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1 High-pressure device and process for clean-room
appl i cations [0001] Exanpl e enbodi nents of the
i nvention seek to provide aidevice for the closure of
a vessel and/or form ng and pressing sem -finished
products by means of a rotation-symmetric
&gél rocatlgawg?ston mechani sm of extrenely conpact

'E e precess fny eleanrpemapplisations an
intensifier piston, each of. which run in cyllnders
T hydraul i ¢ pi ston be driven using water,
Eoﬁﬁans?éf?raplepqr%'f%'ﬁ"%ﬁ% Ghin dayqnjion ¢ ook Pravisen nae\ace for the
closiee lof axieasel fandot fomalg A |bre!d$n@g 8erhi-fitiighel qﬁ@m& thy’maans of a

ROTBR ALRATE e agp Prias EvshapiR o RrEHEGY eueqst degign, wich

imbledespg drydfaatiepiston aht an fintesifidr ipisto, eamfmmhfrlun in @flinders. The
. ' t 1t

b PR el BB BB g . o

feaaivgle, d!rect eodab fumeti@ral gnitida efflutdtecatydiinaspace petsieon the lower face

pectre o prod eve
@M@@H‘Mﬂ@lﬂ masfiermeattenst peytiallydpe gloemre@art@ﬁtf@ veasel or it is rigidly

Dnh8kted AN SlosiBSldriert ‘P&%ﬁé‘%és\él %x kA& qg,;sa SRS hifthdlic piston

IS products permt to realise the cen functions
fwm%]th?w!wdsGglduﬁmwt%@usglddpolm cro or
nano-structures. The said structures al so react
extremely sensitive to- mnor Inpurities during the

(99021 Tbe ispertierad peodustsrdaveloped by therssmiconidogienmanufacturing,
obSpdfe” i Hfor” BOGHELE 15 | ol MPING, " e 3"

predocisiregmi te pealise the central mncﬁmmwiﬁt meqiid mdmZme basis of

| ifqg%‘g_y[&ra J\(fhr%d I [Jﬂ)[%rﬁelcl: 7 S&fgné] ﬁ\‘féﬂ%ﬂ'&’; 8’55‘@15 dfhte%par face of

i S RS o B St st o SRontal soniive i

ninuneinmumwscm:ﬁng: the 1 adudﬁom @hﬁs&eﬁéhdés féi#e@ nérel SifiBgont
scal e ce,the wetting, effects and cl eani ng
reigments %éﬁ@cﬁ%ﬁﬂvéhﬁ Sissilde Lonission: rates Of somponents

uSRHSIRSHE SRid\BinG Jlaﬂanééiﬂwﬁﬁésé :
whi é‘.ﬁu con%gg%ent y reqé?@ee‘sspemr&f equi pnent ‘

and

sfapes, camop beppasden put by wopvenionali clearing-agents or they are
I QR .
heffR{ 1RRG, Fob SR g SubIBREY, néiat Bkbe heor” Hagd g e
scglgchs theyl énhancarthe Woiting | effents iand dleaning beesulis. These
Pétﬁ%ﬁa%h%%%ﬁgﬁﬂé#aﬁh%aﬁy b FBG8 rofy 340 o Bt
300 ebars sarginehhichheorisequisntly neqel r&@F rwt!umnems Ismar\AﬁIQm
alternatln |l o H cl es t%mﬁ E ace
qng(;lepfvﬂ adequate mechanical propertles was ot directly
smtable for ciean room operations or it was even unsuitable for such
applications. This invention describes a high-pressure unit of a very compact
design which Is suited for clean-room applications at high pressure fevels and
which only produoes minor emisslons when aitematmg load cycles take place at
high pressure level
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2 [0003] Reciprocating piston mechanisns for
pressures of >150 bar are in broad and diverse
techni cal and commercial use and have been adequately
described in patent-specific and general technica
literature. [0004] Reciprocating piston nechani snms
whi ch include, inter alia, hydraulic s pistons and
intensifier pistons, with the upper face of the

[miﬁsf g&bf\ﬁhr&amm pikten nlmharggns a::rlpaédsulmsmé anso Ear afeum%road
ul ich ncl ose I n I hder, C el w
A ama RCcA 306 COMBETARL e AL hb R Adeduaay desBrd
iNpatehhEherliic ke gBheralBtinidamitersasrgur e on the hydraulic
p| ston, are also known fromthe relevant literature.

% Eiocﬁmg fstdhatne@mu@% WiHich2 fofutie, Mtelaanh \Vi9draulic
01/ 908

b h
ST i ———
efxialﬂy én 4 oﬂé?@hri@wﬁi‘cﬁlﬂﬂm E'@bﬁﬁe@ﬁdthb\f]tg\mdﬁr chimber below

ressur intensifier js jdentical

deweys tago sofc eahydsayli: piten; fff (5RYSASN e é“ﬁ’ﬁﬂ?% #rokmh Pk h

maﬁclmﬁfﬂ%r@%ﬁe ¥h tihb Ydrﬂ@l(& 146 Sdre S Rhowin ki tBé relevant
di splaced hydraulic fluid is 'Is tenporarily stored. WO

W‘B%SS Al al so describes a return function of the

RSB, X o D 5D DA PUGRRGFY) t

ab&@ééﬁubﬁﬂdﬂéd%&ﬁ:bbémg pidtbe hécﬁarﬁérﬁ@ﬂﬁﬁmcﬁ tﬁ&gpérmﬁgsmumf
ston stroke bDetween the cylinder hea

Obdhe ogklfmuuphﬁlsiﬂﬂsﬁ% thathof ther praseure Iatepsifian ds r'gﬁ@Fﬁs
Jp8 BN didfostd e 4 qulﬁr%cétngL b%'torp?ﬁ&hﬁﬁm"\’@ﬂfbﬁ g

1on o orce on t I st ceases, [0006] Also
eRuipped fwithmaan ddditiengli seesef :newbnch béigpinged rrwdm@l«é\mm is

hbihily dtel! R0 0i/cIRBIAY 868! de3EsSh AP FilRAT OF the

e "hydraul 1 C pi st per ati ng
hidirauikit pistohethe finction baisg epesuad inguch @i \da)f that thﬁeplunger of

bRl i LBha I 4 BB e B S K 5.0 s

pn%ﬁ)nGEtaakét betwgerb dwe"reylhdmn hehchand thes boltempdfctbe qistoyucthe

'smnﬁj@‘eﬁ t‘?g‘ﬁ {Tﬁd“*j P%Ib's %qﬁ%nfﬁ/ r@ﬁfgﬁﬁg@swﬁéﬁus Ced

a&wnd!muﬁmpﬁtomeegses,around 160 bar, and hydraul iC
fluids above 160 bar. Inert gases and air are the

[O0BBSILAIS® RABWY Horvismd atiageasty des@ibed iim thef lelévelnt literature are
reciprocating piston mechanisms which include for the hydraulic piston an
operating fiuid different to the operating fluid for the intensifier piston. The
hydropneumatic devices described in Specifications JP 09280202 and
DE 199 46 678 A1 may be mentioned here as examples of such combined

- mechanisms.

[0007] Liquids and gases are used as the operating fluids, mainly water being
used for pressures of up to around 160 bar, and hydraulic fluids above 160 bar.
inert gases and air are the most commonly used gaseous operating fluids.
Hydraulic fiuid exhibits important beneficial characteristics in terms, inter alla, of
[ubrication of sliding surfaces, low compressibility and high temperature stability.
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30 Hydraulic fluid exhibits inportant beneficial
characteristics in terns, inter alia, of [lubrication
of sliding surfaces, |ow conpressibility and high
tenperature stability. 3 ;oooa] Detrinmental effects
whi ch cannot be conpletely”elinmnated from piston-
based devices include, inter alia, material erosion
and-operating fluid | eakage. Friction- and

L T T

Hased Ueﬂcwhelmde,emtan alimy nbeterigh araminn andmm&raimg fluid @@kage

R e s Blod Ml B 3y S5 Ae aBfhofil hEbratin

and liqukfaction, ofor @ssmpiej atduy tofa tilnided exfeat every oal the yacent

Sl S B of AT il OF i PR S p M=ol EREGT

it admm’ocmrgt pistonpmeslmtsﬂ'ssofs & Hanctioaatdsegtialigndfcthe samidce

BBy o5 6 rard Sifoes, anl et EEA ol rifcgs, of the

c@ﬁubbﬁéfﬂ@dof fhe Soaliny nliatmatl) rangdtthekedial softacicpressuad lof the
quality of surfaces,

d
'E‘SEE‘% T ﬁ%?‘é@?é‘?ﬂ’ erﬁM@sure in the cylinder
h b d al.
A etege o Fiesnpialing i, RERah Sfleaies o7 wBR, 16 Bpt-Afeq,
ab %@Eiynﬁlsl’ﬁ?ﬂ'@ﬂbﬁe a@d’uﬁtﬁi@hal{w tdép@*tdem 3{’2 ulﬁtengrh% hlnagtg oi;
WOr KI N essures ecessi u | |
SHRASSS YIRCRSEY, hyﬂ@éﬁﬂﬂa pl@a%tﬁeg*tﬁ@ r ehamkengn ‘iaéP qa e

trhdiber We6iBh '2RE RRG ididl cohtak@essure of
s@ﬁﬁ;ﬁﬁ?t@feztghncjr%%mgfr? ect e‘rcgﬁ@ be m ninzed by neans of

'ﬂﬁﬁ&aﬁmmwrﬁws%m%fﬁ'@"hnd a high-quality surface

treatnent. The potentials for Increasin ng t act
[W%'QHQVQTH"@P%W@% necRspitale adequate lyericgtion a)?v%{"

fa[ éédﬁt erb%ncf Hﬁnﬁgﬁgaﬁ& 6Héaéndﬂ'i‘@ Aadting &t b&féspﬁﬁhmg

sion o e Sea materi al | ncreases as gress ure
laaiks% auantitins.t This eftest cén b cuinimizeddiy mepas of siiigble sealing
n, | I
R L o
contpetpressurnio ordar dmsuppress jaakage ore Rowsveemsiigigd by@@ﬁlf@fl

Y
nfbh&? aﬁlg ghe gfgnselqggmd?g opem:ssxms aendzeubsequendly;t gremeabakagen
lrinSSiof adaton. el bE HetRERe o bRy eediy i

e&i@ﬁﬁ@bﬁbr&ﬁlﬁ{hmﬂmﬁéﬂ ons of

[0011] Impurities resulting from material erosion and leakage from the above-
mentioned sources are of extreme disadvantage in the production zone,
particularly in the case of cleanroom processes. Clean-room classes are
defined, for example, in DIN 2083 and Federal Standard 209D, Emissions of
any type whatsoever have a direct influence on the quality of the products of
these processes and a high level of equipment and organizational input is
applied to minimize such emissions, inevitably with high associated costs. Of
particular seriousness and disadvantage is contamination with oll mists, since
ofl-containing emissions are in many cases chemically active and can bs
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any type whatsoever have a direct influence on the
gquality of the products of these processes and a high
| evel of equi pnment and organi zational input is 30
applied to mnimze such em ssions, inevitably with

hi gh associ ated costs- OF 4 particular seriousness and
di sadvantage is contamnation with oil msts, since

oi |l -containing enissions are in many cases chemcally

q :
SR D AT S BN B P, 5 e pan,
nob tesimbier iabtlsanirooms ead rcannindeed] heaextramehe daad\ta@tageous

’ extrenel y di sadvantageous there. [0012) It is known
l? Gt f1uia- hydraul i ¢ reci procating piston nechani sns

i EEr g RCTEA G Ple TP EEANY oA kB 1850 i

chantooaat arerwsntawmes Copmbleuﬁammdomeamdl:aemndaadi sujfable for
t VY t t
hRiRAT aficens (7 EAT AR SR biRlyathd Skt s
Coammihatioh Curtrobs mm; No & p. B fﬂ) e'.ﬁlsdepgsmorm ouzarress enl theor

th t
sepulERO UL wheo Sprereind, 06 warlsrgt It e hrogyction of, GP
blaRRs,| for 8RAMBIE. MHvestivatorisTavealbd alat the eydruiks faidywas the

skt 0 iyl TRoneraedy olifiny, i) Pefibom ghb el

. 1dERHE§ bpmnﬁéba«ua sieBdeslb thé auemmmmgsomamw mbahdef

t 013 th tech I
eﬁéésaé&r?an%éneégééu@ﬁ%mmé A EQMIRRIPENGSL h o pi st on-
P f th F
10oR %) A Ribm ebRiEa) ARS8 SaeIPen & PRt der Wil nogon”
chd‘ (dr -In Ut { @il F’édér fd?rthec he ! CSHIMSRHiiiceBnivehes Xoloatinen),
rating arti al vacuumlnthesaceb{?ﬁfrb
Vol meo%vm i289 ﬁi x EB“@HW fiefe clegarapin, §ervice| was \F&g yeH oy
g&rﬂﬂ&ﬁ@t ") ‘ﬁﬁﬁlgl"@%rgmﬁi fafe tsﬁaéé"' Bethibh 'ﬁﬁEeEoJe'ﬁﬁﬁ sfr?f arid"'th‘b

pur po em ssl ohs were routed away
sehling gt Vapsiuor connectionsy weree fillat e dhe @ulmslﬁbémq

atlng an exhaustlng

i€ Ang i RSN ER RS ERALT LY SV Fene are

S a hifi iston
BT kel bR R, Tk o
mbumrmmsemcammrmgt am ewhaisiing systamels. ﬂpo@ms}ha@pﬁﬂdmana'

rai o

SR B Sy TABTRS b oL AR R Bh R ORI
aibpabthbsd systengs mastde installed and continuously operated.
[0015] Spatial separation is implemented in the case of more complex
production systems, in which components with cleanroom capability are used
simultaneously with less suitable components, The equipment not suitable for
cleanroom service is accommedated in so-called "maintenance zones®, while
the cleanroom-capable equipment Is housed in so-called “white rooms®. Such
solutions necessitate complex and expensive fluid-lock systems and
organizational precautions in order to ensure the exciusion of impurities from

the "maintenance zona".

[0018] US 6,067,728 disclosed a device and a process for the drying of wafers
using supercritical CO,, a pneumatico-mechanical closure device being
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25 sinul taneously with | ess suitable components. The

equi pnent not suitable for cleanroom service is
whi | e

accommpdat ed i n so-cal |l ed "guni ntenance zones",
the cl eanr oont capabl e equi pnment Is housed in so-called
"white roons". Such solutions necessitate conplex and

expensive fl UI d-1ock systens and organizati onal
incopanted idhe closurdaf the vessalplug iscacsamplistiedrbyomeans of a

Eﬁ%wﬁ%f?od{sc seodeubgée{%gg%rog@?smf%r t]!ﬁl

ofr thin grmngmm The \pliugds dogked cini placa by Gazansaof clips, After

PIREERC TR in 6 RirEoRS 92l B 4 o statc ops

|ncorpora €

' aemaﬁbm@mnmgtmwrm thie eddgomfdberatvec ‘ﬂme mm clippare

it ool el Rt ot € Vel Shelite SR Lte

antl pigyide thaftightnesp obtheaiessel-durind tiwi pratess| as intemal probsure

ﬂ§ ﬁ ess room one or nore static dips 5 are positioned
é trically on the edge of the cover. These closure

R A SN o B Ol M

pamsghvmdsmayf be regarded @z chilicahin tdmms pofcareissions,sand which

st s A SHBI0eF o EoiBrmtinto ot P AifeD &7 togbe”

procegsscyclsisi sdr momha ewud@dumaif g hmmﬁkatyhnngwnw?w.f In
SSI.0ONS an C seyer. e imt. the nu r O
ol 2021108 SR, alR, NOBPSifte o LfHex Contro

ddcacess cycl es per uni t of time, as a result of the -
nécessary novenments. In additi'on, the many operations

required al so necessitate a conplex control device.
dogsr ThE0& nhaAENEs S8R0 t 0_ayoi o
[ 03 It ona%;n(]exﬁz%ust aanéﬂ?S ot egdt%;@feggds@g’ﬁg' exga“%flggpmtec’uve

systms aRdionysnecific iparition of the avalatie:shase dy meansyof techmicabsolutions
il fiéheitédbn QI% I'ﬁdpi?&.satl dﬂ; RkGRIE éH’HltHﬁetHeﬁ%ka?ﬁ;Q& abhBSiments
ifion, .the exa odi nent s

oo piston itself
- sagkde pfqy'q@rm%h'?'ng théh n%cres'fsvues of safee ad derendablejopgragipn with

the AviesB Pk sTHRPAIABE of mRP&h &t BRd WweBt pdsiBid rﬂ.)fﬁﬁatr of movmg parts

possi bl e nunber of novenents and lFowest possib
nunber of noving parts. 20
[0019] The example embodiments seek to provide for a solution

to this problem by means of a device for closure of a process
vessel using a:recipi;bcaﬁng cylinder, characterized in that the reciprocating
cylinder consists of not less than one water-hydraulically driven piston which,
via a fluid, forms a direct functional unlt in axial direction with & pneumatically
driven intensifier piston, the upper face of the hydraulic piston taking the form of
an infegral component of a vessel and constituting the vessel's closure eloment.



[0019] The exanpl e enbodi nents seek to provide for a
solution to this problem by sfeans of a device for

cl osure of a process vessel "Using a.reciproeating
cylinder, characterized In that the reciprocating
cylinder consists of not |ess than one

wat er - hydraulically driven piston which, 2s via a

f I[QQT@a] froacesrdanck waieh fi fslu BSHccOhe pidbént ifbeAtdrat here is provided
neu tically driven Intensi

p| 2 &r&éa?upg glsmcger UE,? ¢ fos Gl?y?laﬂ‘éﬂm ipepijshtiensranddi thg closure of a
t Nesseband @bns:amgl dsfta&gé@dt dhenBHReEmEt fhdVERS @fos?\gdelsm?nt said

C the s closure el enent. ba
%yk;%r{éor 5? Ppe fmoyable g¥steyy Vt"WeOQ?r ygisaylic cylinder each,

i AY@At ’B@:ﬁ Onehmwableﬂntenaﬁerdmﬂon b%@lcﬁhﬁﬁ?ﬁ 19710} d?ieslht%ﬂsw ier cylinder
cations and

A S SRR B o O RRLEGa Hohgiaue
o%ng%(g@denf@nﬁﬁﬁr gistbnoiaed ib dreterisifice lcpmaet, ea&l@bémg%&‘r&h&éﬁ along

el ake %‘? $h él %&Jauﬁcp stgﬂvf%g{unpg 8@: r%owgtomﬁpé&nethe hydraulic

%;{flrau i C-Ccy er eac and
degiat leéﬁt %eﬂrémwr@u:ab@Mmedew rtn’mmyll%ndlanjt e sts bURF surface,

ayith the :??scuéﬁﬁ&hhe ﬁé%rn?ﬂ;sp‘g?é otﬁ“%;ﬁ cslygr%ag g@y and hydraulic piston
%Pf"ffff rintonat |'ﬁ@%rfypfs®sldmnsspaceanand tat léast @nsibdrerin hydraulic
c;yimd@d Géadn@@f&‘e%‘ &Qh@a{erﬁl‘ﬂgﬁ%rfls&{&s e ¢ gl:(ﬁd%{ gelﬂp Srixen water-

f,'faﬂ and hydraul 1 c pIston ur'i ng
é'ﬁ apicafly, andh fhg Hgnsifier @quhmllﬂmﬂca!lbawdraule: piston and intensifier

pistanLiveimy Iﬁﬁbrlpal'atéfﬁinﬂ:f 96?@&%}? | Hh@ﬁﬂ)r[‘ign Hﬁ%ﬂbl’?k& thed gxis L5 rotation,

e |rnterna

[ S he Fesul
gg‘ { %ﬁ'ﬂa 'ﬂ?ﬂ?‘%ﬁﬂqt‘ﬁeprﬁH@p& ahelstoy @ndubper fpces biintensifier
pstmhl. thedegbei fice oiﬂh é!ﬁt plétw f(frh‘l%' zg'l s}/ gérg af ﬁl% c!@srfj re ﬁftvesset

t one,bore | Y raulic
%"ﬁ%sr gLy, Bgn'fﬁcg?dy Osthgcdaesure Hi’éﬂcﬂf | Vegslr ahd |ﬂlfﬁg sand i &lmre part
emeeha"yhydr@w biongthy ami8 betr&ﬁtlér\"frﬁ%gtlfah %% r@a@h%‘ piston, too, and

tlcal draulic piston an nte
PSRl Brdadonrsatadbpar Jace B hiskRultision checetiarzed in
ﬁhﬁtrelatlontothe axis of rotation, via the fluid '
| ocated in space between | ower face of piston and
UpRer nsifi ston,” the upper face of -
hy@?é‘&??’@ﬁ% 'fsi e ?8?'%'%?33"&{‘ Q'I"aéé’é't"pﬁé"’ﬁ'ﬂg FressHee of o480 bars is
of f%!ﬁglbélachlevawfeatrtge facgiofithe hyariRe pisdnt 0 the cl osure
Wéte%ﬂ’(ﬁﬁ%ﬂwc?lﬂ% the said closure part essentially

novi ng al o §'axls of rotation in relation to
hrydh lgast @nq)pfsi,tfmw slidimgp summés ar&ﬁ@s&l daethaqnﬁzma?f&ﬁﬁlces of the

op draullc pl s
Chg&?igdé%rgrafn?e E){SLO tsu af:ﬁsé 'h)tn:ﬁ' Z9/155¢ |rbw§lcbnthpscyl|nder and
deRiFlgR @@rfgfeﬁshanewacatam Opprmedttbrtguepair&ﬂwraﬁnd% cohtddt Rt Sove

:Olsrela‘h?@fH &He ého"l’rfé?'pg?éﬂgl & #e g)gse off ar%t%uon exﬂu?mhydéﬁgkénc ratio
- of >60 %, said ratio representing the proportion of "peaks” to the "valleys" of the

surface structure, and

- the reciprocating piston system is open with regard to the feed and discharge of
the operating fluid.



- water is the hydraulic fluid, - at |east one of the
sliding surfaces arranged on the internal surfaces of
the cylinders and on the pi%ton surfaces in the
zones, in which the cylinder and piston surfaces are
| ocat ed opposed to one another and in contact and nove

| 1t t llel to th f
ot a0 b1 ARG, BEPEO pipechr g prssentiquestio there i

r at |po0mtkmrda@ma fon @rdsbing r 3B |
Vel ey Pr rash g Rr sﬂilh% t%ﬂ a? leasp gﬁé(g?rﬁg Qishas product by

r eCIJ? pr %;a Sl nré) %’P@lSHHm§V'§tr§ﬁ'PT°§amﬂenleﬂhtmeqhagamd cbmsidting of not
f eedpsaithandinediydraytic pistontdagh ARR LaY

[ 004 g fhté}&[}%F (riPaqce with a secg%&gé%}gbger ?Pq figt fess than one
present “i nven Seher 8290 With, 30 tnéensifie i aylindenr all rotationally
pr eS¥PMmgtrigal, hx’drmlngnswn adnd| isaydraunie @ﬁﬁbf bR Miififier piston and

Pr Ok Grterti¥ rotation-sy
recj procat |err19 pI'S on H‘gn?'g?ﬁgegoﬂgn%taﬂn@“%ﬁf wofation, and the

| e|S dg%ﬁ Rigien lend lenatadcinpihet loirame oyldeh h@}nhy q{o?lfééscthan one
c i ntensifier
yldife ﬁhfererﬂﬁﬂ eﬂ'ﬁérgc%}rﬁéﬁtréra@?q glali%gp rqﬁao%qtamghsprface such that the

I st.on
r ot' fﬁmﬁamvy befyeerchydrauic, cyliyqthraaddl RydPa it Qﬂst@m% ufwded into at

hy deastl wa subbididhy Sharfitlls | AHLASL1di € 8P? h%}telg q‘iﬁ@"fbc gy{mggr leading

ensi flogr cyl 1 nder edch bei R

£ 1§ §3Gh o thess aulsiciary rhambars, et pistoribbing 24ckdatbd water-

t hda ol
v r?iﬁ??‘éf‘“‘?'ﬁ’%f iR DA ealy TS pprond ingensiter
exb %FDH Prma & dicect axigl functiangt unit with | avieearmtier selat @ to the axis of

b etotﬂmn Mtld Al (bf affluid@hich 3 E’&Q'ég iRyl s@%g%%lﬁu%gn éwaerafpce of

rary

t t
‘ﬁg‘g ﬁi’ﬁ%ﬁé 3 lﬁ’??é? %?Gg?%?&fgnsulﬁedmstdneml upper faaeeﬂﬁbdrauuc
-ofp'tsihesat leaﬁspﬁtmalryyf&m%bﬁ{es preB¥lh Bt {ofmiy {08 Pﬁfg{%ﬁ; rigidlly

draul i cal |y and”i nt ensi

gﬁ%d&ﬁ%ﬁg% g/a? 9re3ﬂ9% pLformipg gﬂoj, aneh ttmqpresmm@asfolfmnﬂg tool essentially

p|f90\0mg fabng thedaxieoF rastich rélﬂﬂffet id)'ﬁ rabift! t é\“ﬁs En ? Ezg'nd the

Prhﬁ'flsheﬁl ative to the axis o ation,

i bging locpigd: eﬂP@@ISlientha upperdaceet hyelesulic piston,

I@h@iacffeam lofthathydraul ic cylinder and upper face of |
intensifier piston, the upper face of hydraulic

pi st the I@Tdrdtma‘@tst&ﬁg tdeé‘ibhé(d &Fcfﬂ%ggaﬁ E;??rg ifegtsgile ns(lﬁ? of §1%bars is

form q%l eing rigd conn
or 4 qﬁ@ aPB'SYa At ﬁf@eﬁfﬁwmg!wc pistonpii ng t ool
essewaheaislﬂye hmuemuﬂl ong the axis of rotation
Ia{ Yea {9 }é?raul ¢ piston and the semfinished
pr oduc 5 Pﬂ% 6’&%\?%‘9 SRSt /ranged ump&ne intetreal afurfaces of the
hy dr eylinders @indofithe piston surfaces in the zones in which the cylinder and piston
surfaces are located.opposed to one another and in contact and move relative to
one an‘other parallel to the a_‘xns of rotation, exhib:ts a support ratio of >60 %, said

ratio representing the proportion of efevations ("peaks™) to the depressions
("valleys") of the surface structure.

[0020] In a further embodiment of the invention, at least a part of the sliding
surfaces exhibits a surface structure support ratio of >60%.

[0021] In another embodiment of the invention, at least a part -of the sliding
surfaces is hardened, -



LS

characterized in that - the hydraulic piston is

desi gned such that an operating pressure of >180 bars
is regularly achievable at tghe face of the hydraulic
piston, - water is the hydraulic fluid, - at |east
one, of the sliding surfaces arranged on the internal
surfaces of the cylinders and on the piston surfaces

i K0982L In g fusther pragape ambpdiment,i nfieid clfred trswater is used in the
S eyfirRfee ThamBer, WSt {%\%ﬁﬁg ﬂé?r#g Qe ?iﬁfﬂﬁétgé‘qlﬁ[d e 2 gas

c ntact and nove rel a ano

Ingx4ieedos the aperating Buidi 1 ﬁsa@l@mpwst ta apemte;megdm

°/ né@rhélic pistoh Bsihg BS w
T)evatl on‘i (" psélg rﬁﬁ to the gepressn ns alcffgfllsei
off0025] Surf:ﬁcéursﬁérucémbadlnﬁé}ﬁm]reéétttﬂgfldj'ft hAe hydrauhc

enbqdi i nyention, at least a part o
sIPRPRg %u‘?‘?i@'@g eRqiesad sina thar cylindest pg@ﬂ.ﬂbﬁé du*pqiibfrt
 SbcompinssIE e A inkchsfiy plbin, SR e ath chiie upaer

HQP‘H@HB@ intensifieppiston sorthal It eeturhe to its slasing pesitiendi ment , a
fluid other than water is used in the cylinder

oezdber In vhample lamidmiats 2 BEVelBRidN YaRarkt A dh Brocess arrangement
as . being used as the operating

f,l ui.d
'?J"?JES ﬁ?’f“’hrgn%%t{?&nt"g [REIOPaYPE 2Rd Slaske HtWEb the process cycle
takingplaceingbstasselusi ng conpressed air or another gas
or m xture of gases. [0023] In a further enbodi nent,

Q028 Inj @ Jurditer tadvaniagecus embodiiment of the pmee@s,m gressure of

ch d t
SH8 037 % FhF o oD Dy Bt o, .t e
pistoncarnt¥ar it thei vbssal the prodshee insid fach asgtiaaly Helry equal to or
%@W%ﬁf %fgtl%n o0 that It returns to Its starting
Q 8 B ﬁ@?’fﬁﬁ?e enbodi nents, a devel oped

vari ant of the process arrangenent i ncl udes
[89263 hr The z sxawplecgmbogiments Asscincludg amapriicalion ef thg gevice for

%‘Ité%gf%r?ﬂg&f%?%?%ﬁé Super@HitAGRiSGRd iR tHehRs¥y@ssel .

ant ageous enbodi nent of the
process, a pressure of >18Q bar.is reached at regul ar
[PB24r valte deviteh end ppesess axfeltiet eneanmrejremuoﬁmerqts stam therefore be

:ﬁ:ﬂ%@g +tﬂsl &%d\fglséﬁg‘j:e[ss%gﬁlhﬁh?gl?e Igc {eﬁ‘.ﬁgﬁgr 1&8‘?eectl in clean -room

bei n 0 or e pr 4L
anqilqrm@sm'ujgsleboratory or working facmtles
[0028] The example embodiments also include an application of the device and/for
process for manufacturing processes directly or indirectly associated with at least one
application, production method or process in the semiconductor and/or wafer production

industry, the optics industry, the pharmaceuticals industry and/or medical and medicinal
products industries. '

[0029] In & further advantageous embodiment of the device, the upper face of
the hydraulic piston takes the form of a pressing die or is rigidly connected fo a
pressing die, the latter essentially moving also axially relative to the hydraulic
piston. A pressing process using the above-mentioned pressing die, which

would be utilized for pressing operations, such as forming, gluing/adhesive
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[0026] The exanpl e enbodi nents al so include an
application of the device for processes in which at
| east one supercritical gas is used in the vessel.
[0027] The device and process of the exanple

enbodi nents can therefore be advantageously used for
processes which take place directly or indirectly in

(Hoﬁehng rop don inputdéf anatenals iuniiéracledratvoratanditions, indhks oayered by the

e% n?bsodm[u 928] The exanpl e enbodi nents al so
ihel e an app $cation of the device and/or process

for nanufacturlng processes directly or indirectly

ﬂg@)rém%%h@.ball diPBes ) Uie@t 6QRe @h@éﬂucﬂ on
prod

rocess._in e sem conduct or and or wafer
&-iton WH@E@QW‘W’%E‘%’@Q‘?%@ i ndustry, the

phar rﬁgfeutnea,b@cam@ugtswh mgﬁusmeah& aahi3d inTRA: Cdtadihg
products industri [.00 % n a further advantageous
enbodi nentpqﬁt Onwéﬁ@ere%@ca ngconasdion (f@é@efgpen'i he

hyd
Ig :I |dly @ﬁﬁggﬁgE%?gHQSdggggiﬁﬁ%ﬁ%ﬂk%ﬁth Iatter
essenti al IP]e'ﬂfﬁﬁFW’gﬂﬁﬂ qihasgei and ypressure i intensllier hig  starting
hyd | th
a%ocgun;ﬁfpgﬁ PgrégEéﬁgaq? gg aL?gﬁssmgaiggbe 5t|||zed
for DPgeds |Hegipmhag pisten, mmhisasaﬁd;valwasglunng the high-lcad
| / ad t
Ot arer  Diidse: Brissurgiiensierin fod O] SeBbbr ot P
L.
IGRHTIRE prieh{ oA TR, GesBRRC LTI R mord ot Py 16
explgnatory RotﬁpﬂaamphﬁgapdsfmuﬂmmﬂhgnwhnF@uﬂhg SEUWS‘mB
nd v
GG, /8 Rt R LR, BBHAR e e ptibabe Sy the
inventions il which {a fﬁ@r-hﬁdraﬂhchmmatpsm qi) $orm1s antaliyaa diseot
an S, A e ressusi s ase
fifongF et phpnalcsn @nsiier ruethh (rice a g phef € lo25ie

in(cw:ﬁfeﬁ%ambﬁjsﬁ Thé@ppblend’fa Bf %Zﬁréé%ﬂrd)hfdn@mer acts

valves durlng h-1 oad phase,

%%@33@%%@%1 fuidcand ig mqtsbgar@ﬁa%w mé@g@ wmeﬁ
0%%9&&@%@%9‘% Ui Bt OF i rafiEAIOR S Rl By
amsmeglﬁ pressure esael (8) @mhe in theipsesent varsion Jhe b@itwmg&a

of&mﬁ{%&%ﬁlg@ . S8ing 'soirstes 1116) KT Rolifiching pifoh Ynd Hbsre

unit in accordance with the invention are designed in such a way that they have

a high support ratio andlor high hardness.

[0032] Figures ‘2 to 4 show in schematic form the devlce and the process as
they have already been implemented in a test facility on an industrial 1:1 scale.
This test facllity has been operated continuously at full load for a petiod of ten
weeoks, The pilot pressure in cylindef chamber (3) was achieved from a large
water-piping system with no additional pressure boosting and was around 6 bar.
N: from a battery of pressure cylinders was used as the pneumatic operating
fluid for cylinder chamber (4), the pressure of 25 bar being achleved by means
of. corresponding pressure reduction. This test apparatus and this process
achieved within a period of ten consecufive weeks approximately 100000 load
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is invention, in which a water-hydraulic hydraulic
piston (1) fornms axially a direct functional unit
with a pneumatic intensifier piston (2), via a fluid,
which is located in cylinder chanber (S). The upper
and face (18) of the press%re intensifier acts on the
above-nentioned fluid and is arranged parallel to the
bottom surface (19) of the hydraulic cylinder. The

YRR &1 Basrng Pressat.ei I B b, bohat dn MRnt {4k tEn o
@F?ﬁ"‘“ﬂ‘? ) 3@!Mmb@mmﬁ??%fﬁaﬁf e
WEsneYa o B0Sis 2 YPRe 204 bRt IR B BRPER S bRl IRy

djeisi gned. in such a way that they have ~a high support
rati o and/ or high hardness. [0032) Figures 2 to 4 show

[DOBSPWitR Teépezt t® Ipm;:tahmod ey ittee mateial Biding euréases,aib becine

agaten PG shfiay Sumaped parbto TR astpbdt b T b0 h pickY
& aedid gamn@bemecﬂmngrmmeésyarm thauhardéma@l of thesa smﬁaqesdts

apegchaplaohoRpRonle MRl witp GBS s ol ol o BT ©

1ms§ia;uﬁ©fﬁﬂfgﬁa|songhemessure boosting and was around 6

bar. N2 froma battery of pressure cylinders was used
[@B4f TR n{wﬁmt focc‘ mmahemgoﬁﬁiglﬁlsmpdorft Cmtlasyhrmddequately

chapber (4) ssure of

dauaREd In frevslevat BeTai, APPLRE( RIORSTaS INEie. Tt XaTEIS;
h@@ﬁ?rléﬂ»ﬁﬁﬁg Mtﬂd%lﬁgpﬁﬂﬁéﬁﬁg oamals@wa@bwmhme@ irplsi vy

en consecutive weeks ap@r oxi mat el y 100000, |.oad

can be achieved by roeans._of plasgpaniading; kelsigazng Qg E'fde@’g‘ﬁff"é‘"bf
p&tif&#’ %'ié&"stal%ﬁﬁ-ﬂ*i@én aRd IsN@nitRisially avefiablé flonPépecialized

|c p1 ston . I'n the test "apparatus, the upper

_cmanm@ﬁ. hydr aul i c p| ston 1 was noved up against a

yoke and held there for approx. 3 secqnds in ever
[0995] s also oovers Wﬁ%@p Bparaiias ftep dpviss Braceprdanpe with
I thy
ooBh, i Mitoh 3, Rt Titon | (S HEAGE 1o 1A Rehostion b
meangol hydmsmilc water plesauce &g, B)- Nglvéf(.?i)Hé Eﬂ tvgretat permits.

S(ger/s&ﬂ%oiéseﬁrbm PagihRY %n%nsk#a?@avégzz Bfibs ploss

td be appliedaetihe dowest face (2Dhoktheriotepsitier piatons thﬁ‘p‘ smovlng this

R I RTINS T

accordance with the ratio of the surfaces of lower face (20) to upper face (18),
and the necessary contact pressure of the upper face (18) on to vessel (9) is
generated on sealing member {23) via hydraulic piston (1),

[0036] After completion of the load cycle, intensifier valve (22) is opened and
cylinder chamber (4) depressurized, the operating fluid of pressure
intensifier (2) being released into the atmosphere. Hydraulic valve {21) is then
set in such a way that cylinder chamber (5) is water-hydraulically pressurized,
with the result that hydraulic piston (1) moves to its starting position

synchronously with intensifier piston (2).
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described in the relevant literature. Applicable
processes include, for exanple, honing, |apping and
tunbl i ng. Hardening of the surfaces pretreated in this
way can be achieved by neans of plasma-nitriding,

kol steri zing or hard chronfum. plating, it is also
state-of-the-art and is comercially available from
specialized is conpanies. [0035] ThIS also covers a

BT FS ol B8RS Hcpchh he ueY| BFeh? pBEASY #3077, Wik "
poaltlozmag phbytiraidis vahver2 t)yzaummaraﬁngﬂzm toshefed wiatore (10)
B SRPEFoHEr B or s (10 and 13) . Posttioning of
[bd&%fﬁ?é dfdnﬁfl?l’é ot P%smélfrgﬁnt&%ﬁ%g@ Qfe?éﬁc;?e SUIT ﬁl%e%gfrﬁl‘?%ornon of
mﬂ@uhﬂplsmn (8), mbichrognstites a pagicdarly auiantage; wit reference to
%I Evireft §t td'of {19, ﬂ%ﬁqmﬁ !n‘ni?.ﬁ lﬁ% gﬂgﬁ qu(ségafates.%.%e&.

accor an ce w
of intensifieopiston (Bppe for arseisg vantrol ahthet valvereysloss Bhaye is also

oA nR354 0 ol W BRGHY LASTPIIE RO iR o 360
cpmlaltﬁmn 1rﬁtila) predSurfiZ2taedf offinder cloamipr48), tnerwsifier hdve (#2)ycan
e e i Blon  piingc oo ol e S oy bocked
vpdsel position; lsmbesg?né :4i rCoslrgal)ardm? érkgom He\aﬁmj Syﬂﬁfmlillia‘lit;n of
RTER G wiAbLHE velin istling &9 thel S (e, J. OB A
eRttésly rshoftdsiroky tengthsemears uhztt thaatieViyel rcmbl ot pieglioe a
sopsiGniRg SpeFp et i AUy syharie or 7ppid Ry BRGE and

h@h@fgsgu,@gal n fromthe "vessel open"” position (Fl g. 2),
with positioning of hydraulic valve (21) causing

I Eqrcmm ed takribvinaicvied, ebctiamicd) damald & lardeit mevntadriger
0038 The functl n of rp

therf@@rﬁ@atﬂn rmt% fefFe {8 REhieYeE, TR, e ensifer piton

mh)ml.r @Hrammppﬁioﬁnwé lthe ffal &kugﬁomswnhaé;eahmmr(s)l Thlsas! y

advantage with reference to the current state of the
epgured tm $hq ifaet &hat nlil'lnﬁleesVQSS@f flosad’t dinds gpailien, ecylinder

n f
of I (5"t B sl hERA bl VB dod) vl fhel AitaBsCEs B
pistans therefolgenaver comp (Bﬂo ﬁir@cn axigl contapd (withuthe sulindetiwalls ifihe

1§ o of 9 sh O T e annlot 1l ot BREP i RhURH

piston relative to the: lower face of the hydraulic piston.

[6040] A particular advantage compared to known reciprocating piston
mechanisms is the gentle operation of the hydraulically operated piston()1,
which results in only minor loads being exerted on sealing members (25 and
27). In the end position of hydraulic piston (1) with onset of ultimate force via
pressure intensifier (2), there is no further motion relative to one another
between the sealing surface and piston wallg (13 and 15). Potential emissions
from sealing members (24 and 26) are retained in cylinder chambers (3, 4 and
6) and expelled via bores (10, 12 and 24) during the normal working cycle.



to remain in the position which it attained at the end
of the |load cycle ('locked vessel" position; see
Figure 4). Conpared to known devi ces, synchroni zation
of piston resetting, uncoupled valve positions at the
start of the load cycle arld extrenely short stroke

| engths nmean that the device does not require a

sophi sticated control unit and is particularly

suitable for _rapid | oad changes hi gh
n&n@gdua@! Paria) IGCUEB NS AEGSS bR SEOIGRE advartage is
t{iﬁ% .gﬁévea Bredlo it ifflt Qa@wmmt by the fact
at 1n rect ansm ssion of force is achieved from
t he |ntenS|f|er piston to the hydraulic piston via
the fluid bridge in cylinder chanber (3). This is
ensured by the fact that in the "Vessel closed" end
position, cylinder 20 chanbers (5 and 6) are not
conpletely enptied and that the surfaces of the
pi stons therefore never come into direct axial contact
with the cylinder walls in the direction of the
stroke. This also applies to the upper face of the
intensifier piston relative to the |Iower face of the
hydraul i c piston. [0040] A particul ar advant age
conpared to known reciprocating piston 2s nechanisns
is the gentle operation of the hydraulically operated
piston()1, which results in only mnor |oads being
exerted on sealing nenbers (25 and 27). In the end
position of hydraulic piston (1) with onset of
ultimate force via pressure intensifier (2), there is
no further notion relative to one another between the
sealing surface and piston walls (13 and 15).
Potential em ssions 30 from sealing nenbers (24 and
26) are retained in cylinder chanbers (3, 4 and 6)
and expelled via bores (10, 12 and 24) during the
normal working cycle. 10 No additional partial vacuum
is necessary, and a significant advantage is
t herefore achi eved conpared to the current state of
the art. s 11 Key to diagrans 1 Hydraulic piston 2
Intensifier piston 3 Internedi ate space
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5 4 Cylinder chanber 5 Cylinder chanber 6 Cylinder
chanmber 7 Hydraulic cylinder 8 Intensifier cylinder
10 9 Pressure vessel 10 Bore 11 Bore 12 Bore 13

- Sliding surface 15 14 Sliding surface 15 Sliding

surface 16 Sliding surfadé 17 Upper face of the
hydraulic piston 18 Upper face of the intensifier
piston 20 19 Lower face of the hydraulic piston 20
't%’ r.,face of the intensifier piston 21 Hydraulic
110 4iag52M% ensi fi er valve 23 Seal ing nember 25 24
Seal n r 25 Sealing nenber 26 Sealing nmenber
Sg &Pﬁe H’Fz er 12 Cains 1. Reciprocating piston
Edew mmlﬁetmkﬂoa for clean-room applications and for
énhe ﬁ‘ Hﬁiﬁteoépa evessel and consi sting of at least one
ase ement and one closure elenent, said system
4encobyindsi chgmber | east one novabl e pi ston with one

.é”ydréwnhér&béhib%ger each, and at
6 Cylinder chamber

7 Hydraulic cylinder
8 Intensifier cylinder
9 Pressure vessel

10 Bore
1 Bare
12 Bore

13  Sliding surface

14  Sliding surface

15  Sliding surface

16  Stiding surface

17 Upper face of the hydraulic piston
18  Upper face of the intensifier piston
19  Lowaer face of the hydraulic piston
20  Lower face of the intensifier piston
21  Hydraulic valve

22  Intensifier valve

23  Sealing member

24  Sealing member

25 Sealing member

26  Sealing member

27  Sealing member




| east one novable intensifier piston also conbined
with one intensifier cylinder each, all of which are
rotationally symmetrical, hydraulic piston. and its
hydraulic cylinder and intensifier piston and its
intensifier cylinder, each being arranged al ong an
axis of rotation and hydraulic piston featuring on.
its piston end in the hydraulic cylinder at |east one
circunferential reinforcenent running radially onits
outer surface, with the resul2 that the internal space
Clailveen hydraulic cylinder and hydraulic piston is
di vi ded |nto at | east two subsidiary spaces and at

ﬁ ) tﬁﬁ“dgvﬁé 56it§ !gé fstegledr Ilééﬁd?ns and
AU Pc&l iﬁsgéﬁen 4%1? 5 8 #t“ﬂe Vi bace
pﬁam@ﬁfc@n dyonenglosiie elemants saild sysiemi engpmpassing at

plesistnohei moviaide ripstarnt emtl'nmleahydlrauhd: cytingler each, and at
flé)fét' Bhé nn‘it%é‘ﬁ)l'eonlrﬂénéﬁ% |§td?f él%icﬁ‘t C@ﬁ]bMé@ tWRh one

C d H LI § r‘?ﬂnetrlcal
Eﬂ Hgnéog. gg%{ﬁ cwgl%py @ég% r}iﬁ ciidr. piston and

o cltssntmmﬂeveyhedeo,r edehnbeingadiangashatengdn axisef rotation
Cbﬁéluw;rdrﬁafé ﬁfstdﬁsfe%turm@;d o dtss @idton asnd einPahé hydraulic

eg?@%éf"‘ tyl P l@éﬂ Felﬂf%rc%trﬁéhfr}ghﬂm radially
peresuitdh

apnas&a&y tep arfieuﬂ'vﬁ ot at Thednieinal spage between

chydeailic |c:ydmde|rram¢lahydrau1@ histoaulsi dnpdedomtoSat least two
deabsitiidrys Ushatda! @nd oaeriiEistdopeedsoree iaf hydt8alibacylinder
! R‘ea{cﬁﬁ{:j' ey ﬁ‘iﬁ'tﬁ\é@%‘ Béld'iéﬁ/ §6§§e§ tHé‘EXFMﬁéPWe‘Iﬁ% driven
DBy Rl 200 TR o RLSElar s pistogy h outbtcaly,
shydedic omlstm apdi m@@rﬁm watqrheb@m dacerpoded into a
| direbe abdalemncmm vihi célatiog tylthedaxisaod rptation, via the fluid
golﬁc{ag%tﬁstrﬁ &‘b ﬁg@@%rgﬁcéw %%ﬁe.{:lrr}é'\?’pi)ér face of
CREBE et BTN e Bre e BF SR pisls iind Bt least
part of the closure of vessel or being rlgldly connected to the closure
-part of vessel, and the said closure part essentially moving along the
axis of rotation in relation to hydraulic piston, too, and vessel being
arranged opposite the upper face of hydraulic piston, characterized

in that

- the hydraulic piston is designed such that an operating pressure of
>180 bars is regularly achievable at the face of the hydraulic
piston,

- water is the hydraulic fluid,

. -at least one of the sliding surfaces arranged on the internal

- surfaces of the cylinders and on the piston surfaces in the zones,
~in which the cylinder and piston surfaces are located opposed to
one another and in contact and move relative to one another
parallel to the axis of rotation, exhibits a support ratio of



>60 % said ratio representing the proportion of
"peaks"” to the "valleys" of the surface structure,
and - the reciprocating piston systemis open with
regard to the feed and discharge of the operating
fluid. 2. Device in accordance with the claim1,
characterized in that at |east one of the sliding
surfaces arranged on the internal surfaces of the
cylinder and the piston surfaces in the zones in which
the cylinder and piston sutBaces are | ocated opposed
to one another and are in contact and noved rel ative

nog hiey rBﬂbaPéﬂeéﬁﬂrgf e 8@) rth f OBebRs" to the
h %U* Vi Dr8pprtich o
a?cr:é{ §M§e it ﬁ%ﬂga Orsitﬁg:%r Ie‘gaql ng_cl ai ?r\él ieolrn

chdhedesiprasating pr&tﬂn@ya{@npdﬁs ppEsHWith @g@r@#mha:feed and

valdiechatue bf thetoperatirkefliiekd and  di scharge of
cylinder chanmbers of hydraulic cylinder, causes

2; B o acgdf‘ﬁ%ncr%e@@%hg %ﬁ@"@eﬁ‘%&?&éﬁﬁédaﬁ (that'at feast

b&nes of dhersliding sudaspscarrapgesten thearternak serfaces of the
i oytindiet iand dhet prstanosmﬁaeesflacme)fzonaejlrauvlnmh the cylinder

PlaridPRistdRds(rihbEs ﬁi‘é’ %c%t@%i r? paeld t’e‘o Ein%! Qﬁofgﬁéﬂ‘ahl’ﬂ!ea_re in
TRt ggsiég [PRYE R 9% G Tattietc Pty “t dbg axis of

Arﬂ tatlouis #080t hen noving in such a way that al

routes to bores assigned to hydraulic cylinder of

3hyvigel forpbﬁ:b@ﬁn? geof Qh@fé@vmﬂ if f@cétbﬁﬁgﬁéfglbléh one of the
" Pisehg B 1i602! bharapaed S gt
intensifier FIStOﬂ causing fluid to be applied to
| ovet the asitiont ehai hydraulps yabre byhicke dandodlisgthesfeed and
not | edisd e00f dldindar ghbhilsegndf Batrerilicncyieder, causes
Icyl ' ”d of ﬁp:cf by &Nb?tfﬁcgydf l’?ﬂ%fa&f@ﬁfé%n f¥&ding, via
oner f?ess than Ofie Ideellvgry line and bores, of fiuid into space
rbetween upper face of intensifier piston and lower face of
hydraulic piston, and
= thus moves the hydraulic piston from the "vessel open”
starting position to the "vessel closed" pre-pressurising
position and closing vessel,
» hydraulic valve then maoving in such a way that all routes to
~ bores assigned to hydraulic cylinder of hydraulic plston are
closed and
= the subsequent positioning of intensifier valve, which controls
the feed and discharge of the cylinder chambers of intensifier
piston, causing fluid to be applied to lower face of intensifier
piston by the feeding, via not less than one delivery line and
bores in the cylinder wall, of fluid into cylinder chamber below
lower face of intensifier piston and
= intensifier piston therefore moving to the "vessel locked" end
position and the said position being maintained for any period
of time required,



intensifier piston therefore noving to the "vesse

| ocked" end position and the said position being
mai ntai ned for any period of tinme required, 14 7
intensifier valve then being opened and the fluid in
cyl i nder chanber below | ower face of intensifier

pi ston being depressurized and subsequently
hydraul i c val ve being positioned in such a way that
via at |least one delivery line and bore fluid is fed
into upper space in hydraulic cylinder of hydraulic
pi ston and the pressure adidng on the essentially
annul ar and essentially paraIIeI surface of the

Ci r QU RLRDIHCR! \ B © A a@}% S0 Eflinder
:Egtl Eimﬁg@% E%V%ygﬁgﬁ 4)%1 @cetsj %éa wﬁgﬁgn being
st ar t | dgpressurized and he f|UId which is enclosed in

the -spgﬁsséqdéhﬂ dﬁdﬁﬁ(ﬂr@vhl\@ BERiP PositiehedVinaslicG way

on u f ace S

{ 00, PPflat’ e agtl Eliy lhf‘tlﬁfé %&:’ € fiid NsSfed into
accor d'éﬂ@@r\ﬁp@weoﬁé Cpq- Higm Tﬁ{gl l@ Risten and the
char acprassiye |actu1@tora ﬂ'@dewem i anntilan arid oessentially

;ES g{pﬁﬁaife]f BBffacey ¢t MReokircipiferantial | pieksRPaAsipforcement
%3 BRI v S By s
hydr aulfVAY %tt warglic piston meves Eﬁu e?i?‘?'é\l slarting

of CORoSygen, nitrogen, a noble gas or mxtures

t hemeothd fuidhe@hish id @f?ldid)%d ihnthehgpasedungenssathbhydraulic

Devi Cep SfoAC fiie ac !{h Bér‘f Eel F&ﬂ%p@?‘gﬁj pistdn and
o itgrifs, atet

1t h’ .
fl UIod Wﬁ‘ﬂ@hé'%&gﬁ ngeé’ﬁg AT et hanol |

i sopropanol and sinmlar substances or mxtures ,
4.t Dundoé, in accordaneet eth | ond of thieagreckdimgdclayms 1 to 3,
' Ehﬁi‘ébféﬁiedcm thd€a P%?dif‘}' &tafileSilufl Fdh e bP@up%rmed
Ce?ﬂ%n%ﬁ' nﬁ’le‘?ﬁgﬁo} so%ropanol and similar substances or
: mlxtures is used as the fluid in the spaces formed by hydraulic
cylinder of hydraulic piston, or that a gas consisting essentially of
CO2, oxygen, nitrogen, a noble gas or mixtures thereof is used as
the fluid in the said spaces.

. Device in accordance with one of the preceding claims 1 to 4,

characterized in that a readily volatile fluid from the group formed
- by ethanol, methanol, isopropanol and similar substances or
mixtures thereof, is used as the fluid in spaces formed by intensifier
cylinder of intensifier piston or that a gas consisting essentially of
CO2, oxygen, nitrogen, a noble gas or mixtures thereof is used as
. the fluid in the said spaces.

5. Device in accordance with one of the preceding claims 1 to 5,
characterized in that a pressure of >180 bars is regularly reached
in vessel.

. Utilization of the device in accordance with one of the preceding
.claims 1 to 6, characterized in that the device is used in



C02, oxygen, nitrogen, a noble gas or m xtures thereof
is used. as the fluid in the said spaces. 6. Device
in accordance with one of the preceding clains | to 5,
characterized in that a pressure of >180 bars is
regularly reached in vessel. 7. Uilization of the
device in accordance with one of the preceding clains
1 to 6, characterized in that the device is used in 15
conjunction with an application, production operation
or process in the sem conductor and/or wafer
production industries. 8. Ulbization of the device in
accordance with one of the precedlng clainms 1 to 6,
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PiiglQ8trid its hydraulic cylinder and intensifier

piston and its intensifier cylinder each being

arranged al ong an axis of rotation, and the hydraulic

10, Davige o8 pressirg amfarmingyef alilleast pnensemifiaishegd product
ndly hessnstdfaa mwiationrsymieekit reciprecafing gsistort mechanism,
“di@i?is“gmﬁ @ffﬂdtylegg thBA oﬁé d?éhlsé |§ﬁﬁ?ea§HC\FJzth3§"hydraullc

h&gﬂ Q@%ﬁ f@ SE@F?% zﬁéﬁ % t@j’é“lf fstgﬂ each with

Sk i ler cylinder rotatlona y symmetncal hydraulic piston
and its hydrauhc cylinder and intensifier piston and its intensifier
cylinder each being arranged along an axis of rotation, and the
hydraulic piston end located in the hydraulic cylinder having not less
than one circumferential reinforcement running radially on the

external surface, such that the internal space between hydraulic
cylinder and hydraulic piston is divided into at least two subsidiary
chambers, and at least one bore in hydraulic cylinder leading to
each of these subsidiary chambers, hydraulic piston being actuated

- water-hydraulically and intensifier piston pneumatically, hydraulic

piston and intensifier piston form a direct axial functional unit with
one another relative to the axis of rotation, with the aid of a fluid
which is located in a space between lower face of hydraulic cylinder
and upper face of intensifier piston, the upper face of hydraulic
piston at least partially forming the pressing or forming tool or being
rigidly connected to a pressing or forming tool and this pressing or
forming tool essentially moving along the axis of rotation relative to
hydraulic piston and the semifinished product being




chanbers, and at |east one bore in hydraulic cylinder

| eading to each of these subsidiary chanbers,
hydraul i c piston being actuated water-hydraulically
and intensifier piston pneumatically, hydraulic

piston and intensifier piston forma direct axia
functional unit wth one another relative to the axis
of rotation, with the aid of a fluid which is |ocated
in a space between | ower face of hydraulic cylinder
and upper face of intensifier piston, the upper face
of hydraulic piston at | ea$® partially formng the
pressing or fornrng tool or being rigidly connected
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seithéihydriaedicpistarcis designad sualt thatdan mpesiatiag pressure of
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re.of .>180 bars is regularly
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1+ Device lig; mqmrdm witheaneofithe claim 40, charackesized in

of that ail lehstooner bhdhe Bbdmtgaemfactéea looatmdhain the internal
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12. Device in accordance with one of the preceding claims 10 or 11,
characterized in that

» the positioning of a hydraulic valve which controls the feed and
discharge of cylinder chambers of hydraulic cylinder causes
feeding of fluid to the lower face of hydraulic piston, by feeding
of fluid via not less than one delivery line and bore into the
space between upper face of intensifier piston and lower face

- of hydraulic piston and,

» thus, movement of the hydraulic piston from its "no product
contact" starting position into its "product contact” pre-
pressurising position,

= valve subsequently being moved in such a way that ail paths
to bores ‘assigned to hydraulic cylinder of hydraulic piston are
closed and

= by subsequent setting of intensifier valve, which controls the

feed and discharge of cylinder chambers of



hardened. 12. Device in accordance with one of the
preceding clains 10 or 11, characterized in that *
the positioning of a hydraulic valve which controls
the feed and discharge of cylinder chanbers of
hydraul i c cylinder causes feeding of fluid to the

| ower face of hydraulic piston, by feeding of fluid
via not |ess than one delivery line and bore into the
space between upper face of intensifier piston and

| ower face of hydraulic piston and, ” thus, novenent
of the hydraulic piston fron1it$7"no product contact"
starting position into its "product contact" pre-
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t he cylietdiredvdl anytperiod ofdine akaudired,bel ow | ower

face-Oflrit@h§i1‘i@rf\'/§ﬁ/eptﬁéﬁ’rbemgé %:éﬁtfd Hrid eche fluid in cylinder
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hydraul 1'C_val ve n ositian 1N _Su
That T IRRRBSUIE. AGling: Dihoihe SssemiaING rARIER, Bng fgssentially
and borparallalppeiface area of the circumferential reinforcement

located opposite the lower face of hydraulic cylinder in such a
way that hydraulic piston moves into its "no product contact”
starting position,

= the fluid enclosed in space below hydraulic piston acting on
upper face of intensifier piston ‘and moving this, too, into its
starting position.

13. Device in accordance with the preceding claims 10 to 12,
characterized in that a readily volatile fluid taken from the group
formed by ethanol, methanol, isopropanol and similar substances
or mixtures thereof is used as the fluid in the chamber formed by
hydraulic cylinder and its hydraulic piston or that a gas consisting
essentially of CO,, oxygen, nitrogen, a noble gas or mlxtures
thereof is used as the fluid in the said chambers.

14. Device in accordance with one of the preceding claims 10 or 13,
characterized in that a readily volatile fluid taken from the group
formed by ethanol, methanol, isopropanol and simitar substances
or mixtures thereof is used as the fluid in chambers formed by
intensifier cylinder and its intensifier piston or that



the pressure acting on the essentially annular and

essentially parallel surface area of the

circunferential reinforcenent |ocated opposite the

| oner face of hydraulic cylinder in such a way that

hydraul i c piston noves into its "no product contact”

starting position, ™ the fluid enclosed in space bel ow

hydraul i c piston acting on upper face of intensifier

| pi ston and noving this, too, into its starting

| position. 13. Device in accordé&nce with the preceding
clalns 10 to 12, characterlzed |n t hat a readlly

h ec aé<§ 9< g q le gas
or O%étﬁvﬁﬁw%@ﬂi% lfgutu e ¢ 1 %ﬁl’g?
chanber formed by hydraullc cyllnder and its
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COh thx its industgen, a noble gas or m xtures
thereofzﬁg used as the fluid in the said chanbers. 15.

"“fw@ Jizaliof af the ' de KBS, T dstoiaaghe; Wil PrecaT the; pigoeding
t helaies ¢t ito kbd characsarizet iion that rthe, device is used in

apcbnpmcntmn vmtl@meppjncapemtpmwtm ppeestion dmatrecess
S o5 S ARALAEaNE! BEURKY Ui /R HSURG! | BAd_Hedicinal
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the device is used in

E space of hydraulic cylinder of hydraulic piston and
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conjunction with an application, production operation
or a process in the optics industry. 17. Uilization
of the device in accordance with one of the preceding
clains 10 to 14, characterized in that the device is
used in conjunction with #nh application, production
operation or a process in the pharmaceuticals
i ndustry and/or nedical and nedicinal products
i ndustri es. Abstract The Invention relates to a
device with hydraulic actuation for the closure of a
essel by neans of a rotation-symmetric reciprocating
é nmechani sm of an extrenely conpact type, which

T efifontplafi B SV Sl XDihe fciRarn tbs MiC e of 2
wsstrsjemeansdia lojalivnslyinmetrn meiprocatingdpistosmechanism of an
S St 5 oD o i b and n
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cﬁ"rtlallyt éecosure of the vessel or.is
amber be tweﬂht@eti%ertfe olthe fydralicylindar and the wepey daceqt
th& idhafidr)piston. The upper face of the hydraulic piston forms at least
partially the plug-type closure of the vessel or Is rigidly connected to a closure

element of the vessel,

(Figure 1)




