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1 High-pressure device for operating closures of

vessels for clean-room applications [0001] The

invention relates to a very conpact device and a

process for oper- ating closures of vessels by neans
RigH-pradd e ¢ ' L | i -
IR fof el Blode 81 Yessgis for, glean-room
applicationsy a nmedi um si nul t aneously used as process

fluid in the pressure vessel. The upper face of the

985S i eiah 5354 v BimBeBbulh Al . eeghs oroper

atimgdciobasay of vabsols dﬁﬁl‘ne@@ gnMmotassh-tpmiiétrie idefrocating piston
hydraulic piston and to operate the process is a

regpRanisms; canbinedwith agyide oylindereanthmainly agferpiestioy asmedium

T T T -
the fynidaulis pistbrt Atlezat forpid-part bs tievsidel todieral St is provided

t_i}ﬁ cencs)[ia\% functions with _the aid or on the basis of .
WL 2 SI9iIg i ihhessaid elaguse. The idead medivmussag esdryesthe hydraulic

: t r WRLNE: j ities during
HR8R st e ate SERobpe i @ sbBRFinca UL | O
require 15 nents are specified for the adm ssible

[e0a2d Sl Pmspm;&o?pradmﬁmdemlepadw medse}riﬁeoadwor manufacturing,
anbi ence. . The cl eanjng steps require or . .
P elGinid Ard P1ES Irabstios s fmlboamansing andythe said prod-

URRMEIt 90 RballStie! ShtRd §IEStidMs %Eﬂhé‘%\iﬂh BROA thef é;?f micro
bl e | fluids e

For sone tinme supercritica ave been us

- op maaotstrupturesa Tcasaid Fetguctenesaaise rebet exttamely sdrisiite to minor

-and.cl eanin esults. .These operations necessitate 2 )

pifies dliiog, theceroghiction, Bgee r HenpassveL meike shingent require-

niéils kb SRITY fot PRNadHRANAB L EMisERMUTHtEs W?&Lrﬁbonents used in
equi prent. So far high-pressure equi pnment w th ade-

the sail apdrience al heralganing siepageqaired ifor oahy-sinidtadedesurfaces

oot RaEh BT S S e MLy o

blti. #or S0nes SiteesupbrerféalFINGS Viagd Heartlusdeshe A r_el&*%@ BchR as they
suited for clean-roomapplica 25 tions and which only

ephanrr the welling efiecisiantsclepsingaiessltsathere bpetations| racessitate

h
PlSs MrRa el ivEh GAnB SR 80k 6 Rota iy 309 dpriand whien con

sedquentlyr l@aﬂiirargj)eciai equipment, So far high-pressure equipment with ade-

- quate 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- al technica
literature. The hydraulic nedi'a are fluids and gases,
wat er being 30 preferably used for pressures up to
approx. 160 bar and hydraulic oils for pres- sures in

KRS Lner ir ar

oper at '.cﬁ(g" ﬁ%&%frgwhggdhggﬁ ﬁf‘g%}ﬂ}/ p]r%%qr?s d{’}gm ﬁ’s'"ter alia, en-
sk fubaicatipo <if tthe eslidingpsuifacs, Mw@mpr@bgbllmlr 'atd ®gh duty tem-

Iubrlc i on of the slldlng surfaces,
@gF?SP@s%?tﬁp y and high duty tem perature potentl al .
[0004] Detrinental effects which cannot be conpletely
60a] Detrétle t
fdooa] Datrad ﬁfa@'@f@cﬁé W’Pﬁct’?géﬁﬁ@r By %b@‘@?feﬂf eﬁﬁmgég ffdm piston-

alia, material erosion an aull
mecsysd@nsa:ngiqﬂeesstwallanMedaleelcnm anglulydrasilic fluid leakage.

I uef act i on for exanple
B R, BIGRR S Bkl rosied stfh scaliiian avaperatian and -
uetaetion afod, examnial icelt & a iiMitdd ©rxeshtt Bfers o {Hég - parent material

Material erosion in re- ci procatlng

ers
Gs‘rﬁrl?gnqi,smdaqrgﬁlélﬁi’,olﬂ @M;@ntmals’,qahng membgos| Ma;emﬂ drigsion in re-

PhideSfo Hetod ridaE s AHbubHefBhle ) Ptine sy o ine siding sur-
iaadswndcthetraabhlni@i?dlér%n@éstdF@hé%é g&;g. e ttﬂeaé?e%hng material

of rrperat ure. [0005] Any
"Wgﬁ'ﬁfai dial coptast pressue of @L%a%aitngemeﬁfbaman@ ataceofdemperature.
trained at every reci procatl ng stroke, is a function
[ f Viscpsity .

IRooBt e edkad of B iR M, SBERIn HuABER SRy which are en-
twinedtat evensemlpr@aﬁaglgml@wt; ahientash f, FRGL Ak, quality of sur-

ressure Mg} éﬁ eratin pressures necessitate

a%q‘d'ﬁ?%a ydEogt LH@ iguihe evipgler ioherzpreand also on the

geallfg deBRn A {H [ er, resulting in
corrge- s%;ondl ng re ag%%gu(g%t?%%g This effect can be
m nim sed by nmeans of suitable sealing systens and

[WQﬁ]-H;[QhIanrabugf@reesunesanmataﬁhafd&quetmiubrfeat:onhof the sur-
tact pressure for retainin

R L T )
sﬂegdm@&éak&gﬁqdaﬁf 1722 %l@éﬂé&%aﬁe@é WiRinREE Y means of suitable

n reases as pressure rises, the conse
IRG; SyHeMEnand high-quality, @ereetreattamrﬁg Ehequarging ioé $ncreasnng

tﬂé‘ cBAEL bﬂa%suw?onl tthihidine Rafs, e&%@ SRS by the fact

econom ¢
that the degradat:on 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-
ticulanly in the case of clean-room processes. The clean-room ciasses 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 abrasipn and | eakage fromthe
af ore- nentioned sources are of a very detrinment al
nature in the production zone, par- ticularly in the
case of clean-room processes. The cl ean-room cl asses
Qikbetaing cafEmihation AEhMHLHromoiPhs ' i-
St andar g 209D. Emi ssi pns-v‘gf- a’nh’l;/bl ty-p%qgh%g%rs\éée e{e@ﬂ:oglézénd detri
peftlgeature;fas efdadern immissipne atey otién tdhenficaltluattiveoind can be
e and caonsi derabl e scope of .

tfiofed 3. A P8R L e Pueontini SubsighFesaioh must not be
pravent fecieanfroom feilties. and&H, iAddyd, e Bxﬂé%ﬂf@@havér‘ﬁageous

e incurred. 3 GOl-bearing contam nation resulting

Pr0il msts is of a very serious and detri- nental

nature, as oil-laden imm ssions are often chemcally
i . : . f
BEbL orRiors Sophoa B SR oRlipSTiBRr e lgan-room compo-

peris dhat iane aictdolly eofaguatd, | thei ssctiend @r@ngahﬂi@ﬁéé.’ THE so-called
eous 5 there. [0008] For nore

Hphfetbnbaataratactonmadaie i ogipmentsissliabls ocdaen-room
O Tenon? BRNANEI SRR WWhio flopnd AR Thiodell (R FPRSY eauip-

are pal . ot e
rmeob stiteid tfer heareqorp napplications. t Fie esdid reorifigantioP8hecessitate

ergti ons qnd t.he sio-cal |l ed "White Rooms" acconmpdate )
‘%ﬁ’é*"! tém CltyRe, dran Y REHems And greaiisatiensl-Hreeautions to retain
ARAMAARY BN milHe eRRirdie ﬂpfﬂ e MaiftEhaNEE Bethioh* ©

expensi ve | ock-type transfer systens an

organi sational precautions to retain any inpurity
0829} Ihisgknowndhat eil-hydiaviit eecipticating isienSsetéras’used in clean-

B 5ubA S0 g P A S S it

suchefabititie® bybireiams! & abystophiaie Qﬁné@ﬁﬂg téM’le,L[g}%fsé Hontami-

i's, such facilities by neans of appropfi date exhausting

najion dxaniralyp 44988h tNdvi 5.npagem 8O tOblinGrustaioas ddcurid on the
B L A [:Q0S,: d h :

seaffinjsherl prochlct Wikl A3ERA80 358 S, 580 360 ke neactytign of CD

bidrésp fod exaimpie. o nveBtigaictik Fovelafdd qmnﬂ{eehydlraulig fluid was the

| nvestjgatiqQns reveal ed that the hydraulic™fl ui
SPHiee QL?IT‘EE”B?S% ﬁbﬁrﬁ”ﬂi@@&w Teruirad fermtleanyopay fcilities was re-

stoted Hyoting QYRR Sldevbs 35 tHEid Bonnecting rods, by providing an ex-
haust connection for the press housing and by removing the air from the
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 Kolloguium,
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




10

15

20

25

30

20 stored by fitting sealed sleeves to the die _
connecting rods, by providing an ex- haust connection
for the press housing and by removing the air fromthe
sl eeves. [0010] A further technical article discloses
a pneunatic cylinder without a piston rod [Dr.-Ing.

far [ i.gches
Egclzﬁdir? J?n éﬂ%‘%f e rﬂ{nbrﬁxrgﬁlzgnaggcg% goggérﬁf%tﬁnlé%@@ BPOVias hiinuous
epéetadionl i ty for cl ean-room duty was achi eved by

generating a partial vacuumin the space between the

(ORIRL RN Ve 373 o fcgedased Jovivtior bggtmest thatiis used in
wefer prosiecBod AdIRiENTI TR 8AR %ﬁélﬁﬂghﬁgﬂmh%% ?Eﬁjoﬁ g%t‘é% which

away. [0011l] A disadvantage ove- men
P’@UFCIﬂsoK&tthﬁng&aﬁHﬂn ﬁfethmnesexsaar$ nedsvahtl dytindensoiremettie proc-

%Hﬁh\é}?@b %[{;Jt}sgt @ﬁgnérc gnét &é‘? c\)pgqal@re %Vac%d Detween the

;mnwm pistomendnslaiy and dite GRRbhTHRHS of MMELREER vessel so that
0012 gPatent USqﬁS1 314,574 descri Ees a 3eV|p2% (%g

pdustoBredsiand the @élédersharamcdasw byliiee imetal bellows that spread

S o 18 288 SPRHTE AL Bl bR clan-
noods famhinesyIA sdriparlsle rasisbmbw 02y o@ﬂﬁeﬁhﬁ"fﬁérsd@ p‘é&&ﬂ Fhe dis-

r th t flexible bellows are placed between't
fﬁ R4 SHEBtYSteIRS pweeraif atm@thad;mnrpdfapbcement on the

S | n.rods and th
S 158l e, 1) D e B
medarethtns rraamtyemdaltm Rredswsd o frelafiiBn aoSthieOk®tion of the
suri itability in clean 10 roomfacilities.

rﬁgﬁ F‘ﬁﬁ?'@%&gé SMIPREVes B sltrkede performeds udhsa disadvantages
at88n¢hiSed 36 R 39 ?hé’%oﬁh’i%ﬁc ¥>ﬁt n GRYGHE ﬁglscéﬁ)@)éhtgfto failure

substantial air disp acerren on exter
anrecaseint ofthdweansausdibon thelbeilowmhatetis). have a
relatively large surface area that is mainly |ocated

ERAPAR IR ERARE A elRe S olfioRensmaerts eats or water
e s AR e e i
apH HPERARS Wissehithalds fed aithetihoowalenehip andusatidor e process
itself. The reciprocating piston system consists of several pneumatic -pistons,
one pneumatic piston being arranged in the centre of the upper part 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 Iift 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 ali 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.




[0013] Patent US 5,169,408 describes a

rotati on-symetric vessel for wafer treatnent which,
inter alia, conprises a pne tic reciprocating piston
system and a process vessel that is fed with the

5 8 0, 3B S Bhpte B aeess 20O T
usiRg e WIper&itRiaPt B2, PN Sn?ﬁr‘?’n‘éﬁ@tdwécr%rﬁééi n c%’cfétﬂﬁ sgstem being

afranged I n the céntre of the upper part
incgyatass shie gloguse ofithg vessel tovca'ns amnplislhesl Wsmedans of a
s |inked

it Pan B 4 hRSRa S P ebRE it 2 bl Geufeation of this

unit."Bhe axdssePtov@t Rf icRRe@nsy weeshd of |d||f)§ ARdr 'c%g% 4he process
| ower vessel part. The agents 25 mainly used

charekek bya thel eseHMatie- mﬁcmmca,lasnstpm, ene aJrerrmrerﬁig’efn cllps are

on. is the
oo Sy 0, SRS AEE 6L el S SOl el oo
mephanicdibs cweyethel eflgst ohshé ofessek dovkt idill eRREABhE@Nedéte the
t hat said pistons are synchroni sed.

uire
t'ghv%ﬂe%wﬁt?@a Seh?? wingthesrigegss cehern the interpaheressuic rges.
an absol utely synchroni sed notion of all reciprocating
pi stons, 30 which require a sophisticated control
[00a6] A dishdvantageaf itbe mbovemeationeg! piventiors are iad naarey movable

escr.i bed | t he sai,d paten consequent | estrlct t he
parfi PR iy e relerdy iaskitiial i Gims o apniedanpaed e Soverely

limit €¥€hember of %blﬁrbc%g?@irolk& 5n@/@7 nﬂﬁﬁ;eﬁi%‘? ‘15%&%% &cles per unit

devi ce and process for drying of
of dimer chni tadgiiorcothe a npaTeuneperations h aedquisdd cialse umecessitate a

' | acor porated. The cl osure of the vessel
sorBiFEEReEy Iy Y e

shed by neans of a pneumatic piston
and | ever mechani sm which permts a pre-pressurisation
this unit. The vessel cover is |ocked by neans of

[00&6] E&le aim &f thisoksvegtiomds ﬁﬂo@‘é@d adﬁnmnmremaush@nd protective

I
svoRBL TG SRR SRRSO E e, Al TG St o LhPvon o
sevemleor. dﬁ’@lrmtczbnolaes@ramdpupémn m’ﬁﬂb@ﬂj pidvlﬂrﬁg%fdebbgte techno
f the vessel cover and ase and ensure

ed
loglgﬁggfﬂ& PEACESS-QNiRntod selitions Qe rfe@que@%twsplsmumt Hdoreover,
| the'élﬁ?éﬂ%m?é%é‘é"f@rrﬁé 8F Bonstr0Qi ﬂg@ﬁ@@ﬂ%%@ %gp%ri{g for a

above- ment | oned |nven on ar e
safe\hmleanﬂagrrb@pemjmmmmashair permitl siallt arotenef and an absolute

mirgm &SP A pméhr{ ch severely

- [0017] In accordance with one aspect of the present invention, there is provided
a solution that complies with 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 hydraulic piston being linked to the guide
cylinder at the piston end that has at so 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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[imt the nunber of reciprocating strokes and/ or
nunber of process cycles per gnit of tine. In

addi tion, the nmany operations required al so
necessitate a sophisticated control unit. [0016] The
aimof this invention is to avoid additional exhaust

ratei:l ptotat deast neslpwied oy lindél charabspaad fone mjérl dynﬁaepl&hamber
severa

vai | abl e space and/or the utilisation
?m £t &astongy 'gfef@s@ pipvided dn dhe gyide wltﬂ@ebiorp@aﬁh af the cham-
5&@%&%6@%‘15@ 'c%in%ﬁ{eoaﬁij aP Yt Dhie® éﬁl@?ttﬁg\%%g@@? either di-

sol utions on e recli procating plston u
retidy ar viz hdning a e defiverproadnd tns tisehargen flohRthe %S/hﬁdet cham-
nts for .a safe clean-room gperatlon

1S o B bl o el Cnes i b dos QU ToR virgH NGt hydraulic
ﬂiﬁbﬁbllseldﬁﬁhéa witQOhkél m'aﬂ'h%ﬁﬂfo‘?%ﬂ?%fvfge dpﬁg:gggﬁﬁﬁcffgurﬁs%fd in the

t he present 1 nvention ere'|'s provi
nrﬁ@ﬁuremﬁslsebshwuppet feeenafi the diyalramlinpistomegithes coplstifutitig part of
efor operatjn ur es of

A B e A B0 BB e S S ot e v
seedhdaharihel Ma]%ﬁrifdrﬁbf 1Pk Qlfosﬁré’é%% mdlds %ﬂﬂw@ath%' &34 oF rotation,

with a sealing nmber arranged between sal
tiap yepssldiaiag @r@@@eé drethegoppasitenside of the uppat faoeam‘tthe hydrau-

RS E0RE Mgt HieloB 6% PERRS oiiatul b R AR o con
tadt ek buRebAtAé baBe PHATEN tHe. AYEN @ﬁaﬁ? oPthd géhlsew th '

one gui de cylinder each, the hydrau I C piston

i nked to thesﬁw de cyI i nder at the piston end that
19181 an additions ot lepsd qf@dofath&aﬁtﬂm sodates avhichuare located on the

LSO e LA B8 B by an whor

threy dylinder angl thiequision si8faed consé Qﬁoldmfm?a@ltasl erRAber8eacing each
hanber and one upper cylinder chamber

bb’f wangd }/‘aflt‘frédgragét leb ity s of mtagomehaqs @ BA% guppert ratio, said
flgwe' P& tf’r@rraﬁéﬂ? tﬁé olfort B ﬂ?ﬂ]ns {elconr?| ﬂieegopﬁﬂéfgf valleys

onnect to af 1 eastoona va
indthe swiéade/siouciure andﬁomgaldtﬁlelmiﬁémr\fme/ i haietheting prevent gall-

di ar fromthe cylinder cham5 bers of the guide
I Sﬁﬁ 8 r&ﬂﬁeérlsed in that the fluid for driving

t he hydraullc piston is identical with the nain
[0DasP RIS tecOhnidifticd PRe Bustdniiic! mi8Aalsbd B8ed, but the device de-

scribed in the invention is not restricted to this group of materials.

[0020] Numerous processes that are used to provide high support ratios are
described in detail 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/for 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




pressure vessel, the upper face of the hydraulic

pi ston either constituting part of the closure or
bei ng provided with a rigid connection to said closure
~of the ves- sel and that the major part of this
closure al so noves along the @xis of rotation, to the

vessel b@{?p)%f arranged on the opposite side of the )
UPRFp&8°s @ e%ﬁ%eff%m%@reﬁ$wepl%ﬁlaﬁm,prg¢ﬁs& shambge during the

L e e T
cl osure part of the vessel. [0018] In addition, at

o3 g 5 e 0 AU i BB S 62 e
initiReP ekl PRoRUREANLE W 858 Sspaee Wheéﬁetaitﬁttheelcwéﬂ RA&S of the

and the piston surfaces come into contact as nmenbers
hydrasli gisteit and thevessal vimthe galivery hes and ftiee bores with the aid of
f!ui{joﬁéﬂé on, has a 60% support ratio, said figure being
he tatio of the portion of peaks in relation to the
portion of valleys in the surface structure, and/or
sai S“gl ng surface is hardened to prevent gall- ing
* of WReh¥dragiiapisions thuss moves fompthe tpasitiore (¥aaseldepen” thus
. th Lt teri . US t ewdeyi -
scry 2 e Lcesth B 5 DAt “Peast bty 88 L e vessel
gr otlpsed, amdt eri al s. [0020] Nunerous processes that are
, use tf,‘o Fﬁlro%j ﬂe hi gh support ratios are described in
det i the;and fdhe fracessin theywasselithe valye iscawitehest inssuch a way
suithabt ik I | S ' .
| appi nglﬂ%ofrllgigzl dbrgﬁ]?rl%pé{rﬁ@ﬁﬁig? gg‘ﬁﬁnﬂgro tlhgﬂg?rgg(? aglg%mber IS
pr edepreaswibedy apdch a net hod can be performed by
. bl nitriding, . kolsterising or hard chraom ng. .
ThabliNgf alves sechind ez et theh dne YPRE CWINAEF siamper in the
varduige cymesdras bdssteisBaias fluikiQiz e M%ﬁ\ﬂ%rg ligéeé’l‘ﬁdi‘i’l bore so
I nt of t evi ce ge-

opti m sing the control an enbodi ne

scrthpktine hydraulic pistoanetemspo disi siesingaosition! ‘déestsebopen”.
restrictor step and/or at least 30 one additional
valve in the delivery and di scharge |ines and/or

[0028 lA¥ dthtees abblés ArPrHdVBMATERR RIBBHhPSf thE process is

contact pressure of the hydraulic piston at the 7

chaiggierised i thatulhesprecess ehanberpand she dower cylinder ahessber are
[ . [ ' nd de sSsuri si.n

fod SRRERCL 0 P, 15611848 A 19, 0 I8BT B8Y 1dAtioa o

delayed so that the contact pressure in the sealing area between base part and

closure of the vessel always exceeds the pressure in the vessel.

[0024] Analogously to the afore-mentioned process optimisation, there is a
- feature 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 vessel
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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[0022] The function of the disclosed device is such
that the switching of the val initiates the
pressurisation of the space underneath the |ower face
of the hydraulic piston and the vessel via the
delivery lines and the bores with the aid of fluid,

HRAGRS thﬁt@aﬂé}tﬁtcw. h§ s@ététd?@hé BHSadHJﬂﬁt‘ssﬁlfsbg:IBSmg high numbers of

position "Vessel open" thus ~opening t

PiRrpYsokasont vevie high prasseest. so that the vessel
closes, and at the end of the process in the vessel

T A T RN W T N -

¢riticatl €lpice BS uséd &b nstiuml Whiche foN @ké{r%g%"" i5 C&Hﬂgn le)gde {CO»),
ensures that t he upper cyllnder chanb in
Qpiegerdialr, pieagait Psad ingrt Bas lariadmixtare thereel. |A/bmypercentage

[ t t draulic piston
éfec{‘%rﬁgﬁlshﬁﬁahgé?gl?fpﬁgé@ggit{}ﬁggﬁ ssel open". [0023]

As stated above, an advant ageous enbodi nent of the

[p627165 Juitker aummageous edbatlineat of fite PrESRESp Fﬂw&eil’or a fluid

hanber are fed sinultaneously
‘ﬁf‘?‘ﬁ & ﬁ'@t‘gf 'ﬂ’é'éffeé iugt frephihedgrone opestistted by eihanol, methanol,
létﬂﬁbbhﬁb%@ﬁo 8L upe ért&@s c}rhﬁlxangé ?ﬁ%rg%ﬁf&ers%# Spﬁ%n agas

t he seal ng are et ween ase par
mamgecorasrswggsoécme@mygen pitregen; & rigblé lg@sV@Sﬁm&tures thereof. A

0024] Anal o o e af ore-nentioned proces
o eirelns o7 Slinning Pubslange fiay &5 ARER e e fidu s an
enhancenent of the process, i.e. a sinmultaneous de-

[00283 STHd Brickas Ak ﬂ'lBQ:ié/\ﬂ'@é Sbsﬂrﬂféd]f i{i‘aﬁth dé’??ﬁbnﬁéfﬁ P8 Slell suited to

chanber restricts or delays t di sc
regulagynpre\ide emcoperadng ¢ye$mue rof cH&tisar atdhe hmpel' lfece of the hy-

AN o HETEY W ColeEeR PRl Endio S s devipn@nd the

PPOEERSLAIPreSsires el@cb@é@ﬁ@ fawpder . [0025] Direct
coupling of the pressures in the process and cylinder

cha the node of controlling the fluid
[QQ@%WH@WH@DWW%BQ obtained b.ymt%am the device for a process
con%t Aika! 1oy afla%%ﬂ)ﬁctagbﬁbtpggd&cqﬁw 8t 0S4 ABbRS MY the semi-

I guration co
conductor industries and/or in the wafer production.

[0030] Further fields of application that are open to the device described in the
invention are processes, applications or production processes in the optics,
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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systens that are known as state of the art and this
al so permts high nunbers of gpiston strokes at very
hi gh pressures. [0026] A process configuration that
bears particul ar advantages is that a super- critical
fluid is used as nedi um which, for exanple, is carbon

whisex) thetiohERo be |5e|¢@m?é@§éﬁlﬁalatrfere Ard %ngﬁfﬂc%ﬂt eBShdmic ad-

gas or a mxture thereof. A |ow percentage
‘éﬂ@%@ﬁwlssﬁ;w@t@ﬁ@rmStﬁieaxﬂ&!watto the flui d [0027] A
further advantageous enbodi nent of the process

P08 (R8st 163 st sebfondiYidy R deviBenanor, o

i soprlagamnlﬂeelpdoczun@qmaidn%ﬁtélﬁwmmtﬂ umitxt ur es

there’g e'ﬁ (?t jon .a gas 10 nainl consj_sti ng of .
ogz d2yGeReciprecatingrhiston rystam instasiingrpsitipe s Vessel opened
t )

o adad:; 31 Ret BRI BAGy Blort (AR RUBTNA D ™

devi ce described in this invention are well suited to
[P833]1 Ene gepicevanid procassearmt illngtraiedsonitiee dfasksl 60tHiatypital con-

L T e
(% t '
TSRl SR SR R e )

device for a process that is related to an
[Q@ﬁﬂ]'ﬁi@t 2oMNd Fiddd &hosn aokypisabcestokppitiiedherformeot valve (20),

R (267 ARA e Bloty 8T kbRl dhalk ilyBraliEiniaiismentation of the

procsszpeiscloset ndlthg Bregratien idhele idavideeded&ibgdvidNthieCiRvention.
applications or production processes In

ocesses,
T%%Cgﬁfq fcycle isneenfigused iie sugh anmaonerdoatowaive (2@swiching en-
| Ci

s Y oph S BRE Rl VP TE oL BTE BB anc v
spt (8)- aresmessurpmd(wgh fluichoid theakdivery My ahd s bbhﬁ valve (26)

mpl i @gfd and enhanced wth the aid of th
P&%@’F'Bﬁ‘go‘b@cﬁh% ehdelivery ling & serdhabs [ 0031] Wth
regard to known reciprocating piston systerrs t he
*ani Bt b MRS Y'Y Sing Badih P NAERERT io. 2
t dogiasitiegetMalve glosedhiig.s3)fsar thet thaneases eloeés; dmd
process and, sinultane-

» valve (20) is switched at the end of the cycle in such a manner that the fluid
in lower cylinder chamber (12) and in process chamber (7) is depressurised,
and '

» further valve switching ensures that upper cylinder chamber (13) in the guide
cylinder is pressurised with fluid via delivery fine (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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ously, it satisfies high throughput rates and high
pressures. The device is of ajgvery conpact and robust
type in view of the design described and the mni 9

m sed notions to be perfornmed so that there are al so
significant econom c ad- vantages vis-a-vis the

Isativeent saiatemponehs. aT ke dr@@é@d cﬁhmﬁe?slo%aféa PehlE¥h dhe two

sectional view of the device. Fig. 1. Reclprocating
ARy 48 saeditocacyntutoprogassesswith @it least one process fluid. The

ORGP FAR P LBt & ToldloBt S B Zun piston sye-
tém/ﬁh&hl carhprsst’ inovaBR3iotdith-SpnhiEtri@RgdRiLAE pRtoR () with guide

|Ila ted on the basis of this typical con-
avligderddon, Fig. 1 showing a reciprocating piston
systemand the related control unit (20), incl. all

[d&ifg ofiét%d%rgcgj?&ig& Wﬂ;&gg]%ic{&ﬁﬁdéﬂ‘zgﬁgﬂﬁ%qc@epqs @ngﬂ a radial,

crtrontrﬁenermal teinfor¢éraehb{3nonf theadxiernaP Q?lll'faCG/ ab\ﬂ&at(tﬁé)mner space
| ustrate the

d 7 Mo
EipERahe auidh fitdiae ng TackaicpElan & BaBi@negeinto two cham-
s, e’Bhétglﬁﬂe Qf)yllhﬂsr gy 8!?‘9 v C]‘bP%Qch '}# & Wy ec:'?fia Jers, these

The contfol cycle i1s configured In suc manne
bmes/be(rmo;omated|t0ghervalmmas:lahhety lirkess, sﬁmﬁhne (21) is used to

UBE5 B8 uPopsy HaduRiabis hilles ik e santp Guid e ko Tor rving
tﬁ@ b:St@zﬁ Yarkd fb?%aré@éisél u’?%hﬁﬁmez’ 345%/ an %ﬁﬁltlvﬂet{]d‘rpb@a{&ed to the

shut-off of delivery |Ine
ﬂplfchtv'dmll 5 regpired for the plosess taking glqmesntahambéie(i’)sel
open" (Fig. 2) to position "Valve closed (Fig. 3) so

(90 T8 55 Brog o B v @bl SRR cbprésmals i ofoRfifet vesse
(8)Oamd1 id mwed%dmtmiﬁraléhgﬁli@Bx:élﬂ)rof&ﬂi@n' Eo%?%ﬁ,segﬁ 1) of hydrau-

is depressurised, and further valve
|‘§\H’$teﬂl(hb l%lﬁgeém&mme appiact syrfacr detueemitee bese)parhand the

g;ggng Le cylinder is pressurised with fluid via

I|v ry line (24) and bore (6) so that hydraulic

piston (1) returns to its starting position "Vessel

[a038h The 2 V@O 883 crithed alxwaalsalhmltdteﬂ ¢r®| Firp | 208ng ¢iy.eS ahd encom-
illustrat bre dev ce and. process i

passes valve%z as we as restrictor (27) arranged in discharge line (22) and

valve (26) located in feed line (23).

» Atthe start of reciprocating piston cycle, valve (26) is closed.

» 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 simuitaneous 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).

» 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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accordance with the invention. [0036] Fig. 2 reflects
that the device is a closure ¢f a vessel which nmainly
con- sists of a static base part and a nobil e closure.
A sealing nenber is arranged 10 between said
conponents. The process chanber | ocated between the

<« Wat thergmhentise prodtsedeyicle Wb‘i’dcé%lét clﬁélﬂﬁéﬁ tHb tdg)sﬁfonmg of
| east one process fluid.” The closure is op

meX¥akedes h“ﬂ%tdeprwymmmeas champes () aagthp. ﬂnldns dlscharged
S abl e rotation-synmetric

hzglraa% CQE p ?‘%)} mﬁ?%l\jl de s cyl : ndery(4) !

q ODIBJThgTihﬁs @e@fﬁswﬁdtlbﬁ(‘cﬁtﬁfb éitérCiﬁlstbhﬂge'ihé gﬂvsit%mng of

provided wth a radial, circunterential reinforc

é 3)’a’8ﬁ (2Akensyresthat Ruidisfed vie delivenyt line (24)eandsparee(6) to upper
t
e e TR AP 1 B of e

hasylxmier Imhamtfelrﬁeptﬁke@fplaé@ v%é(@)@f@boﬁé"@sﬁ”ﬂﬁ makes the
éﬁé ﬁ connected to the valve via delivery Iines.
"AUife Riston ratugsda it positiopl Wesse! mnarésso dhat the process

hyg@q@,bepc%,l] Bbqoéa%(ﬁ gnpﬁr eyame fluid is used for

driving pfrocessing in chanber (7).

oAnUpddls.wnomr@nahe (a8ylewhich shigs dblve dein@?%@lhe' @32 the mecha-
U|red for tBe process taking place in anber
OUISE) FefuES. 19 JBe Skariad grosition ofylte avidle celet on
represents the closure of vessel is (8) and is noved
vertically along the axis of rotation. Lower face (11)

[ad40hydr siated iabopes thn dedivei suileal e rcléderodmeapiiialiehs has the
he base part and the closure part.

a?&%@%%%ﬁﬁ@ e&me@am& PIsSauUHSRID @fspropeaephamr () and lower
cifitiorhalither (1) MATHLIGRALE pIRES SH orBLKBs( 160k Sk of or a

as restrictor
delawial the feed)stnemmﬁ@desself(eyadxd imee (23930 tha%ttheft&)mdc&trﬁressure

i SEARGTER S uBen 1B 546 érkaga sfosie et ekine vessel atways

eRESS I heSYeks Sirelih thgw%sgyl i nder chanber (12) with
f|UId Vi a dellvery l'ine (25) and bore (5), thereby

rmtting si mul t aneous escape of fluid from upper
[Q%fl‘] ﬁdé#m?ﬁfaﬁ[i@d(rngylt winalagous {c)the afore-mentioned optimisation

also constitutes an advantage related to the simultaneous depressurisation of
vessel (8) and lower cylinder chamber (12), which permits a restriction of or
delay in the fiuid 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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25 and delivery line (24). During the initial phase
lines (23 and 24) are closed 4By neans of valves (20
and 26). Wen a defined pressure is reached in
delivery line (23) or at upper face (10) upon a set
period of tinme, valve (26) opens and process chanber
Kéy td lowshbbed with fluid via bore (9) and line (29).
The | aden process fluid is dis- 30 charged via bore
130) Budrauligeigtem). 11 At the end of the process

ycl epi .chapper (7), the positioning of valve
%28) i\3{\/%3':}.’ Blg@zcﬁéijgﬁpﬁ’g%" process chanber (7) as the
8| ui dExtendedfeetion &f piktén Beften( 9) and delivery line
428). During this depressurisation or shortly after

h

i s Geideoylindge positioning of 5 valve (20) ensures
ghat glyid is fed via delivery Iine (24) and bore (6)
to upper cylinder chanber (13) and that
8i nul Bameousl y the depressurisation of |ower cylinder
_g_hanblgr élZ) takes place via line (25) and bore (5.)

hi s MAACESSs Chambgf & pressurpiveserl return to its

)0Si tg 5 open" so that the process chanber
ggan bF;:%lﬁgg e‘zé%re;unl oaded. 10 Upon swi tching valve
q28) ,Bovei ch shuts down delivery line (23), the necha-

[ SmM retugws t tBe si_tar_ting position of the whole
@/CI &IPRedasp chbyeraulicPisiBBye, the device suited for
o ea-gRTae R ek e pidias (he advantage dhat a
si mul t aneous pressurisation of process chanber (7) and
12owerLowe ayindedehambanber (12) with fluid takes place

d provides for a restriction of or a delay in the
‘?’gedqéﬂﬁeefeﬁ%ﬁ‘c"f‘ge(/%'%@@&m) via line (23) so that the
eont Flidiky S9§46€ I n the sealing face between the base
part and closure part of the vessel always exceeds

e Sidingiserface t he vessel . [0041] A further

(o]o7 | ogous to the afore-nentioned
T?thi %I%%&@% al so constitutes an advantage rel ated
170 t ISeatinguhémbepus depressurisation of vessel (8)
and | ower cylinder chanmber (12), which permts a

1Best Seingmnember  delay in the fluid discharge from
1bowe§e%%brﬁq&rnbgpanber (12) so that the contact

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



pressure in the sealing face between the base part and

the closure part of ves- sel (;8 always exceeds the
pressure in process chanber (71 . 12 Key to flowsheet
Chifgdraul i c piston 2 Ram of hydraulic piston 3

Ext ended section of piston bottom 5 4 Guide cylinder
1.5 Bolligh-pregsure de\%%gnm&ramelosufesmfemeban@ssii@d f@& clean-

R ETESTAEAY D 30 A At s
meyitiendararjeainbstivebd 3400 arky lanadBF irﬁ?l@ﬂ’@@{tingi thelgrocess with at

Sliding surface 15 Sliding surface 16 Sliding surface
least g Profgsadivisband by nagans ata relaien-symmetrisgeripigcating piston

eSS R S o 484 e BAaBSF e Ry istor
witlo ohefguine oylingier epth ndeiraak@pietdn being linked to 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 guide cylinder and hydraulic
- piston is separated into at least one lower cylinder chamber and an upper
- cylinder chamber and at least one bore is provided in the guide cylinder for each
of cylinder chambers, said bores being connected to at least one setting and one
control unit either direct or via lines, said sellable unit controlling the delivery to
and the discharge from cylinder chambers of guide cylinder, 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 referred 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 hydraulic piston is larger than the contact
surface between the base part and the closure part of the vessel,

characterised in that

- the fluid for driving hydraulic piston is identical with the main component of the
- process fluid used in pressure vessel and the process fluid is either a
superctritical gas or a highly volatile fiuid, and

- at least one of sliding surfaces, which are located on the so 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-



25 Delivery line to / fromlower cylinder chanber 26
~Valve | restrictor 27 Valve / restrictor 28 Delivery
line 30 29 Pressure vessel 30 Bore 31 Pressure vessel
13 Cains 1. High-pressure dévice for operating
cl osures of vessel and suited for clean- room
applications, which consists of a base part and a
pod! rasior sajuafigurel bbing thealatingof tesTpefticl’ bapeeds At egdn to the
aid parts,.and foy inplenmenting the process with at
poﬁ@é'squ@H‘éy%F@E'@ssé‘”[ﬁcﬁisar%Weby neans of a
rotati on-symetric reciprocating piston system said
system conprising at | east one rotation-symetric
2. hydPeuicergsprdion to wlaih hne gui de cyl i nder each,

chaffeiteliin ek o istithg ob Sfiliphcsftases Whigh aré iSGated ‘on the
inner WaIngige esftthal cyliri el ahe WrtHe Rispekive gﬁuﬁ.ﬁ g,ngra%Hgfa%ewhere

so that the inner space between guide ran
thengydingder iaad the qrigiani surfagesreared intoteondact] asasterobers! favieg each

oY AR i RS BT AP, rRleun s EJETR R pShening

progasy. of cylinder chanbers, said bores being connected
to at | east one setting and one control unit either
direct or via lines, said sellable unit controlling

t hepdei : ' e I, nder
3 Chappaee bt (P06 of e bR B 2 he
charpdiesised in phattatrieast dres of this linésitomgedied to @he Hares is provided
..closure, or being provided wwth a rigid connection to
Witid 2 r&s{qc&r figecly %Pﬁgeggls@é@mﬁﬂ%if?q{ﬂtof &%Vﬁ‘ﬁﬁo r part of
this closure also noves along the axis of rotation
referred to the hydraulic piston, the vessel being
4. ar riReged asnonding toppos of thesprbeedingt diaimgppés 3f ace of the

onddeibscin o YHE, b S o bRl Seponcionide s
-(cc%g,ts gtgﬁ?rédééd%?‘ﬁitﬂfﬁén Mfektasdos HiguRAHerQbr, t Ne

5. Device according to one of the preceding claims 1 to 3,

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



characterised in that - the fluid for driving
- hydraulic piston is identical with the main conponent
of the process fluid used in pressure vessel and the
process fluid is either a d6percritical gas or a
highly volatile fluid, and - at |east one of sliding
ted on the so inner. wall side

sur aces relo t (
?M'&eaﬂCPFFﬁBQ ?%ﬁae&%al%q]grqc@gﬁ&glpw pil8%en surfaces
ch%@téﬂé@ﬂ antthgt aw! éﬁ&'ﬁfm@?ﬁeéﬁﬁe dt Sta) Rﬁl’”ig a@f?@ached at
into contact as nbers™ faci ng each ot her and novi ng
thepapreriface obthenlydrailic pistarot ati on, has a 60% sup 14
port ratio, said figure being the ratio of the portion
of peaks in relation to the portion of valleys in the
7. sur PastRsst for Qitiisatior? -of BpKI 6@wé‘é¢é¥c6kdlﬁgtt8 §h&idh the preceding
characterised in that at | east one of Sliding
claips fldeds, which are located on the inner wall side of
: and on the respective piston surfaces and
ch%!ﬁgtregﬁla{jﬂﬁiaﬁ i nder and the piston surfaces conme into
contact as nenbers facing each other and nove

parallel to the axis of rotation, is subjected to a
Mar nﬁwgchlﬂeoeéstbe valveeinitiates dber filing wish ofieidopf tthe space

ngst o’ﬂg @Ifﬁi{h\'fergfggé Cogﬁtﬁggﬁ}b‘rswtc ﬁ%&érg gﬁ'lgathe vessel via the

pr odelivedy limeés and thieebbrasowith thi aladflfuidjpst r eam or
dovvnstream of the valve. 4. Device according to one of

thethgriyeeatlicopision thes mevessiromhe starting pesition Messet oren” so
su ptgn)%‘t:f He vé‘s‘?eeé fséer#&éos to Elfé 88@538?9 hPas&d R)%%dd ?%Qtethes\lessel

alr ehoor ' Theft
mmBlmicesadhereof 5 DeV| ce accord| ng to one of t he
ed| cl ai ms characterised in that the
gt%‘ %tqndecwmldumé ig switehed @htbaeengt elighe process in the

Cor\?éésbgfrﬁgum a PaRABP that THE RPN ILGZ gé%?é’ %ﬂglfarrge;é(i!h the lower

conpar abl e substances or m Xtur ed!

opt;bietmnaerghandrm theyprocess shampenfs fE¥hedoxygen,

n| ttr ﬂ nobl e gas or m xtures: thereof.
urther ‘valve switching ensures that the upper cylinder chamber in the
guide cylinder is filled with fluid via the delivery line and the bore so that

the hydraulic piston retumns to its starting position "Vessel open".

8. Process according to claim 7,

characterised in that the regular pressure in the vessel is >160 bar.

9. Process according to claims 7 or 8,

characterised in that the setting and control unit comprises at least one valve.
10.  Process according to one of the preceding claims 7 to 9,
characterised in that the setting and control unit comprises at least one static or

dynamic fluid restrictor.

11.  Process according to one of the preceding claims 7 to 10,



15 6. Device according to one of the preceding clains
1 to 5 characterised in that an operating pressure of
>160 bar is regularly reached at the upper face of
the hydraulic piston. 7. Process for utilisation of
t he device according to onetdd the preceding clains 1
to 6, characterised in that the switching of the valve

initiates the filling with fluid of the space
chata@l@hs@@tmtﬁdﬁhé t@&f stfré‘é?rﬁ tefthé e %fngtthb% Eh&érocth ris
the vessel via delivery lines an ores wt

restrigiech padior ctellayaai wherrn é‘nehyesmh Bnd the sylindarrahanmimrese
ition "Vessel open" so that the
prefsé Qgé‘%m'tﬁg@@%' I'%S%PHgIoposHl on "Vessel closed" so
_ that the vessel is closed, the setting and control
is switched at the end of the process in the
12. vesp’éﬂceﬁﬁ aggexling mane of theaprecadingl elaims A te Ad, space

chétﬁ&rﬁ}gtggé‘:irgt% %&gﬁﬁn?ﬁtﬁﬁgﬁm@@ﬁn@é} rl?fcthl K ge%(g%lcﬁcig\e lower
cylindat chdnabaptm@sqyahcken dies flaldadibetiargs stleam qundmeowhhaéner
_ |sf|lI§_ch thtt athe ﬂellver line and th
chagaber Widarpgat hﬁéowya 197dhe ygleslie ielPReing fasiicted and/or
de|§§,éﬁtl ng position "Vessel open". 8. Process according

to claim7, characterised in that the regqul ar pressure

in the vessel is >160 bar. 9. Process according to

cI is._7_or characterised.in that, th settl and X
con el o s irods”ar dice asiaraag Je “ona ¢f the breceding
C|a|H{g)1:@(§;?,2accord| ng to one of the preceding clains 7 to
9, characterised in that the setti ng and control unit
chagapiprise@sinathatetha devicestait Ac pooecessy imnisedr i ebnjunction with
restrictor. 11. Process according to one of the
preceding clains 7 to 10, 1b5a



characterised in that the feed streamto the vesse
and the cylinder chanber is restricted and/or del ayed
when the vessel and the cylinder chanber are
pressurised with fluid sinuléaneously. 12. Process
according to one of the pre& ding clainms 7 to 11,
characterised in that a sinultaneous depressurisation
of the vessel and the lower cylinder chanber takes
thePhIRatibRe ol f i EBht i i
oo of RLPT%6aF PRRY 1 O SOy GERAEF industries
angyps irothepeaties preduatioot ed and/ or  del ayed. 13.
Utilisation of the process or device according to one
of the preceding clainms 1 to 12, characterised in
14.t haUtiidagiofieut Gite Proded 0F afsvide® d¢BRlihd t6 OBha!RE ! th@Npreceding
wth 16 the application, production or a process
claiggpllited2i n t he seni-conductor industries and/or in

"chég?&g\“@gﬁrinpfﬁﬁiufgfé'n Qyicttor L&g{;l‘,%%s:ti%?lgsce dii'i &%r@rﬁc&iﬁéswith the

evi ce accor g to one

apglicati@n, ploduaitéreor agulocabstinahe bbtcsltidustrigy. process is
used in conjunction with the application, production
or a process in the optics industries. 15. Utilisation

of |t C I i i t ‘
1551 NBRARBE RS, S BRI g W prcedin
clains/i é@18r process is used in conjunction with the

appli.cati.on, production or a process in the . )
Ch%ﬁ%?ﬁlﬁ%_ Ui Uﬁ?st?‘gr dRuige o /%8‘?%% % USeg, ¥y foniunction with the
appliRgtisa.r preSuction or a process in the pharmaceuticals or medical/medicinal

products industries.



