1 and the connecting piece 3 tlagtlme provided together form a closure unit
26 (cf. Figure 30), the parts of which are movegketber during the closing and opening of the
closure device.

A drive 15 serves for the opening and closingheftlosure device, which drive is, in the
exemplary embodiment shown, formed by two pneumaiston-cylinder units. The drive 15
acts on the transmission unit 18. The transmissiah 18 is guided, by way of a first and a
second linear guide 19, so as to be displacealidsiviee to the housing 8 parallel to the
longitudinal adjustment direction 9. Those lineardgs which guide the transmission unit 18 so
as to be displaceable parallel to the longitudadjlstment direction 9 are, in this document,
referred to as longitudinal linear guides 19. Tia@m$mission unit 18 can be adjusted by the drive
15 rectilinearly in the longitudinal adjustmentedition 9 from an initial position via a middle
position into an end position.

In the initial position of the transmission un&,the closure element 1 assumes its open
position, and in the end position of the transmoisginit 18, the closure element 1 assumes its
closed position. The adjustment of the closure elgml from the open position into the
intermediate position of the closure element 1 fsakéace during the displacement of the
transmission unit 18 from the initial position intee middle position. The displacement of the
closure element 1 from the intermediate positida the closed position of the closure element 1
takes place during the displacement of the trarsmomsunit 18 from the middle position into the
end position, as will be discussed in more detathier below.

In the exemplary embodiment, the transmission L@iis formed by two side parts 18a,
18b and a connecting part 18c, wherein the pistdnlé of the two piston-cylinder units engage
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on the side parts 18a and 18b. A modified desigelation to this, for example also a unipartite
design, is also conceivable and possible.

The carrier piece 14 is guided so as to be displale relative to the transmission unit 18
parallel to an oblique adjustment direction 21 {efparticular Figure 6) by way of a first and a
second linear guide 20. Those linear guides whigidlegthe carrier piece 14 relative to the
transmission unit 18 parallel to the oblique adpestt direction 21 are referred to in this
document as oblique linear guides 20.

The longitudinal and oblique linear guides 19,a?2@ formed in the conventional manner
as rail-type guides and have in each case ondimeatiy running guide rail 22 and one carriage
(guide carriage) 23 guided displaceably along tmgitudinal extent of the guide rail 22. The
carriage 23 has a recess by way of which saidagg@rengages around a widened head region
22a of the guide rail 22. In particular, said cutaiof C-shaped form as viewed in a cross
section at right angles to the longitudinal extehthe guide rail 22. The carriage 23 is thus
secured in positively locking fashion so as to be/pnted from being pulled off the guide rail 22
in all directions at right angles to the longitualiextent of the guide rail 22. A section of a dne
guide which is of slightly modified form in relahao the longitudinal and oblique linear guides
19, 20 as illustrated in the exemplary embodimarigures 1 to 30, but which could likewise
be used for said longitudinal and oblique lineadgs 19, 20, is illustrated in Figure 31, wherein
the carriage 23 is illustrated in partially cut-awf@rm. It is thus possible to see the rolling
bodies 32, which in this case are in the form disb#nstead of balls, it would for example also
be possible for rollers to be provided as rollingdies for the rolling bearing action. A
displaceable mounting of the carriage 23 relatovéhe guide rail 22 by way of rolling bodies 32
is preferable. For example, a ball or roller citauay be provided, or it would be possible for
balls or rollers arranged in a cage to be provakedolling bodies.

A sliding guide of the carriage 23 of the longital linear guides 19 and/or oblique
linear guides 20 is basically conceivable and fdssh a modified embodiment.

In the case of displaceable guidance of the aqeriz8 of the longitudinal linear guides
19 and/or oblique linear guides 20 by way of rglliodies 32, the respective carriage 23 may be
elastically braced with the respective guide railiy way of the rolling bodies 32. It is thereby

possible for a degree of play to be avoided.
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In the exemplary embodiment shown, in the cagaefongitudinal linear guides 19, the
guide rails 22 are attached to the housing 8 aeddnriages 23 are attached to the transmission
unit 18, in particular to the respective side &8, 18b of the transmission unit 18, which is
advantageous for a compact form of the closurecdevt would however basically also be
possible for the guide rails 22 to be attachech&ttansmission unit 18 and the carriages 23 to
be attached to the housing 8.

In the exemplary embodiment, in the case of tHejob linear guides, the guide rails 22
are attached to the transmission unit 18, in padrcto the two side parts 18a, 18b of the
transmission unit 18, and the carriages 23 arelsthto the carrier piece 14. It would basically
also be possible for the guide rails 22 to be ht#ddo the carrier piece 14 and for the carriages
23 to be attached to the transmission unit 18.

In the exemplary embodiment, the open sides ofcdreiages 23 of the longitudinal
linear guides 19 and the open sides of the casi@8eof the oblique linear guides 20 point in
directions at right angles to one another. Here, dpen sides of the carriages 23 of the
longitudinal linear guides 19 point in the directiof the wall 6, and the open sides of the
carriages 23 of the oblique linear guides poird idirection at right angles to the plane spanned
by the longitudinal adjustment direction 9 and th@nsverse adjustment direction 10. An
embodiment in which the open sides of the carri&$esf the longitudinal linear guides 19 and
oblique linear guides 20 point in the same andpposite directions is conceivable and possible.

The obliqgue adjustment device 21 lies in the plapanned by the longitudinal
adjustment direction 9 and transverse adjustmeettiibn 10 (in the plane in which both the
longitudinal adjustment direction 9 and the tramsgeadjustment direction 10 lie). The oblique
adjustment direction 21 is in this case at an amgth respect to the longitudinal adjustment
direction 9 and at an angle with respect to thestrarse adjustment direction 10, that is to say
encloses an angle 24 (cf. in particular Figure 6) equal to 0° both with the longitudinal
adjustment direction 9 and with the transverse sadjant direction 10. The oblique adjustment
direction 21 expediently encloses an angle 24 ofentban 4° and less than 45° with the
longitudinal adjustment direction 9. The angle 2dfg@rably lies in the range from 5° to 20°.

Between the transmission unit 18 and the carieregpl4 there are arranged springs 25
which, during the closing of the closure deviceyme the carrier piece 14 to the transmission
unit 18, and which could thus also be referred 40'@upling springs”. The springs 25 are
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subjected to compression loading during the closihghe closure device, and thus act as
compression springs. An embodiment in which thenggr25 act as tensile springs during the
closing of the closure device is also conceivahl@ gossible.

In the exemplary embodiment, two springs 25 ao¥iged. It would also be possible for
only one spring 25 to be provided, or for more thaa springs 25 to be provided.

The at least one spring 25 is preferably, astithtied, in the form of a helical spring, the
longitudinal extent of which runs parallel to thévlique adjustment device 21. Other
embodiments of springs, for example in the fornpadks of spring washers, are conceivable and
possible.

In the initial position of the transmission ung&, Which can be seen in Figures 3 to 6, 19
and 25, the closure element 1 assumes its opetiqoesis already mentioned. For the closing of
the closure device, the transmission unit 18 iswhy of the drive 15, displaced parallel to the
longitudinal adjustment direction 9 from the iniit@osition in the direction of its end position.
Here, the carrier piece 14 is initially driven ajoloy the at least one spring 25, that is to say the
carrier piece 14 is displaced parallel to the lamdjnal adjustment direction 9, uniformly with
the transmission unit 18. When the transmission 1Li8ihas reached the middle position, the
closure element 1 assumes its intermediate posifiois state of the transmission unit 18 can be
seen in Figures 8 to 11, 21 and 26.

When the transmission unit 18 is, by way of thevedrl5, displaced parallel to the
longitudinal adjustment direction 9 beyond the nedaosition and further in the direction of its
end position, a further displacement of the capiece 14 parallel to the longitudinal adjustment
direction is blocked by the stop device 28, 29 ulised in more detail further below. A relative
displacement of the transmission unit 18 relativehte carrier piece 14 thus now takes place,
wherein the at least one spring 25 is compresd$eth (another exemplary embodiment, the at
least one spring 25 were designed as a tensilegspiti would be stretched). This relative
displacement of the carrier piece 14 relative ® tlansmission unit 18 is positively guided by
way of the oblique linear guides 20. During theptisement of the transmission unit 18 from
the middle position into the end position, a displaent of the carriage 23 of the oblique linear
guide 20 along the guide rails 22 of the obliquedir guide 20 thus occurs. This results in a
displacement of the carrier piece 14, and thushefdosure unit 26 as a whole, relative to the
housing 8 in the transverse adjustment directianTh@ closure element 1 is thereby displaced in
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the direction of the wall 6 and pressed againstatter in order to close the opening 4. The end
position of the transmission unit 18 is illustratedrigures 13 to 16, 23 and 27.

The entire closing process of the vacuum valwbus performed by way of a rectilinear
displacement of the transmission unit 18 from thigal position to the end position of the
transmission unit 18. Here, from the initial pasitito be middle position of the transmission unit
18, no relative displacement between the carrisegil4 and the transmission unit 18 takes place.
From the middle position to the end position of ttemsmission unit 18, the carrier piece 14 is
displaced relative to the transmission unit 18 gldhe oblique adjustment direction 21
predefined by the oblique linear guides 20.

During the opening of the closure device, the dieed movement process takes place in
the reverse sequence. Here, a stop is providechviiniits the displacement of the carrier piece
14 relative to the transmission unit 18 and whigket effect when the transmission unit 18
reaches its middle position proceeding from its @odition. This stop is, in the exemplary
embodiment, realized by a projection 27 of thegnaission unit 18, against which projection the
carriage 23 of the oblique linear guide 20 abutsduld also be possible for a stop of said type
to be formed in some other way, for example betwberguide rail 22 and the carriage 23 of the
respective oblique linear guide 20. It is basicallyo conceivable and possible for a stop of said
type to be omitted, and for the carrier piece 1édadriven along by the at least one spring 25,
which would then, in the present exemplary embodimnact as a tensile spring during the
opening of the closure device.

For the sake of clarity, in the illustration ofgbre 30, those elements which move
together are illustrated in the connected-togestetie. Thus, the parts of the closure unit 26 and
the carriage 23, attached to the carrier pieceflthe oblique linear guides 20 are illustratecas
unit. The transmission unit 18 and the carriagesa®@ched to said transmission unit, of the
longitudinal linear guides 19, the guide rails @Rached to said transmission unit, of the oblique
linear guides 20, and the piston rods 16 engagimgsaid transmission unit, are likewise
illustrated as a unit. The guide rails 22 of thegitudinal linear guides 19 are illustrated as gein
attached to the housing 8, as are the cylinders 17.

To dampen the braking of the closure unit (thabisay to reduce the deceleration or an
occurring impact), the stop device has an abutmsenihg 28. In the open position of the closure
element 1, said abutment spring 28 is unloaded amsdimes a non-deformed basic position.
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When the closure device is closed, an abutment 28abuts against the stop spring 28 and
deforms the latter into a working position; spegfly, said stop action and said deformation
occur in a final section of the adjustment traveltlee transmission unit 18 from the initial
position into the middle position.

The abutment spring 28 has spring legs 28a whitéract in each case with the
abutment part 29. The respective spring leg 28abeadeflected through a spring travel by the
stop part 29. Here, in the basic position of thataent spring 28, the latter is, at least in that
section of its extent in which the stop part 29talagainst it during the closing of the closure
device, spaced apart from a respective rigid suppart 30. In the working position of the
abutment spring 28, when the spring leg 28a has Heflected by the abutment part 29, then
said section of the spring leg 28a bears agaimsstipport part 30. The deflection of the spring
leg 28a is thus limited by the support part 30.

In the exemplary embodiment, the abutment sprihgas two spring legs 28a which are
assigned in each case one support part 30. It wadstdbe possible for only one spring leg 28a
with an associated support part 30 to be providedor more than two spring legs 28 with
respectively associated support parts 30 to beigeedy In the exemplary embodiment, the
support parts are formed by bolts which are attd¢bea base wall of the housing 8 and project
from the latter, wherein it would also be possitdethe support parts 30 to be embodied in a
different, modified form, and also for a common o part to be provided for more than one
spring leg 28a. The at least one spring leg 28#ses an angle of greater than 45° with the
longitudinal adjustment direction 9 (both in thesisgposition and in the working position of the
abutment spring 28).

An expedient refinement of the abutment springp@8s/ides that the latter has a plate-
like base part 28b to which the at least one spegg28a is connected by way of a bend. The
plate-like base part 28b may be directly screwedh® housing 8. In the basic state of the
abutment spring 28, the spring leg 28a encloseangte which expediently lies in the range
between 45° and 80° with the base part 28b. Inmitwking position of the abutment spring 28,
when the spring leg 28a is supported against the [gart 29, said angle may then for example
amount to 90°, as illustrated.

In the exemplary embodiment, the stop part 29rsnged on the rod 2, specifically in a
section of the rod which protrudes from the carpiece 14 on the side averted from the closure
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element 1, in particular in the region of the fezel of said section of the rod 2. The stop part 29
is in this case formed by a bolt which extendsugtothe rod 2, though could also be formed in
some other way. In a modified embodiment, it woallsb be possible for the stop part 29 to be
arranged on the carrier piece 14 and to interath \ah abutment spring correspondingly

mounted on the housing 8.

The housing 8 has an interior space out of whighrod 2 is led. In the exemplary
embodiment, the point at which said rod is led isudealed off by way of the bellows 31 (not
shown in detail in the middle section). In this waarticles produced in the housing are
prevented from passing through an opening for dlde2r from the housing interior to the region
of the opening 4 in the wall 6.

The transmission unit 18, the carrier piece 14thedinear guides 19, 20 are arranged in
the interior space of the housing 8, with the diiepreferably likewise being arranged therein.
The housing 8 may be sealed off with respect tosthreounding space, or may be connected to
the surroundings space via a filter, which coumtisrahe escape of particles from the interior
space of the housing. The closure device may tleusuliable in particular for use under clean
room conditions.

Various modifications to the illustrated exemplambodiment of the invention are
conceivable and possible without departing from sbepe of the invention. For example, in a
modified embodiment, it would be possible for oalgingle piston-cylinder unit to be provided
as a drive, or it would be possible for more thawo piston-cylinder units to be provided. It
would be possible to use drives with actuators rothan pneumatic piston-cylinder units, for
example electric drives.

If the drive has more than one drive element @ot), these act in the same direction of
movement.

It would also be possible for the transmissiort @Bito be formed by two separate parts,
which are displaced synchronously by the drive éiaample by way of synchronized actuators).

It would also be possible for the closure unicéonprise more than one rod, wherein the
rods are rigidly connected to a common carrier gaidicwould also be possible for a respective

rod to be rigidly connected to a respective separatrier piece.
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It would basically also be possible for only opeditudinal linear guide to be provided
for the linearly displaceable guidance of the tmaission unit, or it would be possible for more
than two longitudinal linear guides to be provided.

It would basically also be possible for only or®igue linear guide to be provided for
the displaceable guidance of the carrier pieceelative to the transmission unit 18, or it would
be possible for more than two oblique linear guibelse provided.

In the exemplary embodiment, the closure devide ihe form of a vacuum door. An
embodiment in the form of some other type of vacuumve is likewise conceivable and
possible. For example, said closure device coulcekample be a vacuum valve which can be
arranged between two vacuum chambers. The closwieedcould thus have a valve housing in
which the closure element 1 is arranged, wheregnrtid 2 is led out of the valve housing in
sealed fashion, in particular by way of a belloWse opening 4 would then be arranged in a wall
of the valve housing, and the valve housing wowddeha second opening, for example on the

opposite wall.
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List of Reference Designations

1 Closure element 18b  Side part

2 Rod 18c  Connecting part

3 Connecting piece 19 Longitudinal linear guide
4 Opening 20 Oblique linear guide

5 Axis 21 Oblique adjustment direction
6 Wall 22 Guide rail

7 Screw 22a  Head region

8 Housing 23 Carriage

9 Longitudinal adjustment direction 24 Angle

10 Transverse adjustment direction 25 Spring

11 Seat 26 Closure unit

12 Sealing ring 27 Projection

13 Longitudinal axis 28 Abutment spring

14 Carrier piece 28a  Spring leg

15 Drive 28b  Base part

16 Piston rod 29 Stop part

17 Cylinder 30 Support part

18 Transmission unit 31 Bellows

18a Side part 32 Rolling body
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Patent claims

1. A closure device for the vacuum-tight closureaaf opening (4) in a wall (6),
comprising

- a closure unit (26), which closure unit has aate element (1), which closure element
is adjustable parallel to a longitudinal adjustméinéction (9) from an open position, that the
closure element (1) assumes in an opened statbeotlosure device, into an intermediate
position, and parallel to a transverse adjustmesttion, (10), which lies at right angles to the
longitudinal adjustment direction, (9), from theéermediate position into a closed position, that
the closure element (1) assumes in a closed dtaéte @losure device, and said closure unit has
at least one rod (2) which has a longitudinal ai8) lying parallel to the longitudinal
adjustment direction (9) and which projects ouadfousing (8) of the closure device and which,
outside the housing (8) supports the closure elerf®nand which is rigidly connected to a
carrier piece (14),

- a transmission unit (18) that, by way of a drii®), is adjustable parallel to the
longitudinal adjustment direction (9) between atiahposition, in which the closure element (1)
assumes the open position, a middle position, imchvithe closure element (1) assumes the
intermediate position, and an end position, in White closure element (1) assumes the closed
position,

- at least one spring (25) that is arranged betwbentransmission unit (18) and the
carrier piece (14) and which drives the carriercpi€l4) along during the adjustment of the
transmission unit (18) from the initial positiortarthe middle position, with the carrier piece (14)
being adjusted relative to the housing (8) in tmgltudinal adjustment direction (9), and

- a stop device that, during the adjustment oftthesmission unit (18) from the middle
position into the end position, blocks a furthejuatment of the carrier piece (14) parallel to the
longitudinal adjustment direction (9), with the mar piece (14) being adjusted relative to the
housing (8) in the transverse adjustment direqtid@),

wherein

the closure device comprises at least one longialdinear guide (19) and at least one
oblique linear guide (20) which have in each caggide rail (22) and a carriage (23) which is
mounted so as to be linearly displaceable alonggthde rail (22), the guide rail (22) of the
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longitudinal linear guide (19) being arranged patdb the longitudinal adjustment direction (9)
and the guide rail (22) of the oblique linear gu{@®) being arranged parallel to an oblique
adjustment direction (21) which, in a plane spanmgdhe longitudinal adjustment direction (9)
and transverse adjustment direction (10), lies ratangle with respect to the longitudinal
adjustment direction (9) and at an angle with respethe transverse adjustment direction (10),
the transmission unit (18) being guided by theeast one longitudinal linear guide (19) so as to
be displaceable relative to the housing (8) pdrédle¢he longitudinal adjustment direction (9),
and the carrier piece (14) being guided by theeastl one oblique linear guide (20) so as to be
displaceable relative to the transmission unit (fi&allel to the oblique adjustment direction
(21).

2. The closure device as claimed in claim 1, wimetleé carriages (23) are mounted

S0 as to be displaceable relative to the guids (a) by way of rolling bodies.

3. The closure device as claimed in claim 1 or Bemsin the stop device has an
abutment spring (28) which, in the open positionthad closure element (1), is unloaded and
assumes a basic position, and which, in order topga the braking of the closure unit (26) that

occurs during the closing of the closure devicele®rmable into a working position.

4, The closure device as claimed in claim 3, wimetieé abutment spring (28) has a
spring leg (28a), which spring leg, in order to ¢&m the braking of the closure unit (26) that
occurs during the closing of the closure device, lba deflected through a spring travel by a stop
part (29) which abuts against the abutment spri®), (and here, in the basic position of the
abutment spring (28), said spring leg is, at l@éast section in which the stop part (29) abuts
against the spring leg (28a) during the closindghef closure device, spaced apart from a rigid
support part (30), and in the working position led abutment spring (28), said spring leg bears,

in said section, against the support part (30).

5. The closure device as claimed in one of claimw M4, wherein the oblique
adjustment direction (21) encloses an angle (249s# than 45° with the longitudinal adjustment
direction (9).
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6. The closure device as claimed in one of claimw B, wherein the oblique
adjustment device (21) encloses an angle (24) otrttan 4° with the longitudinal adjustment
direction (9).

7. The closure device as claimed in one of claim® B, wherein the oblique
adjustment direction (21) encloses an angle (2&herrange from 5° to 20° with the longitudinal
adjustment direction (9).

8. The closure device as claimed in one of claimie I, wherein the rod (2) as a

longitudinal axis (13) lying parallel to the longglinal adjustment direction (9).

9. The closure device as claimed in one of clainmte 8, wherein in each case a
longitudinal linear guide (19) and in each caseohique linear guide (20) is arranged on both

sides of the longitudinal axis (13) of the rod (2).

10. The closure device as claimed in one of clainte 9, wherein the transmission
unit (18), the carrier piece (14), the at least lmmgitudinal linear guide (19) and the at least on
oblique linear guide (20) are arranged in an intespace of the housing (8).
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