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1 *159159* Hi gh-pressure device for operating

cl osures of vessels for cleap room applicati

[0001] The invention relates'to a very conpacmmmmmmwmmmmw
and a process for oper- ating closures of |vessels,
means of rotation- synnetrlc reC|procat|ng pi ston

Jrechani sns conbin wth a guide c der and
HigBchREslTe, AeRe ofit PPerating Siasugs, of essals 105 Jedn-room
applidations t he pressure vessel. The upper face of the

hydraulic piston at |least forns a part of the vessel

closure or it is provided wth arigidlink to the
[0aQfldThe twention Tﬂl@t%&a vasvicomnast devisedand @ pregess for oper-

d
a8 es, oSt B0 mben8EE 1Pl SrlphE driogating piston
md@tﬂm‘pe@oh}bmda@ withna gon:téue;ylmderrandfmmlyop@ated by a medium
S"BBBO el e ron| c and other industries is constantl

aﬁa BSeProgees PHigdn the isepuraivesssl. (1&g ur&er face of
thé i?’@d?&ﬁﬂi’br|§\Eto“n“if\‘lclte'annf‘br?’r‘fsté1 p%ﬁeof%g ss8cibBEr8P | 'tsls Hrovided
or nano-structures tructures SO
wﬁkeaa:ugmbbmk tmhleysas@ ckisure/ & Heoideahmediunmpeed to dsve tine hgdraulic
Lh roductio ase. Hence, ever r.e, stringent
Piotg e Rpara DO Soasiaia sutp SO i aai bl e
em ssion rates of conponents used in the said

[060H)i THXC SpectRe o pRMUCRIdSABSed ag 4hé e8nfiédnductor manufacturing,
nano-structured surfaces cannot be carried out b

y
opierelagitanisand ateemnindysiigsrs sopstantiyyexpasding ang the: gsid prod-

uct, Barri i 1E8Teel 1BTeHRT Y ctlohS ! e AGLOTH e BRgg icro

oratghosstedstures. MerUsdid. stﬂhﬁ&es@l@d pad Y Extreesaly Sehsitife 26 minor
process pressures which range from 150 to nore than

impotties,dusing the erPQuUsHiONspRARENt HoNGe qavaremase csteingent require-
mSHt'é' é’#%engﬂ% |1%Hff thal Qﬁ‘mfsrsﬂﬁélgrﬁisggﬁ r%'@snb Wbﬁ*sbo?\gﬂgsi used in
ec (Y e

ani ca properties was no Ita
thé c&alctlaemlenoemebe@eamngss_teps requineds farveanessructundd eurfaces

B AcBB8 B B AR OB G g o
blé. UFéreéxbrﬁ@ tin%é §@ﬁe|’c‘ﬁﬂ8&|e\‘ﬁ%é Adve Bebh UspdH! a"lﬁic?%gséﬁé ¥s they

produces m nor em ssions when alternating
enhakee ghasvetting &ffecisrand eleaning lesulis.. Tmeﬂmagperatlons necessitate

orBREAPRASR) 10, RIch ARGITRIAYST FkEthdrP506 B39 aRAWAER con-

sequently require special equipment. So far high-pressure equipment with ade-

!‘.1) )é9“'

guate mechanical properties was not directly suitable for clean-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 applica-
tions and which only produces minor emissions when alternating load cycles
take place at a high pressure level.

[0003] Reciprocating piston mechanisms rated for >150 bar are in a broad and
diverse technical use and have been adequately described in patent and gen-
eral technical literature. The hydraulic media are fluids and gases, water being
preferably used for pressures up to approx. 160 bar and hydraulic oils for pres-
sures in excess of 160 bar. Inert gases and air are common operating media.
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di verse techni cal use and have been adequately
described in patent and gen-_ eral technica
literature. The hydraulic nmedia are fluids and gases,
wat er being 30 preferably used for pressures up to
approx. 160 bar and hydraulic oils for pres- sures in
cess ﬁ kﬁg bar. I|nert gases,and air are conmmpn )
Hsfiahliee oihin Facdipiovides rpartdnl pesibve propariies Wiligh. iates alia, en-
su'ré"ﬂ%r 'ﬂbn Qﬁsthé'éﬁﬁ @ﬁé#ése%m ‘fﬁt?rebg‘ibﬁﬁ)f ahH%high Yuty tem-
sure rication o siidin aces oW
pecatups petariual ity and high duty tem perature potential.
[0004] Detrinmental effects which cannot be conpletely

o BB AR 0 sFhiCEs S35 e 5

typd isgétepils irfieble)r iRt UdlIRY, | Mgteriar ePdsion @hd Bydraufé fluid leakage.
abr asi on, evaporatl on and i g- uefaction,” for exanple,

Fr@a@m an@ iessurPtinduead ersia ewChras Rbrasiorsravaperatiaraand Ilq-

SR} 9P Baph P BEHE o3 i BB T Py matora

|tsamlatrﬁi iirs partfous| irmandssetie Qéélbngoﬁ'neh’ﬂferguﬁdartéwalcéroélbﬁ in re-
dlng sur io tfaces and the machi ning tol erances of

cmrﬁeatmﬂ@&#@walts ¥ atfuactinnaesseptially of the quality afike sliding sur-

faé%g%ﬁ‘% ftl‘f? %&gﬁrg %I%V%rgtﬁ%ﬁftlﬁ@ cﬁ?ﬁbi@%&%ﬁﬁ;@&[ﬁg material

aridytdeaadllatccbmtacblprerseutaaohhqmwatmg membér, enddisaottepnperature.
trained at every reciprocating stroke, is a function

rodn At BerBon o i byangufi i oo RS ofinisheare en-

trafied A€ evé I‘OBQ 8trBke a0 fhiectiordblinteP Aliac Qualit ty < of sur-
pressure. operating pressures hecessita

facgieseasity udras&aﬁlcnpreﬁsure]en dhe cyfindesscharmbay asdcalso on the

seBliF 680 Yl Ao BBl B Re ™ i < et f et can be

m ni m sed by neans of suitable seal i ng systens and

[0606] Highi adpersting rfressures evddussitateTAGeqmtei lnbricdtion of the sur-
i ncreasi ng 20 the contact pressure for retaining the

aq’%%l@?'”@]_ pthef, anq dypRiNg; agaip§t eaeh qtber, inghin corre-
spBﬁEirngqééké’%b BOENRISS TR Qﬁeétrb%nsﬁ%Hlﬁmug@d Bg Ifans of syitable
i ncr&ases as S

pressure rises the consequences
sealiﬂwg:sym_snaaddﬁmgtn-quahﬂymlgiaeetteeathmka'gbe no@rgims of mreasmg
th!%g8ﬁgaﬁ1't t@'r%%éyé?gr lre'tgfnhsg t%fe Ilegﬁl r?&?é\'/e'} are Pes‘incl)édaby the fact
that the degradation and erosion of the sealing material increases as pressure
rises, with the consequences of emissions and short-term greater leakage
quantities. In addition, the limits of load-bearing capacity and economic opera-

tional mode are also reached.

[0007] Impurities resulting from material abrasion and leakage from the afore-
mentioned sources are of a very detrimental nature in the production zone, par-
ticularly in the case of clean-room processes. The clean-room classes are de-
fined, for instance, in DIN 2083 or in Federal Standard 209D. Emissions of any
type whatsoever have a direct influence on the quality of the products of these
processes and a considerable scope of equipment and organisational input is
applied to minimise such emissions, inevitably with high costs to be incurred.
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tional node are al so reached. 25 [0007] Inpurities

resulting fromnmaterial abrasion and | eakage fromthe

af ore- mentioned sources arée of a very detrinmenta

nature in the production zone, par- ticularly in the

case of clean-room processes. The cl ean-room cl asses

are de- fined, for instance, in DIN.2083 or in Federa .
OiEp &G gonGamhaton LdlE Bmaa] e it chrvany SpebtR v detr
méntdi h&kire 88 lH88EEN Mndidfor'ald bﬁeﬁfch*ehﬁcé’lgpgd?ﬁﬁesaﬁ& can be

these 30 processes and a consi derabl e scop€ o
reeguegranly byntheangaofi selventreantaining sulkstanges wddch enust not be

ions, ,inevitably wt

m ni.nise _such em s | A I high costs to
PrERet e SRR o0t (e s i R S NEar R PBeRe IsTYEntageous
théreOm oi |l msts is of a very serious and detri- nental

nature, as oil-laden imm ssions are often chemcally

active and can be renoved only by nmeans of

[0QQ8] \Fortoersnsephisticgted, BEaduetiar chiainsn whight use elaga-room compo-

t 4aN - Cidd Ll n i edy.. b
nePi HE aren 6L ARG SQAIEC e boRorR"dref B HoPEAC TheDSo-called
"Medint bhamd:e:SEeﬁbT]H"mmemodatbarfsequigmeﬂﬂ umitﬁbleafnrbtm room

co 0- nhe statar,ot u "aeuatete ections .
opgraas: 414 1o s0-oa4as "W e.Rbeme" Aasmnisdate dhedems Sheauip-
c - i G ut b f Al ;
méRCAERS RrCcllf rBEH| BBBIqtishS. TR sfd Sonifdfafuris Abossitate
exphpsive daek-tfpestrangfer systems andt ergahisationalapracaotions to retain

or R BBt O b g Sesibrhet
organi sational precautions to retain any inpurity

[oéd%tlt 1% KHowre iR adilehydraind RipryBati e pRGIE spstesPlsed in clean-
[0009] It is known that oil-hydraulic reciprocating,
ropmsapificaljene e aemewhat pretiematio anddpust kerengered saitable for

sub B BB G Ble R IR 1SS, e
natipat Comtrd|BV($S9LZp NoarB, - pagds 8rfIC@Il imdrustafidtd Dccliired on the
s 8 ff | incrustations occurre

age .. Q on t he .
seburhnishes e@%%&m PRPRSING dif WS vfgecﬂfcg thaPredustionpf CD
' n I i i
o, RO PhoSRialirtkesll IRIPA Ryl fid es e
soulee of dmpudties. Thewuitabiity radquireslifaratieanirgometpgilitied was re-

st B8 B shERd eaes 46 dne S endoryactse, BY provitingan ex-
haﬁ‘s@‘doﬁh@@ti&ﬂ gé?('th@%féﬁsq%l!‘ﬁrﬁ I8 9" rdriSviRge®h® air from the

ousi ng and by renoving the air fromthe
sleeves.

[0010] A further technical article discloses a pneumatic cylinder without a piston
rod [Dr.-Ing. E. Fritz; Paper for the 1. Int. Forum Fluidtechnisches Kolloquium,
Volume 2, pages 283 ff]. The suitability for clean-room duty was achieved by
generating a partial vacuum in the space between the covering strip and the
sealing strip. Vacuum connections were fitted to the cylinder tube for this pur-
pose and the emissions were discharged and routed away.

[0011] A disadvantage of the above-mentioned reciprocating piston mecha-
nisms with incorporated exhaust system is the fact that additional equipment is
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sl eeves. [0010] A further technical article discloses

a pneumatic cylinder without a piston rod [Dr.-1ng.

E. Fritz; Paper for the 1. 1t . Forum FI ui dt echni sches

Kol | oqui um 25 Vol unme 2, pages 283 ff]. The

suitability for clean-roomduty was achi eved by

enerating a partial vac umlnthesacebtvve t he
NEEESEAVG SRTUIB TMLL PABICK cRpceRtraions aRdppvide continuous
0 tions were fitted to the cylinder tube for this

pur - pose and the em ssions were discharged and routed

away 001141 A di sadvant age of the above-nentioned
[0012]i &ﬁt@atau 8,311 sh deserikes aodevieerdonitrsatment thatr ist éebd in

wae}épﬁ?'?jcgtci@tfﬁgﬂl %stﬂlﬁca P?F%dﬁg%ﬁvﬁggil |Iing§24 p?sqgﬁ %"E‘Pem which

rovites fidr thid s&saration f e hecessdry toasand habrspﬂrom the proc-
P [0012] Patent US 5,314,574 descr}ll bes a ggf/hl ce fo P

eser hamReH In AHEN ias Maswerithat {lexible pemﬁzﬁr@mlaced between the
préﬁlﬁdghbgdl?t%n érrgtF gl%?% %nﬁ%\é@dﬂorﬁ;ﬁq brlﬁg?th?rp}bﬁé@véyééles@ that

provi r the separation € necessar

the piktoamnods ghd rtide cyhridemmaw enpbeed bysthearhetab bellows mmhspread
a, nanner, that fl exi b bel | ows ar | aced, bet ween. t he

o2 OTHRANTIRG FlesPiBToTLREroIaE 8 Siike: MuSaSsing HAAB gy M cloan-

RRIREE A AR b D) (RIS Tho s

adypnm ofeswth systemdwénvxtdver pssa subgtanfialr ais displacarkent on the

exiettal e 11 186 pelawB Beclts e Fifad shares Bavd G ideiel targe
suffage thrda tﬁdemﬁly%cété@hc@%\ﬁv%‘ésm RO the rﬁotlon of the
substantial air diSplacenment on the external side of

rods @ngencealerated ahenevae af eirekesdiss perferseed. nbwidher dlsadvantages

ek A v 8P e TGRS R o g v
oS o 0 wharmacrs VSl oG, Fur e

Z:LSII cated design and the susceptibility to failure
[O%’D 8ah U P, W&‘hzﬂes&ﬁ%%& satatine- awme%crrue%ﬁqlafpr wafer
trdatiPeRl WRRKHE thiel'Ria; éér%gﬁﬁé? & wa rﬂ&ﬁc feciprocating piston system

rotati on- syrmetrl C ves er treat nent
andna @romesmveasehmatsséem wMemamafer chipispauruct asedu gorpthet pIoCess

537 IPOrBeoSHIT BB $7SBM. opPdisis &t 5Vetél el pistons
on;)eﬂgrmlar?’la‘tié pf&grgbélr@naﬁa(rﬁmnqﬁ@sde?ﬂﬁa &f theaysyetlpart of the pro-
cess vessel and serving to lift and lower this vessel part. The lower process
vessel part is linked to several rotation-symmetric pistons arranged outside the
axis of rotation and used to lift and lower the lower vessel part. The agents
mainly used in this vessel as described in the said patent are nitrogen and wa-
ter. The disadvantage of this invention is the sophisticated reciprocating piston
system which provides several pistons for one lifting operation and which re-
quires that said pistons are synchronised. In this case, high pressures espe-
cially necessitate an absolutely synchronised motion of all reciprocating pistons,
which require a sophisticated control unit. The pneumatic reciprocating pistons
that are described in the said patent consequently restrict the use of the said

device and process to low pressure levels.



10

15

20

25

30

one pneumatic piston being arranged in the centre of
t he upper part of the pro- cess vessel and serving to
lift and | ower this vessel pﬁf\rt. The | ower process
vessel part is linked to several rotation-symetric
pi stons arranged out Si de the axis of rotation and

rodF Rt Ues AR 7B sclios, deTieel 850 BiockBS oy diing of waters

usiritPs s rerifed] 0, Bnéuﬁhﬂ@-ﬁﬁbm:dwclds@?e sy§em belng incorpo-
di sadvantage of this invention is the sophisticate

rateéiuTmeoél@surﬂ; opithe yesselyeavsnisdcermplished &y geans0f a pneu-

bl bR s B AR, Sl Bl

unitt G¥RuUVEssetover (3 RdkedNBE afsHrisadeclis. At ¢ibsing the process
synchroni sed notion of all reciprocating pistons,

chambes bydhei nr@%n%%me@haa@abﬁv%@ms PBP Qiinere stadic clips are po-
I
SRR el b b8 RRig b, 3 AT A Titiol me-
chaaloally dwer the adge pf ttteesssserb cobwey ax:)debase gndeansluse (tjrﬁe tightness
0014] Patent US 6, 067, escri bes a device an
%X%é%e'FHF'”SFD?HébQﬂS%\M’%@Pghedﬁ el plassis fisesal o2,
a pneumati c- nechani cal cl osure system bei ng i ncorpo-

[ooﬁs]@ddussaeaﬁﬂagétwmh@fabbbe m&ﬁiﬁiedqﬁV@ﬁtldrﬁa@:mbhz he&Vable

y neans of pneu- mati c i ston and | ever nechani .
paxis, srhigle mpayt bearqgaedqd asstriticahin tarmst ot pmisdomnand witieh se-

ve@ii’ﬁktgtﬂ%{g]rwp%r éforgé%g?]%{ggrs%@eg HdPRumbes & process cycles

pepngtitret tieras haiuitieH, tﬁé&’haﬁ}' opeeatinsRIqRIirRHa4lE6 rfdoeBSitate a
are po- sitioned symTetrlca ly on the edge of the said

SO@B{ﬁé'PateQa‘?Q!‘t@ UpY. are pushed me- chanically over the
edge of the vessel cover and base and ensure the

[oéinéliernaﬁﬁn & thid veRiss!is (iar%gdlg]% i{RRaF S ﬁau%‘(Y”Sﬁ‘d g{estect.ve

pressure ri ses. di sa van
systeensbod/or sespacifiophrtitiors of thma\amlabtdwaamndr‘ovﬂw gtilisation of

selafal & stiferann Piipeds arePSnarating Tiufds by prvidiliwdeduete techno-
logjie&l Qﬁd’cpﬁbbé@s éﬁél‘i’tbﬁsscﬂﬂﬁ’ér%r of %Befengfro@élﬁfgegﬁstéﬂ &rftS More-

per unit of tine. In addition, the tions
ovesgtheraion anwnpeequrmseofacompml@m ‘tlmttaailst;omer gquirements

ol B TBAFL OB Rk | B 48 ol

mmpﬁgmf(bfqn@@ametpa@[g of the avail abl e space and/or the
utilisation of several or different process and

[00407(?r teI |r}1 e%ltlgtl‘l %SrO\k/)l\éeg rfc(J)rV IadslorI] |oa}1d$h%%ago$ngll%%hwft)ﬁ the main claim
and that is related to a high-pressure device for operating closures of vessels
suited for clean-room applications, said device mainly consisting of a base part
and a closure with a sealing member arranged between said parts, the related
process being implemented with at least one process fluid and by means of a
rotation-symmetric reciprocating piston system, said system comprising at least
one rotation-symmetric hydraulic piston with one guide cylinder each, the hy-
draulic piston being linked to the guide cylinder at the piston end that has at
least one radial and circumferential reinforcement on its external surface so that

the inner space between the guide cylinder and the hydraulic piston is sepa-
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| ogi cal and process-oriented solutions on the

reci procating piston unit. NMore- over, the aim
enconpasses fornms of constrittion that satisfy the
requirenents 20 for a safe clean-room operation and
that permit small notions and an absolute m ni num of

nmov.apl e arts 0017] .The i tion provides
a0, 1018 8+ /BRRkENe Uowset SUInger RhATBeR A Qoo MandaE hamber

so tﬁaf &l RBSHohe b%ré‘iéJBroQ/fcféiﬁlHrtﬁecb‘iN é@}qlfrﬁfer‘?&eéééh BPthe cham-

cl osures of vessels suited for’c room
beshddid drares beingacanmenied do radileast e yabvei thgt controlsasither di-

rofiBf be. i &g e aIBRLYS An B8 s BheEE 3reFh g SRGST cham-
bekgBt iad cylindlerathhRr¥risedsn RRACRATIUd farciriviy the hydraulic
nmeans o a rotati on- syrmetrlc reC|procat|ng I ston

pigioRtisriflentigal wiih thenreainpeorspenentt of thesproagss fluid used in the

4 8853 I s B8Pt BGF i pr o

thé Bosgre oe bemg pdRidet with@ iigidtoonnestibri kabaidasioire3st the ves-
| east one ra and circunferential reinforcenent on

sef 884 hatdhaunalor PARGE 1515 QPRI AR mavegralepa e Buiswiaatation,
théd 0@5%1 H%‘?rgf&trhﬁgéﬂ otHedhpolid sftd bthe! lrﬁ?%’? fhde 5?@‘%oﬁ\édrau-

I at ast one wer cyl1 nder mber  an
licypigten, apd itnatethedbweb éace efothemydramlld plsmn nriargmrtban she con-

ovjded iin th i de cylinder for each the c
tadhstifaCe hetves D Hast pat LB cloaLsS e @b VeRsslym) ve
that controls either di- rectly or via tubing, the

[ooird] 'IN%"dﬂltFo?l @Iﬂ ‘I’eésﬁ' i oipar diflifg Surfades wldhn@k@r Io@Bﬂs@l‘ én the

bers of de cylinder, characterised in th
infarwa| s@e ert euqy@ndﬁream@natbeuresp@tweomsm stu’aqaswld where

e athdeh g RERU R collEirt? 8663 aothmpRRSiachg sach

otimersamd) nedvie paralien s ithe! taixisdoP pdtatiet, hddra GORSSUEHAT ratio, said
bei ng. provided with a rigi d connection to said closure

figgre Pﬁ@g\/@g rafg|of he portian eheealsy by refatian tr thenpartion of valleys
in %@§Hﬁ§%@lsﬁﬁctﬁ?é( eéncﬂépggidtﬂlﬁlr%é%g&{e fs(ﬂéjﬂbﬂ?d t?@)ré\;b‘?\t gall-

ern rr’an e si
ingippthe dliairey sxﬂrfadns hydrau- lic piston, and that the
| oner face of the hydraulic piston is larger than the

1oL s Erebatineidd 1% Lelhrity pudafaBbe.uiRs: b thg device de-

schﬁé@in ﬂféﬁn@ént‘i&ﬁsﬁ#dt%é‘tﬁcfééf tBQHI%SngUpQ)‘F n?dténél@c ated on
i nner wal de of the cylinder and on the

respectlve p|ston surfaces and where 15 the cyli nder
[0020d Nutaergust Bipcessentaal avnbsedthito RrevMidachighssurparkratios are

debBAb&W irf85tAi in the technical literature. Typical processes suitable for this
purpose are, for instance, honing, lapping or tumbling. The hardening of the
surfaces pre-treated by such a method can be performed by plasma nitriding,
kolsterising or hard chroming. These processes are state of the art and offered
by various specialist companies.

[0021] With a view to optimising the control an embodiment of the device de-
scribed in this invention provides for at least one restrictor step and/or at least
one additional valve in the delivery and discharge lines and/or outlet lines. This
configuration ensures that the contact pressure of the hydraulic piston at the
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ot her and nove parallel to the axis of rotation, has a
60% support ratio, said figure being the ratio of the
portion of peaks in relation’to the portion of valleys
in the surface structure, and/or said sliding surface

is hardened to prevent gall- ing of the sliding

o958 08 LObe o TS S5 HE0GR i
varidusNdading 'aﬁd%&gré@é]rfélﬁd 8¢tIsLnbihall flhﬁi‘é@ed’f: the vaive.

materials. Numer ous” processe at ar use
rovi de hi ﬁh support ratios are described in detail

[0p22]t Hee fundiiencal the disciesadedevippiis uchr thed dbesswitching of the

i g SR S bR 0 o v
hyairaulior pistorday tise obssel v treddsivenp ings ahatAe bows with the aid

nitriding, kolsterising or hard chrom ng.
Of%é(gg'a CB8cesses are state of the art and offered by

various speC| alist conpanies. [0021] Wth a viewto

© U e b DL Ao 1RO 5By b I g oo

r iem f’Vessr:rI chisegl” aodhairthetvelsselsctloﬁs @ne additional
valve in the delivery and discharge | i nes and/ or
lines. This. .config tion ensures that the

tle
+ cHi Yelve if Suitghed 3t theeneyel SRR PflyoRagt iy Such  way
Uﬂﬁ?rthé R M 1R SoCEAMRIcH Eﬁ g%?%fﬁﬁem' fhe Bﬁc@%g%ﬁﬁﬁwber is

chanber during the various and de ressuri

colepressutsenhland i niti ated by the valve [0022] The

function of the disclosed device is such that the
ates the ressurl atj on

» otirtid VefleCewieting kBstes et . GraraSuRasT ShamBSY In’fe guide

hgglindler ispisslinSed Mithtriisd vn%smelderwrgt e A8d 'tw&b&srd $6'8Bat the
and the bores with the aid hence

hbydraylie @'ﬁﬁ?%f@ihrﬁaﬂﬁ@gt&ﬁaémgfFPQﬁWth'é/QﬁS@I opemf' Vessel
open"” to the posi- tion "Vessel closed" so that the

032558 5483 58 ARl SRS g s

actdvised ini tthat the beqdessgcfhamﬂ)em@m thd&&miﬁr cy?mdterh ehhhmler are fed
ressurised, an urther val ve

B TE55 ) Bk A4 o el oo Rmet e o e

Ia)?éftﬁsg qhgﬁthecﬁéhtﬁgﬁmég%g% fie Y hﬁ%ﬂ\qﬂ’hg& bbtébn' basd Bart and

delivery 1 ne and ore so t _
closure of the vessel always exceeds the pressure in the vessel.

[0024] Analogously to the afore-mentioned process optimisation, there is a fea-
ture which constitutes an enhancement of the process, i.e. a simultaneous de-
pressurisation of the vessel and the lower cylinder chamber restricts or delays
the fluid discharge stream from the lower cylinder chamber so that the contact
pressure in the sealing area between the base part and the closure of the ves-
sel always exceeds the pressure in the process chamber.

[0025] Direct coupling of the pressures in the process and cylinder chambers
and the mode of controlling the fluid streams in the individual piston motions
substantially facilitate the control and regulating configuration compared to
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hydraulic piston returns to its starting position
"Vessel open”. 15 [0023] As stated above, an

advant ageous embodi ment of the process is char-
acterised in that the process chanber and the | ower
cylinder chanber are fed sinultaneously with fluid,

t he feed streamto the vessel being restrlcted or de-

systgresi thal are kpopRasgataet therastand s alaarerseits high rumbers of
p,&%ﬁ oDt GeRPh gh?ﬂgssd}e sure of the vessel always
pres e

exce e s the in the vessel. 20 [0024]
Anal ogously to t he af ore-nenti oned process
[om|Anpmesemomigura¢idmthat bears panticulahiadwantagssiis thaisa super-

il BIRS IS o8meEd WBSER “tor sEimsles i oty Aigxide(cOa),
corhrebesd éﬁshi‘tﬂdgbﬁ &rarﬁﬁie@b@as b8 rhixiird tﬂé%‘ﬂaAgt?N percentage

stream fromthe | ower cyl inder chanber so tha
of etaanirg supstapeeimay be added &athenlluidr ea bet ween the base
part and the closure of the ves- 25 sel always exceeds

03] RSG5l EBEPFORION e HOBBEL cPof BBk for o i
thahiarabieighly \aotatile meedionefrom the romp bbnsllttlfeel by eibdinol, methanol,
streans, in the individ i ston .notion

'S%ee@%'tm F9Mpara ie 84 %tamges ebmlx@resﬂmreefgeraﬁ.qp@on a gas
m&?i b&‘l’élﬁf Bf @Wﬁgﬁﬁﬁ Aiff dﬁtf%b@ {% ‘?‘n& &Qtﬁé‘r}eof A

te of t art “an I's a opermts ers o
Iowlmtrmntage @Iﬁ ekaning/ sulystancghmarydssadaed td ’(D\@Zﬁ]ldA
process confi gurati on that bears parti cuI ar advant ages
ica ui, d

[ob@ﬁ]t aet p%rcseg 4%3"%9%%'%%% ﬁlg |t'|&r§ on gre weII suited to

re?@lﬁﬂy Qﬁé\ﬂde Qinf opéﬂahh@@ﬁé‘ssi’fre  >HBOHar W $he® UPBemdéb%fﬁthe hy-
hereof. A | ow percent age cl eani ng substance ma

draulicupigtan apdionn fhmp@cep@@bambﬂrmdttn@peamwﬁa@eme and the

P TR os e PR om t he gr oup const i Lut ed

by ethanol, nethanol, isopropanol and conparable

[0&9@93& furtress advantagej?mcgg hmtanéd bvrutmsmgrthem\megm d process
nmal n Istin 0 oxy nltl‘O en,
thahis affch 1,0 apRUsaton; prody wnpef @é?ﬁ%ﬁjeaBP"Qq aaﬂhﬂgseml-

coﬁutaéfoamsw Qﬁoé@?ﬂ?ﬂ‘mé@afe'ﬂ%gédﬁu@n [0028] The

process and t evi ce descri nthis invention are
wel | suited to regularly provide an operating

loms@m@rdleldmebamalrcaélpntthet aspepen e the tlevice ctgscnbed in the
inddritidh 'tére{) ﬁi&é&%ﬂ%@ aﬁh&é&w@lgeop oPS&TctioR"pARe5s88dn e optics,

Oper a
pharmaceuticals and/or medical products industries. In particular, the medi-

cal/medicinal products industries make use of many autoclave-based proc-
esses, packaging and pressing operations that can be simplified and enhanced
with the aid of the device described in this invention.

[0031] With regard to known reciprocating piston systems, the device thus dis-
closed is suited for an advantageous application in any industrial branch that is
subject to stringent requirements for cleanliness of the process and, simultane-
ously, it satisfies high throughput rates and high pressures. The device is of a
very compact and robust type in view of the design described and the mini-
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15 process at pressures exceeding 160 bar. [0029] A

further advantage can be Obtél ned by utilising the

device for a process that related to an

application, production or process applied in the

sem - conductor industries and/or in the wafer

product i on 0030] Further fields of apl|ct|onthat
migpd Wem to bRoetbyned sl thed 2@ AR8 Sigean Erongiic ac
vaﬁfé@dé@@%s\ﬁﬁhe BOREHCRIPHBthBMarPr oduct i on processes in

the opti cs, phar maceutical s and/or medical products

i ndustries articular, the nedi- cal/nedicinal
IOQ?r?dcﬁﬁ*ﬂ@sﬂnMﬁﬁP‘e@ sertionabwewrofthadexiseoc| ave- based

can i E TR BRI Pt REBRERAO RBARBEUAL: O"5¢ ' The
dewFagz Zld?»mlpmatmg plstors systeanini startingpdsitohlivédsehopened”
own reci procating piston systenms, the

reg kn )
deV| ?ﬁ igfosating pisten system ?M&SWJ@ legseditivant ageous
appl i cat| on in any industrial branch that is subject

[06 Aslth"e' H8G8s drﬁﬂngfcfc%%r&ré |ﬁ$tf£é§%ﬁat@e§§si§f%ttgﬁ typical con-

cess and t ane- ous STl es
fuguratmmg it 1 showmgaadehlpgdcqungsnsmoe&sysfém atel/ theeralatedfcontrol

orfh gt RENar Ve ER ebiiGa el sBMnecist R arrbutl o).

so that there are al so significant econom c ad-

hmogiez ahdcs Fiy. v3 %hbhﬁ‘a qyp|eanboﬁﬁ@tmpin tthe f@frnﬁ of valve (20),

ures 1 to 3 show a sectional view of
and pregtnctpr (RékiNereoxer, rt@e;p||Iystgatestylgtlmmle,mentatlon of the

prB%abfrs[ QisciiBby %d':fh% @?esggg‘)ﬁ&ﬁjgf ﬂg@ﬁbo‘éepdeﬁsg%eayﬁ 468 ikbntion.

Ing PoOSi

Theecontralaytienis ¢orfigured yrssach @' viannef thdtmda 120)0watkhing en-
The devi ce and process are illustrated on the ba si s of
sufes hat {he sRRce BRdenegih lowesdacer(Yl) of fyﬂmlwgmaton (1) and ves-
[ 0
sel gq;ta}%%)@sém%dw \ﬁgﬁﬁmgy@?gg?myé@gﬁe% da"ﬁddf qﬁeaiers Valve (26)
performangthersiet-off ofadaizery line @230 80)that o [0034] Fig. 2
and Fig. 3 show a typical control unit in the form of

o VRuYEulS Blstond D) 1iowbs HardierTatin Resitioko Vessebopen’ (Fig. 2

dioSsd M"\Példebl&eunt atg&vhaﬁfhéms@wbgs?%rl bed

in the invention e control cycle is configured
such a manner that valve g swi tching en- sures that
. twvg;ﬁ%@elsm@hﬁdeatrthe@mofﬂ esycleln ssichra manmer ¢hat the fluid

p|'ns15\%r gwnaaer?%h\é?rﬁ)er 12) and in process chamber (7) is depressurised,
and

e further valve switching ensures that upper cylinder chamber (13) in the guide
cylinder is pressurised with fluid via delivery line (24) and bore (6) so that
hydraulic piston (1) returns to its starting position "Vessel open".

[0035] The example outlined below serves to illustrate the device and process in
accordance with the invention.

[0036] Fig. 2 reflects that the device is a closure of a vessel which mainly con-
sists of a static base part and a mobile closure. A sealing member is arranged
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ts sel (8) are pressurised with fluid via the delivery
lines and the bores, valve %6) perform ng the
shut-of f of delivery line (23) so that hydraulic
piston (1) noves fromthe starting position "Vessel
open" (Fig. 2) to position "Valve closed (Fig. 3) so

oebgbn R AB GBS e BRast it locklod HAFEER AP two
cofiponentisRlisety/ td oaley otbhproveiséd dithadtdehst o pRSSess fluid. The
chanber (7) is depressurised, and further valve

claghire ishpRgrated byeveansof @satigysymmatrie regipcating pistan sys-

o B B oS el et B i e
cylmddrdd).(1) returns to its starting position "Vessel

open". 25 [0035] The exanple outlined bel ow serves to
t he devi ce and ocess. | accor dance

o Y5 8t : jance with
[Oéyiﬁ}?\rlg qnyendr lesated B @.UP_ PﬂﬂdEERQ) iharovided d’lé'm @cradial,
circiimferehRaketfBicefnetdI8Fbn e BRtefAIBultab8ko iaP i fhePspace

nd ‘a’ nobi eal'1 ng

static base part a e cl osure. S
betwedr the guite ayliter 1and bydraaitic pistdnce mpaotitoned inthewo cham-
racess chanber | ocated between the t onmpanent s i
oefi o Hldk e fide Gnecberifateath phiae T8RechBRgs: these
botéd!b8ingTdthneBtétf W thd Fal0BsiRbBRVAYY IIRB3NFe84 life (21) js used to
rotati on-symetric reciprocating piston sys- tem which

supblyghpgurecess apd dydeaulici fuid sprthet thecsame fluid iscuped farrdriving

ond Bt e ] S5 ! RSO B YCE0888 o o

fluflchahith is requiredffer atgratessiakingy siaoe it chahben(z)he
external surface so that the inner space between the

ui cylinder and hydraulic piston is partitioned
0% SPelipraralaretal ibe ikagls aBlay fonraseRdbecHeseref vesse
(6] 8hc RFIONBY yepfochf Gt et of B o 1B ARl 1 et hyarau-
lic (Mstpni(3) isskagenthasuiinel gonthet gurbaces betwakrhthdr base part and the
flui dﬁﬁo that the sane fluid is used for driving the

cloaug?g and for processing in chanber (7). An additive
can be added to the fluid, which is required for the

[00899 qRieSdd\idd HEsdHbRabdveciBaNiRratéd In FIg0@3Ed FiRe subReEncom-
face of the hydraulic piston represents the closure of

pagses ¥plve)(B0) 85 weltias sesirolon (22 airaagey indisehargreling(22) and
vaRlb (28} Ada08H in-R8RTink388).(11) of hydrau

o At the start of reciprocating piston cycle, valve (26) is closed.

e The respective setting of valve (20) initiates pressurisation of lower cylinder
chamber (12) with fluid via delivery line (25) and bore (5), thereby permitting
a simultaneous escape of fluid from upper cylinder chamber (13) via bore (6)
and delivery line (24). During the initial phase lines (23 and 24) are closed
by means of valves (20 and 26).

o When a defined pressure is reached in delivery line (23) or at upper face
(10) upon a set period of time, valve (26) opens and process chamber (7) is
filled with fluid via bore (9) and line (29). The laden process fluid is dis-
charged via bore (30) and line (31).
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lic piston (1) is larger than the contact surface
bet ween t he base part and tqi cl osure part. [0039]
The devi ce described above i's illustrated in Fig. 2
and Fig. 3 and encom passes valve (20) as well as
restrictor (27) arranged in discharge line (22) and

Ao S e e oy O, R o
Tvé e2pewill Mé’pl%%&ur‘l it Pthce‘é§I dh%rﬁt?é}h(g?r[)&st fh%l%ﬁd I8 discharged

pressurisation o ['1 nder
fVlautmreu(a)@l@ddebvgrylhhaé%)%) and bore (5), thereby

BRSO 835067 Rl b e B o
| Vd19e (26) endeibd Behttiiufd IsrfbH'v?é d@i’\%‘i? I|hé 'QQ% arich bBFkPI eg% upper

are closed by neans of valves
delindet chamben (£3) and tahﬂimuitaﬂemlalwté'\eydeapmesmsgtloorof lower

(ouPBEEeRERy (1D eutE B BElinBIE5 endbols [ Thi ks the

f hydrdulic distenergh@n ks p@@tlérigklesgéleob@ﬁeéopﬂm%é process
fluid is dis- 30 charged via bore (30) and line (31).

1gharpbet ¢an badoaged peunpadeds cycle in process chanber

* oPhen SIeRRR, kg 08458, Bnieh Shiis a6 dicon iR P9, e Frecha:

bmsm feNrnsd the istartingy ﬁbisiltiﬁn (02 8e whbly ¢yte.t hi s

depressurisation or shortly after this period, the

positioning of 5 valve (20) ensures that fluid is fed
[O(YALOZ ﬁ%fa{&%ﬁbb\/g Etﬁegﬁéwéé‘ uREH Sof @reahorolb?rﬁ’% pli€XtidrifiLs the

S| mul taneous
addaptagesthat a aimaoktardousopressurisdtiondy rprod:es&ﬂrarﬁﬂé’r) (7) @xeldower

cyfpdbiianaribss A8y WAL FaKes iads’ 'aé@ M@ﬁgg i estugtigm-of or a
inhide EBB d?lre%?ﬁ?é veSSETBFiad &t 11 contact pressure
el Dated ) Rontast 8

oade pon sw tching va v whi ¢
in theneealing fwe)betwaen (e pase parnaadch alosures partenf dhe vessel always
the startin ion t he whol e cycle. [0040] As

exg?%q% aBQ?\?gu ec'ﬂlethaé'\?ﬁ%l suited for clean-room

applications has the advantage that a sinultaneous

[00¥1§ S Yurtsért efibodfimphb epatogoliaMeethd Afo@hentivBéd Idptimisation
cylinder chanmber (12) with fluid takes place and

alsg gongtitdtessan advastadecialalgdde the simultaneous depressurisation of
vessel (8) and lower cylinder chamber (12), which permits a restriction of or

delay in the fluid discharge from lower cylinder chamber (12) so that the contact
pressure in the sealing face between the base part and the closure part of ves-
sel (8) always exceeds the pressure in process chamber (7).
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delay in the feed streamto vessel (8) via line (23)
so that the contact pressure_in the sealing face

bet ween the base part and clBsure part of the vessel

al ways exceeds the pressure in the vessel. [0041] A
further enbodi nent anal ogous to the afore-nentioned
Ko)Pttif[Sé(\? tion 20 also constitutes an advantage rel ated
Yo' Sl t aneous depressuri sati on of vessel (8) and

1 | owgycylilidsigforchamber (12), which permits a
restriction of or delay in the fluid discharge from
2 | ondtanaof hydegulichagtorr (12) so that the contact

pre e dhn the seal.ing,.face between the base part and
3the%¥%%qﬁd;3?)cgﬂn fp'§/t88-b° Im(8) al ways exceeds the
4 pr euge cylinggrocess chanber (7). 12 Key to flowsheet 1
Hydraul i c pi ston 2 Ram of hydraulic piston 3 Extended
5 secBA¥R of pi ston bottom 5 4 Guide cylinder 5 Bore 6
g BOr gofgProcess chanber of pressure vessel 8 Pressure

vessel 10 9 Bore 10 Upper face of hydraulic piston 11

7 Lowdroteseclidmbgdofpressungi wisgel 12 Lower cylinder
chagg)er 13 Up e{ cyl i nder chanber 15 14 Sliding

8 sur F4B8SWS V§SSRi ng” surface 16 Sliding surface 17

g Sealggpg menber 18 Seal ing nember 20 19 Seal i ng nember

10  Upper face of hydraulic piston
11 Lower face of hydraulic piston
12 Lower cylinder chamber

13 Upper cylinder chamber

14  Sliding surface

15  Sliding surface

16  Sliding surface

17  Sealing member

18  Sealing member

19  Sealing member

20  Control unit/ valve

21 Feed line

22  Discharge line

23  Delivery line

24  Delivery line to / from upper cylinder chamber
25  Delivery line to / from lower cylinder chamber
26  Valve / restrictor

27  Valve / restrictor

28  Delivery line

29  Pressure vessel

30 Bore

31 Pressure vessel
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20 Control unit / valve 21 Feed Iine 22 Discharge
line 23 Delivery line 25 24 Delivery line to / from
upper cylinder chanber 25 Bélivery line to / from

| ower cylinder chanber 26 Valve / restrictor 27 Valve
/| restrictor 28 Delivery line 30 29 Pressure vessel
30 Bore 31 Pressure vessel 13 Cains 1. H gh-pressure
device for operating closures of vessel (8) and suited

Clafths ¢! ean-room applications, which consists of a base

part and a closure part 5 with a sealing nenber
arranged between said parts, and for inplenenting the

-pHigheReesalite devidee fart operatipg oddesures| o sessel (8) awdhrssited for

élegn r%ﬁ\eﬁ,ﬁ@%ﬁiﬁﬁgew&%} cSﬁggr oGP t' bhs bg’ %h Sélgsure part

r gitata eéanbér Qbrdhgé’di betwésr Qald( parta 4y %ﬁln%éﬁn@ntmg
e

c i nder ach draulic piston (1) being |linked
GQQTQF@S§yWItho%tr fe@&{ one preseps Jluith ansliby haeanaf1a ratation-

oSS et Pigiah SYSHsR) e Blatef REPERITELS: fod one

bestatkens sgraneatric \Hydrealeic ;(néibna(myimfmotswgu@e Jﬂ”hdér (4)1éach hy-
i nt o one

(é@uigﬁsattaﬁ %};E@mgﬁ?ww A @w%@ﬂ'@épr (4;1)3%t thA d)l%pme@sisthat has
°E§ e?og 62%%80&? aﬁb dl Hﬁf@?(ﬁ]rﬁlrﬁrﬁrélﬁ‘fotﬁneﬁy ai%rﬂfé 'e&%%al sur-

btacessq thalﬂ'lamheG)splaee rb@tweermgutdedcylmdet Jearsd hxmimauhc piston
t.r ol

SE0)'S Sepfhtbe 0] 2t kst One e ovingSt SoarmbBf i) Andan upper
ae;dwdl@e dﬂiambeqh@wearfd afneast idnéehofe) 'dsg)( #SZp%\ﬁ'dé&Xn the

gui de cylinder L characteri se
gmde cyllnder (4) for each of cylinder chambers (12 and 13), said bores (5

and 6) being connected to at least one control unit (20) either direct or via
lines (24 and 25), said settable unit controlling the delivery to and the dis-
charge from cylinder chambers (12 and 13) of guide cylinder (4),
characterised in that

- the fluid for driving hydraulic piston (1) is identical with the main component
of the process fluid used in pressure vessel (8) and the process fluid is ei-
ther a supercritical gas or a highly volatile fluid,

- the upper face of the hydraulic piston either constituting part of the closure
or being provided with a rigid connection to said closure of the vessel and
that the major part of this closure also moves along the axis of rotation re-
ferred to the hydraulic piston, the vessel being arranged on the opposite side
of the upper face of the hydraulic piston and that the lower face of the hy-
draulic piston is larger than the contact surface between the base part and
the closure part of the vessel and

- at least one of sliding surfaces (14, 15 and 16), which are located on the
inner wall side of the cylinder and on the respective piston surfaces and
where the cylinder and the piston surfaces come into contact as members
facing each other and moving parallel to the axis of rotation, has a 60% sup-
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- the fluid for driving hydraulic piston (1) is
identical with the main conE nent 20 of the process
fluid used in pressure vess (8) and the process
fluid is ei- ther a supercritical gas or a highly
vol atile fluid, - the upper face of the hydraulic

j el thet. d ' : of L. | osure [

ERgit I8P GGG Bhing thp il B InsChotid of R2edn «Pap to the
oportiba of eafieys mthe suMateldheictrbOr part of this closure

al so noves along the axis of rotation re 25 ferred to

the hydraulic piston, the vessel being arranged on the
oﬁﬁ&@ﬁtﬁ@cer%@g 1QFl8Med, upper face of the hydraulic

p' n . - r | i .
PRS00 AN S B RS (134 4 19, i
barecdopated amthe inher wihb sidecofthetcytifiderrand/es sied respectivapiston

I t f slidij f 14, 15 d 16), whjch
-f i TacsRagnd where thS LyBiieirand wia Pistonsigaogs boet infpigentact
agsl nismMbBR FRERFEAEN VtMBrSARY nfdld paRfiePittheafis oft fdtation, is

cylinder and the piston surfaces cone into contact as
negyhjected to acharglesmgprocees. and noving parallel to the
axis of rotation, has a 60% sup 14 port ratio, said

-+ OBYER s pling 15 op i elbre S pk A & A 2T ace

sthacictérdsed .inhat et 188510618 1Y the livedi dBnhected to the bores is
characterjsed in that at |east one of sliding surfaces

(RPV idesl withy alreft,ricm dirpctly upstreprcert dayvrsiraara of Hireyalve.
wal | side of the cylinder and on the respective piston

d o i ston

st 1% 8

surfaces conme into contact as-nenbers fating each
ochanacterised i tivalr al el to the axis of rotation, is
subjected to a hardening process. 3. Device according

t f £ di ng. ¢l ai 1 2. 10

cha i€ sitohd§ R REMETBedTheln@ssfitedtion e space under
conmeeatiethd Rwdrdabeiofhe hydiiufiy ipisen Wndhthe vedskl Vgl deliv-
directly upstream or downsStream of the valve. 4.

Dev ety lineg andithe botesowith #he alglofjluédiedi ng clains 1 to
3, characterised in that ~ the switching of the valve

ot PRErUIE PS8R HuS PR i, bR ERRE AT (v esvg! open”

vesdethespasitibe "desseal closed" so that the vessel closes,

* the valve is switched at the end of the process in the vessel in such a
manner that the fluid in the space underneath the lower piston end and in
the process chamber is depressurised,

» further valve switching ensures that the upper cylinder chamber in the
guide cylinder is pressurised with fluid via the delivery line and the bore
so that the hydraulic piston returns to its starting position "Vessel open".

5. Device according to claim 4,

characterised in that the setting and control unit comprises at least one
valve.
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ery lines and the bores with the aid of fluid, ~ the
hydraulic piston thus noves fromthe starting position
"Vessel open" to the positﬂén "Vessel closed" so that
the vessel closes, » the valve is swtched at the end
of the process in the vessel in such a 20 manner that
ace underneath the | ower piston end

6tﬁe fluid iél t he @

-an@ ik ARk 'B96%_8 mf,'ﬁ'a r is depressurised, "
f haRfiterisbd nStdtCRBNSLIERG RIS codmd| lﬁrﬁ]?céﬁ’fg‘%es at_least one
cylinder chanber in the guide cylinder is pressurised

weltaticfar giynamiefluidgegictarery 1ine and the bore so that
the hydraulic piston returns to its starting position

" I " . ' ' claim 4,

7. HEVRE acPBRlng 16 o of i bRESPEREING a8 6 ol "uni
coharacteriset! ihahat thnfeedvétresm td hé veS¥vliarrl teceyliidescham-
to claims .4 or 5, characterised in that the setting

aher isorastrigted and/eroreiayed svhan theawesseh@ndsihg eydinger chamber
d ] (A § i vi ce according to one
o?f?ﬁgggpIlel%%%vﬁg%@ﬁdalgﬁrr@"fntégu /"5 characterised in

that the feed streamto the vessel and the cylinder

8. c Rexicetmacording és bneoff ¢hie pratedinglelamysd ox¥en t he vessel

an h | i,nd hanber are pressurjsed w.th fl ui
<PhiafatTafised Ty thaf < BInflancai8 sharecs isabie Shine vessel and the
PloRR? GyNBdér éhdmbér Riked pl&dt2tRS Al digEharget dtadard from the cyl-
si nul t aneous depressurisation of the vessel and the
1mdebwbamgﬂrimu&meaiawuaerlowakéacqmwee hydeauicupiston being re-

PERLETAO! HERBer " ace of the hydraulic pi ston
being re- stricted and/or del ayed. 9. Device according

9.t Device autcotdirg bs ene dif tye preietitnglclaim$1 otlgar act eri sed
in that the supﬁrcriti cal fluid is, for exanple, o
cshawcterised da that thespperceitiag) fuid dsy far example, sipshon dioxide

1 500, S eRpest it i ot R opor AR BRFREF 0

inthat the highly volatile fluid is taken fromthe
10gPevise @saording to one of the preceding claims 1 or 8,

characterised in that the highly volatile fluid is taken from the group con-
stituted by ethanol, methanol, isopropanol and comparable substances or
mixtures thereof, or as option a gas mainly consisting of CO,, oxygen, nitro-
gen, a noble gas or mixtures thereof.

11. Device according to one of the preceding claims 1 to 10,
characterised in that an operating pressure of >160 bar is regularly
reached at the upper face of the hydraulic piston.

12. Device according to one of the preceding claims 1 to 11,
characterised in that the regular pressure in the vessel is >160 bar.

13.Implementation of the process or device according to one of the preceding
claims 1to 12,
characterised in that the device or a process is used in conjunction with



10

stituted by ethanol, nethanol, isopropanol and
conpar abl e substances or mXxtures thereof, or as
option a gas mainly consistﬂﬁg of CO2, oxygen, nitro-
20 gen, a noble gas or mixtures thereof. 11. Device

according to one of the preceding clains 1 to 10,

characterised in that an operatin ressure of >160 .
ot AP aRRa Ao iciRh.Aoa Bocar Hhpfed W dbe SmieRnductor in-
hydstadk iapdrorsh Me whifer ploYusforaccording to one of the
preceding clains 1 to 11, 25 characterised in that the
regul ar pressure in the vessel is >160 bar. 13. '
14. lipplemeantaliornAf #ie pracess (i «dryics agerding teceoe @f the tseceding
Oﬁﬁ-rﬂ% 1ttBe130r eceding clainms 1 to 12, characterised in
t hal 't he “deévi ce or a process is used in conjunction
wcharddietised dnthat #ie devicerorqrotesmisarsed! ipr esrganction with the
agslled in the sem -conductor |n- dustries and/or in
t ABPHGATIER, BraskGEeN Oh & Pracessiip) tepwptias ingisiies. he
process or device according to one of the preceding
15 Inapletehtatonl 8f the pReS R deiich h@(ﬁ&ﬁﬁ'@ H“Sn?%‘f'tﬁ@ Pléceding
process is used in conjunction wth t applicatrion
pelatlogditoridor a process in the optics industries. 15.

| Al f o th , devi di ng. t
oFBeFHETEHER{ 18 Bat B oBVEE E Prbessils deRLREE Ll ndion with the
t BplidaienderoBacidn REr0&E ProtsssU @ dteN pHandBsLTicHls Vbl nedi-
the 10 application, production or a process in the

peRifmedisinal praducts ingugiriescal / medi ci nal product s
i ndustri es.



