10

15

20

25

30

1 High-pressure device for operating closures of
vessels for clean-room applications [0001] The
invention relates to a very gonpact device and a
process for oper- ating closures of vessels by neans
of rotation-synetric reciprocating piston 5
mechani snms conbined with a guide cylinder and mainly
] Ydévited ' | .
HRAE DA rp BB fo Tofbftr Aot UE epgBls K0P 3pan-room
applicatidnisc pi ston at | east forms a part of the vesse
closure or it is provided with arigidIlink to the
[-d-cl osure. The ideal nedi um us to drive the
Rt i Fenfon TR B R o p.ePRACE Aevie L8 Ardess for oper
atfrigPeloslitds 6Rledddid By hBahd P 2btaliBR-syRRAENR RbigPbestHE piston
devel oped by the sem conductor manufacturing, _
mepghanisme ordined avith aghisie ¢yindst and snaislycapssates by a medium

SiHRARENIR BP0 AR hrBRRS, FR  hE WFerRElE hoodl. TR Ry face of
the lydeauliRy pismoatskeascionnesa pafteofine dessslugldbsuiresorait s provided
react extrenely sensitive to m _inpurities durin

! [ ex ) m nor . 9 .
with a Tigic il tq e spidislosure dde idaglapediprmeused thdiva the hydraulic
i ' { I.f d .sadm ssi bl e
PiE Tt ohe B Dp MBeaiE o anrkBlen PRS0t ¢
anbi ence. The cl eaning steps required for _
[0082]of s spedtice efipsiuttecdsvelapzrthiby the semiaanddctoutmdanyufacturing,
onyentional ,cleanj agents or,  they are hardl|y, feasi-
PSS B AhalunaBERErT CPBRENTY SXAanHROETSLI SR prod-
u@8 pRrhit8 Pefiit! MiedSerit2E YunctibhanGg® heSainedridtheehh &S 1oF micro
and cleaning results. These operations necessitate 20
omphaisestuginemss Uhessaidistiichuag @lsa wacl stremealp sensitive to minor

BRI R ST U R gt e

mEHR! SrenBsdaed fbr PeOAGhigsie \WATissloh riltdsest bympahbal! @sed in
for clean-roomoperations or it was even unsuitable

theoyaid .pepbigpee. EheidrRning Steps Ratiedofor qeana-stieetuged surfaces

cl"eanroom a I ca
bler Bous@ae tinm® supancsiical fRidd kaveabéen ngtd ny & daxdecozaleas they
t ake ace at a_high essure | evel.__[0003 . .
AR DR AatiHD BTGTaPrRLRARNG fESH Bk Jd1oRg oberations pegasstate
proBess BFe%@gre%“\thcﬂ'r‘éﬁbéefrJn?%@' tS%on‘éSﬁzaﬁ"(‘rbd“Féfleaﬁ &hich con-
adequately described”in patent and gen- eral technical
seguestinrequire Jihecidlyeuapiieot. B fan haghepféasiuds eqoipngeniesith ade-

quvé% %eck%%lmr},%l properties was not directly suitable for clean-room operations

cégi&%? beRiaried ofit H{)ic‘on%ntgopq‘é? %)éa@?&’?@%%tggoﬁgﬂ%}ﬁ*g% ?‘('%H{”? feasi-

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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30 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_.conmon operating nedia. 2
Hydraulic oil in fact providgs i mportant positive
properties which, inter alia, en- sure |ubrication of
the sliding surfaces, |ow conpressibility and high

U AP 0B P B s PRHTBAR, i . on-
spres fubricafioh y ¢he \siitimgssurfatey d ow coprestitity ami ﬁfghadiuty tem-
er osi on andaﬂydraul ic fluid | eakage. Friction- and

Asralyeg Petentakiced erosion, such as abrasion,

evaporation and |iqg- uef acti on, for exanple, occur to

[@0d4!| Metfhehid) ??fecf‘é’%né?f‘cé r;:ﬂﬁ%@?ng@éﬁrélﬁh ngiéosﬁb% piston-

in parti In an
tw&t systemseinshiden inter radia, cigienalagriosiprpand d'rydmmltc_sﬂund laakage.

A5 0 PR B CHEL, b bR, S SRR S
u@%ﬁﬁ@ﬁefﬁrsexé?ﬁplbh%céﬁlakd ROIIMTRES 'exnt SV bﬁ%é%ﬁr@ht material

contact pressure of the sealing nenber, and al so
'tﬁ@lﬁﬁéﬂatmpémcu[an,om‘s?ndmy thealeadjng cmemberan)hﬂaf&uai erosmn in re-

g meRblo Y R lricBRn Zetbaib, & Fe i & fECsRing sur

faiielsaandltlﬁi ia¢hing ttilerafn@§§ of the %Gmpfo)‘lenfé\/@if% @éhl@‘ng material
pressure in the cylinder chanber and also on the is

agggpq: rRflialkeandactarassure of S sealingnmentbep axbalse of (@operature.

Hi gh operating pressures necessitate adequate

[doﬁgj;]jﬂ\ﬁgtlbgﬁagﬂés of rlﬁeh d{rﬁulﬁcﬂﬁldf aq%hﬂ% Sﬂgntétgérsrglf wHidh are en-

agal eac resu

trameddatngvérgabameocam!;t sttol@s .is ’éhfl.mcﬁérﬁ f! intemallxg quality of sur-
ans, of suitapble sealing systens and

m ni se
TokegRGIY.L Yy el rersiientnine PYIAceR Hprpasand aiso on the
e for retaining the
Séﬂg@?éh@gv\gﬁg tlt\@garadeiﬁl';%ﬁﬁ Sf r@%s'ig% the fact that the

degradati on and erosion of the sealing materi al

[00A6) Highe opawatinge peassares neeassitaite rawlqaata)hﬂ:swaaoned tle sur-
ort-termgreater |lea uantities

faf%ﬁgsf%'aﬁﬁf’ 80 GBS it Lifsihg Sgainst b othedo foa g 4t corre-

s éék@@é cfhanhtné@ at hlg‘éﬁécﬁéﬁu Bk FRiNfrBiBEA%A- méans of suitable
OOO npurities resultin % rom nmateri al abrasion and

Sﬂ&%laﬂaﬁyé’fem% randnlighfasradity ¢evtredtraentr Joe rmagins of increasing
p ction z

AT R0 Sor i U LORsPANEEH Hhe T80T e fc

that Wdé@@@hﬂbﬁ%ﬁﬂsewsﬁ)rdﬁf 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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fined, for instance, in DIN 2083 or in Federa

Standard 209D. Em ssions of any type whatsoever have

a direct influence on the quality of the products of

these 30 processes and a consi derabl e scope of

equi prent and organi sational input is applied to

m ni m se such em ssions, inevitably with high costs to
OfBenflfl cbRtamifatioh 'r?stemﬂ{\g fenf O hASsN2or Al 2fibLEGnd detri-

I msts 1s o ery serious and de nent al

meatah nafuras asidil- !ladelremnnms:stﬁ ans ofien diemdcallyhactiveahid/ can be

active can be ved ns of .
refiavel o it Breane o SRE S o tie, AURRISRosR whigh must not be
pr@é@ﬁﬁﬁtclééh %&ﬁﬂaélﬂ@@ ArRf bhh ! inB8ednsk eaftemeR @i8advAtRageous
extrenely di sadvantageous s there. [0008] For nore
theephi sti cat ed production chai ns, whi ch use cl ean-room
conpo- nents that are not fully adequate, the sections

10§06 18 shbte. SO REGI—YRE Ty WG B4 BierRTBBAN Compo-
nempsthat ares nah @ultyhedéquaial tred sévarise aRo paRitioaed OMhedsi-ealled
the items of equip io nent suited_ for clean-room

Mﬂs@henease &%ﬂonﬁ'@@ame@aﬁﬁ thaeauirmentinssiablefop clean-room
p@f%ﬁé Mfid 4RE KoloEd t-.wg{%f Rbom&® HetBmitiiliate the |t9{ns of equip-

organi sati onal precau ns to retaln any 1 nmp
memasuntecg lior eleanavent appli¢atonsMiihet sa:dnomf@ﬂcatim necessnate

0009 iiS known_ that, K oil -hydrauljc reC| rocatin
’{Bﬁ&ﬁﬁ% loghhengs tra&%@f.sarstﬂr@%ﬁnyr%f&%@ﬁw%a ieGAdtieHato retain

H?MF?}F et lIgtl es aé%rﬁ%é "%nﬁéﬁéﬁ{e@eétwrﬂabl e for

y nmeans of appropriate exhausti ng
systems [SWSS Contam nation Control 5 (1992) No. 5,
[0gRejdtisskrawn tiatl oiHhydraglicateciprocating pisten systems used in clean-

roﬁﬁﬂu&él@%h%ﬁ? %F} %&%%CB aﬁ?g@h!%mpailg%%giﬂ}{gﬁ %e Yehuerad smté)ble for

suchviasilitie@ thyomeahs \of alppilopiate éﬂfadéﬁd%@ybteimé (SIS BeGontami-
the source of inmpurities. The suitabil |téore qui red

natign epelipl »ddRPZhNG. i%.iRR0e%S ile b inprestations, oppurredpn the
seffdin e?:i Frotust e'hhf é&lﬁ@?{?%}dsnlgsécfﬁﬁ thQZproductlon of CD
C e press

provi ding an ex NS ron for
bldmkss ifog exarhply. meeetigat@risheevaaled thoah theehydrbaliy diiid was the

0010] .A further technjgc artic dlscloses
Sob l‘?tt'me?“ﬂbﬁ nfi'%‘? S«Hﬂ?h@& f%qlﬂY%Jt ClegaTeem. %PH'&eS pvas re-
std:rbtltﬁy fil ﬁ%eéeafléﬁ sFe@@eé 1o thé did %Hﬁécﬁm @H@%\P'p’f&ﬂ@ﬁﬂg an ex-
| oqui u Vol une 2, pages
haslat tcabnkection ffor the quass durosing yamh:byatﬁhnewegl 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 Kollogquium,

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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generating a partial vacuumin the space between the
covering strip and the sealing strip. Vacuum
connections were fitted to the cylinder tube for this
pur- pose and the emi ssions re di scharged and routed
away. [0011] A disadvantage of the above-nentioned
reci procating piston necha- 30 nisns with incorporated

502kl DAL g S AR BB Brauons

operdgiipm; r at i ons and provi de continuous operation.
[0012] Patent US 5,314,574 describes a device for

nt t is_used in wafer production ) )
l‘ﬁﬁ H%%UE%@%M RsciiRenta &ﬁv%en@g tregimand thal, ds dised in
wilRe LAt Ghet B84 SRRAAL DERE i
e Produolb Yaclies! The S RRETEA lifhes ADISEAS/EHh which
prevides farthe seperativineotbiblel memesangy pidscant bylindszs ftome the proc-

B et dn yichog maandi et Biibis g, dsPladad pween the
PRt pistal enaNSARSATH M bBRoPbRte BPHOBRodelS vessel so that

sprea eac i me when the piston perfor ,
thehpistamendisiang thei aydibderst grei enaldssanby the oetalfiedlowist theb spread

o 2B o BAGOR o AL 0t s 5388 SB35 ciean-

reomShéilifiesa|A abfmpalatlt 38BRIMlY oliiRed §if té Rald phttditOfhe dis-
the bell ows because the fol ded surfaces have a

adwantage af puch systeras ricweverr isaatswhstantiahairrdigplacemest on the

Lse 3o or Pon to t jon of th rods .apd
el S0 of A B8 B Pacelisi e Bl flacki el Fi@fivey targe
suhfacelaped 8utss haialheidcawsd ceskswise iig\elatioh 16 the motion of the

sophi sticated design and the susceptibility to failure

© rogls and GGRelemted nehenaver englreke ds pewermped] burther disasivantages

alPPdhvefah Sitw YPime %g@géﬁ%\tg@ Scfés'@f Qn@rthe susceptihility to failure

rotation-synmetric or wa eat

om ateoursldf the weapcagssd en pine beldw enatedalbr ocati ng pi st on
system and a process vessel that is fed with the

T TAERL TS S L T6H deorbas B ortio Smsebi: dessel for water
tréatmEm itGcp| infe? i, cSHﬁor@B@ %hé&m@iié?@&pﬁ?ﬂa{ﬂﬁg pg?tg_n system

arranged 1n the centre of the upper part o
antbg Pproeesevesaal thatriyifed with thef watand:hipsiend tused foe #ze process

R, e B BRSE E% RShohE b et Stk st
oridgne@nbtic BistérPbaingtaranged itthe Sonttd bf fRAupPart BEthe pro-
| oner vessel part. The agents
cess vessel and serving to lift and lower this vessel part. The lower process
vessel part isrlinked 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 fifting 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.
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25 mainly used in this vessel as described in the said
patent are nitrogen and wa- ter. The di sadvant age of
this invention is the sophi soii cated reciprocating
pi ston system which provides several pistons for one
lifting operation and which re- quires that said
pi stons are synchronised. In this case, high pressures
' f wafi
I et Eh e 0 D8 28 Bt o d o B KRR R P waters
using eppérstitic@t@p@g caophearinaticimechEneab cosoed sxustem belng incorpo-
roc n I,stons that are descrt.ibe
refef e Syt ab e omeal: Fer Tt MOCOREISREY iy i8gAgs Of & preu-
megy g@oﬁ%dofé%?srﬁe&%dlﬁw \Qﬁ:@ﬁ ﬁuﬂseél &lre- Cpréssdir%%ﬁ}l of this
Patent US 6, 067, 728 describ eV| ce and process for
undt. yiihegvessehaiozes is inskad laup‘mana ofi cligs. @dter closing the process

oA e B e AR oA R Mol 8B st o

sitohetPgtmetricallp RttheBRigeCofithe tsai addbr SuRY Cl?‘%\‘@ﬁblﬁﬁed me-
whi ch permits a pre-pressurisation of this unit. The

chaadeadly ayey e pdge of lhaivespeheayry aid baspand gnsdre the tightness
t h 7
ofhE Thadk RoBIRR R SresS SRR IS LBR prsssuss 199% i ps
are po- sitioned symmetrically on the edge of the said
[0018]eX disSavantigenst the abpusimeshtioneddheention are theenahenovable
edge of the yessel cover apd base and fgnsure t he

p%rtsgmm@wab e egaidacs ap dlicahl tarmspplerussionyipd mhich se-

vek Y IPhSRAREL 6 bt RS ol ARA i gpoils oyl

payaurtits of tilriec Hn readditive, tbgameeyl operatidnsi rguired aleo mecessitate a
d which se- verely limt the nunber of

Sc}p@ﬁ'ﬁ?@@é‘f‘?&rﬂﬁ)!g{mokes and/ or number of process cycles

per unit of tinme. In addition, the many operations

[00£8] UFHeL dind| STOHXhRE iR@RTIOALS 18 aveRPRidditional esdhagst aed protective
unit. 15 [0016] The aimof this inventionis to avoid

- systRms RBAN acspasifia pattition pbthecavajlablesspacerandintiher utilisation of

severa eren roces
logipalr atd ngotéss-ddetpd psautichisngn atle reaiprotatirign pistdro ginitaMore-

and praocess-oriented solutlons on . the recipro
OVﬁr,sWSrP'Uh??CO’NB?%SesoWéWS fHOngirHEERR 51 'éé’ ﬁ”@rﬁ?ﬂ%&?mems

SRR et s Une B5-rBMAS sty BRAIA0 Uy a0 tochno-

' foPQ'“s%ﬁ‘é E@a‘n%oW@ eRftiohSdnd fﬂég pbﬁﬂﬁ'srnwmo?loag 4n‘araﬁ‘ absolute

saf e cl ean-room operation a t permt snal
mimbhumnaf raovhlde pabsol ut e ni ni mum of novabl e parts.

| [0017] The invention provides for 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 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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[0017] The invention provides for a solution that

conplies with the main claim and that is related to a
hi gh- pressure devi ce for operating closures of vessels
suited for clean-roomapplications, said device mainly
consi sting of a base part 25 and a closure with a
seal i ng nenber arranged between said parts, the

[ bei n ed w,th at | eas
efeEq o JUERE B8R 1G0T Bt ERSAbEF ot o nget Rlindit Chamber
scethap 6o st Bie Wosé ¥ pryiiedTh tﬁéllg‘ducfé/ &yirides PoiEdch mhétcham-
| east _ one rotation-symetric hydraulic piston with

kete, grirdorey heing: coanggied toat isastqnguvalveghst sentrels ejther di-

RS i D 5 i M) iy e .

beas of me:gmeletcyhndeﬂ; gshavectrised i thidtahe fissd fdmtnwr@tﬁe hydraulic
inner. s en t he gui de cyllnder and t he

islan s, e fial it e @@fﬁa GmpGRa oiife RIogesadluidmeed in the
ﬂr@é’;‘ﬁ.ﬁe%sb@lﬁﬂ{e GPOEMEEe B the Bl‘?(gég?cyn e co‘h@ﬁfﬁﬂﬁé part of

at at [east one ore I'S Pprovi
tbg ciostiee of bemmpzlmvmiedt\mm alrigid cbanectlcn'atodsmdromm ohthe ves-
st one, . val ve that controls eithe

sg? gﬂg gﬁeq%tegpgjtw pa Lpé tlp@ clasyize @lsq Moves @leng, e(%s 05‘ rotation,
tﬁ'é Ségé’él%lrﬁ Qﬁhhg&ﬁ BWt!éél gﬁboﬁt@%é ahe L@ﬁ) '8 hydrau-

| i nder, arac i se at the f riving
flmmsthpdaadlltmai thpilewenface dfdbathydedulio plhtdnhs fa@en than the con-

(G SUEREE ety B bR api i SBiRae Peft b kST ey

constituting part of the closure or being provided

[0013]) I addiion, & R2RE bhenfithe $AdidgCdutfades Which e IGSated on the
sel and that the major part of this closure also noves

innes vwalt side-ofithe sylindgranden the respeclive fistopgiuigees and where

55 IR o ESIRRSS} e KMot BpBPEL iR ol eacn
othetrand movel parillel ® they gds dfhetatione esna G(I%tsu% bﬁ&@ﬁo said
e base part and the closure part of

bet ween
f‘QE'&\A@P’Fg[tBGIS]'O oh ﬂﬁd BP'E‘HOBrP peaksdadelative tgfthemgrtion of valieys

SRSt ) GAE MR § Porobpart Bk ol

irguoffthe estidmgds urfaees. 15 the cylinder and the piston
surfaces come into contact as rrerrbers faci ng each

I T S e i Rk el Bus Bl mlariig ber@erh il i Seye de-
s@idd IthefinRation is Rof Rlstidtod 1d this g?mﬂ?bi maferlis val | eys

in the surface structure, and/or Said sliding surface

i s hardened to prevent gall- ing of the sliding
[0920F Mumwerous 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/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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20 [0019] It is recomended that austenitic materials
be used, but the device de- scribed in the invention
is not restricted to this grpup of materials. [0020]
Nurmer ous processes that are used to provide high
support ratios are described in detail in the
technical literature. Typical processes suitable for

uﬁd@rsfac@ LHIWQZ@ extBedd e igreéaNiecin heNpi@ess BPBIHErMuring the
lin hardeni ng of the 25 surfaces pre-treate

va@s@ugf iag meditisgresayrisigoeydies necnally ipitiatadebynthervalveng,
kol sterising or hard chrom ng. These processes are
ngd..of f er.e =
0B Buldtpe S 0 BloRet oSy i S0ERNBAERE lteRing of e
vat\tmtmtcdteam@ presdursatornbf tHeesplgos aadeldeaticthebioder rface of the
IS, invention provides for at |east one restricto
hy yicpgiany and the-yasse! yig hecdelivary [ivpmpnd the Bores Vit the aid
of‘?fﬁh%\h“éfn){:eand di scharge lines and/or outlet lines. This
configuration ensures that the contact pressure of the
hydraulic piston at the 7 upper face always exceeds
» t the bydraslic pision thhus mpoees frent thenpesitiolu 'Vesset lopen” to the posi-
I QUS adi ng, an ressuri in cycles normal ly
%???B&’S?ﬂesggi'z\azﬁe[‘@éﬁ eﬁ?& P‘ﬁacti on of the
di scl osed device is such that the swtching of the
o VRHe/Qalldiid 'sﬂﬁt@ﬁ?d E?tlﬂi end le'tﬁét r ééf in dth@ VveR8EFin such a way
underneath the [ower face of raul1c piston
aﬂ“dit tthe flués srethey loaver eylidder obambler ramd |artUetmecmrr ebBamber is
t he a|(f| f fluid, hence the hydraulic piston
tﬂ%greﬁgwésse A5 t he position "Vessel open"” to the
posi- tion "Vessel closed" so that the vessel closes,

e afifther RBIVEARWIRHifY éM&lEréQQHa%et lﬁ’tﬁaeﬁ"t@llﬁ’cﬂerté]%n%é}qﬁstﬁe guide

in the vessel in such way hat "‘the fluid in the

| eyliadet {8 pregeurisachwite rfiuwhwa thetdeévgwdmsaﬁctthmaxme gasthat the

(A SPREPISTL = R s o NS MR oy e

is pressurised with fluid via the delivery |line and
[00283 Azosiatexd abbed, amadvaytigeols erpbsdiment of thid rocedstis char-

achyBre PnBE e iRges s St B 3 b e ar f

swﬁﬂ@énecﬁfsiye ﬁ%l({rl] Nhihekd ke 6 668 v%Q?émféln?f“ﬂgsﬁlE%d or de-
[ ower cyl’i n lanber are fed sinultaneous W t
layadusal thathibef erdactt preasuncoint the sealigl ateai lm@weesnt base pdrt and

or de; .
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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| ayed so that the contact pressure in the sealing area
bet ween base part and closure of the vessel always
exceeds the pressure in the vessel. 20 [0024]

Anal ogously to the afore-meni oned process
optimsation, there is a fea- ture which constitutes
an enhancenent of the process, i.e. a sinultaneous de-
Sgressurlsatlon of the vessel and the | ower cgélnd

igscinat ate knowry agstaje|odyite art ppdithigialse psEn igh numbers of
p’gt&ﬁgﬁbﬁéﬁgﬁ\}é}g He&y\ﬁ{ é}ésnder chanber so that the

contact press seal i ng area between the base
part and the closure of the ves- 25 sel always exceeds
[0026] |é‘r prosase configuration doatdmsears patteular[2a2biagaisriedhat a super-

CHRAAE i st s Gt P RATGe fe tAFR) IS (CO),

cBhipRadsed! dr, tﬁi‘ﬁogé‘ﬁ' oY bAUAbrt a8 IR WRkthRNhereof. A low percentage
substantlally facilitate the control and regul ating

of sleaningraubistanceompy bedaddeddto thg fuidhs t hat are known as

state of the art and this also permts hi gh nunbers of

(84233 21 S35 aadt Bl HhPOuRE LT prois Yrgbides for & fid
that is hadighdy soktile medidrn $®m fHng@upS:dnsmﬂnt@@ bm@narml methanol
whi ch, for exanple, is carbon dioxide g

isoprenanel and somparablecypbstances primixiurey dhe r@p* aPrrﬁ%@FEFFE‘ a gas

il SRgisfind RO (F/0RA g, R 038 K APETedereor. A

lowrpextentzte affclédnging sabstasnicp moay beadtied tathd fiilid. t hat
is a highly volatile mediumfromthe group constituted

(%L THE BRacess 97t tievieR alpsgroetbin G iyenbon 2 el ited to
réBRIIAHY proRIR 2 'oﬁgﬂélfnﬁ%ssﬁﬁéwas%éﬂ Q988 u;%)e'i‘ L of the hy-

gas Or mxtures 't | ow percentage of cl eaning
deavlictpistor amgjortin thegedcaess chmmbendardl tof opergle teedevice and the
rocesg and the devi q 5 ribed in this invention are
P PS & PIEsguies® @ng g@ﬁvide an operating
pressure of >160 bar at the upper face of the hy-

[od2eLAifariReSAdParRagé @anibe dirainRdaseasistitpiieededbd féroa process
operate the device and the (s process at pressures

t"@kd%é@laﬁ@ I@(ﬁ'bé]pplip@tmg] piadugtiomer piavess appliedrinpike semi-
ccﬂmtﬂt ﬁdv.zﬁft{lgé 'aln'd?érr] tﬁé‘ﬁla?&vdrﬁﬁu Bj::q a process t hat

'S re 0 an ap |ca ion or process
applied in the sem - conductor industries and/or in
[o0Be] Merther fipidslof tapplication 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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[0030] Further fields of application that are open to
the device described in the 20 invention are
processes, applications or oduction processes in the
optics, pharmaceuticals and/or nedical products
industries. In particular, the nmedi- cal/nmedicina
products industries nmake use of many aut ocl ave- based

mRERToRaR Ey pRACERANEE APE 1SS A8 ARF s fREy HeBhomic ao-
vandagesevidessithedurrent tate ofrtierari.on. 25 [0031] Wth
regard to known reci procatl ng pi ston systens, the

b ButeRohtd 3 3aay 7 Reiona| SPwTRe e i & suby oot

to stig nga@élpr&%h{;w@ﬁ §y§tefn Wit 2BhirBEG§t of the
process and, sinmultane- ously, it satisfies high

t hr duighpuResintasating @istony BY$EEB@LS’£€§IHQWWUXEV1\@§SBbopffned"

descr lE'Ib%gQgﬁﬁ&{%gnﬁqp}ﬁ?g@%y#éﬁg §?I§E(ivet% .) t he desi gn

perfornmed so that there are also signifi cant econom' c

[063B] Mwntiagies arids proceiss drbdliairated torsthat Basi§ df hﬁlsaﬂyblcal con-
, 0032 Fl ij ﬁs 1 to 3 show a sectional view of th
fi 9Fi §: OW*”Q?@dﬁﬁP&C@E'FEd”ﬁPQt%t@QﬁW% qqlﬁted control

ufooh) ﬁha“a'g,@sﬁvew%sésag@%g%aﬁg%ﬂm@%c@bﬁ%&@d%f%mﬂﬂzm-
Reci procati ng piston system ("Vessel closed") [0033]

[0031% Fdev 2 candairih. p3 sbewsa dypical torstrolatretiirothe fernb af ivaivef (20),

ti Fi g. . .
va 26 SR et it azeh W2ou they firet=@BF amBleinentation of the
proféds didBlbsel Niid th! ihtedRhliorf by thé Gédlcértﬂas@h%@@ﬁ @ invention.
lines connected to said unit (20). 34] 2

Fi g.
- Theneomyrq). cyglesisovprdiguygd dmbudoat mannahthatu\rﬂl\teh@(})cawﬁcbfng en-

suf gL koo Dkl BRL 88 HN S hefi b R D) 8o ves-
sefl (Haregadsamitgdhwith mmagvfatth@meqﬁeﬁyhme@emcpmedsﬁr@rsl bade (26)
in the inventign. The control cycle is configured in

pesioaming thershuit-offefideliverydine@p) seitbathi ng en- sures t hat

t he space underneath | ower face (11) of hydraulic

* PHEg0i R IRLRuER RFh ENig ROSTRH. RGetbbdy o. 2
pier pamitiom/albe ckiset" ¢id. Jfsodbbt theryedsiehelo§@R)arsb t hat
hydraul ic piston (1) noves fromthe starting position

t V I
?@) |§(§wlwg}§dtgq§éﬁ%ggg@f Ft)lgq“:’ Ié:glglgnln asg,@l‘nvaem%n%ert at the fluid
in Iower cylinder chamber (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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valve (20) is switched at the end of the cycle in such

a manner that the fluid 20 in | ower. cylinder chanber
(12) and in process chanber %7) is depressurised, and
further valve switching ensut®s that upper cylinder
chanmber (13) in the guide cylinder is pressurised
wth fluid via delivery line (24) and bore (6) so that

oS8 el Borronehie i Fritgess, shpmbes doreRd Somes the two
coRfpaRRniOis! UdedStbI NG dltepraedsss ggg é's\‘?"lé’éé‘f%ﬁe' ﬁ"rogless fluid. The

accordance with the’invention. [ | Fig. 2reflects
clasyire ishepe@aied by inmeanscoba uptatioh-synmastrisl realpiretating pison sys-

G 30iPh RhelieE o Bbl o ST B RO i 09 Wi guice
colindegrignt s. The process chanber | ocated between the

two conponents is used to carry out processes with at

Ieas&_ one Process fluid. The closure is operated by .
[9A34h d her pigtanoend ilegated nReduide gylinder (Daksi prgvisiest with™ a radial,

SR B SR (BB 055 EITHE er pace
bptyvesA] thehguiglestydindendntdoairadiic pisgon de pantitionde rintotiwo ham-
cunferential reinforcenment

..ded h ial,
by eQngntaSEl"E\drﬁgl 'agwlﬁ%i'@rr%dw each: flethentvie chprtbers, these
bB%s"‘S&ﬁg%@n@thg%%é'\%% vi%%lﬂé%ﬁr‘ﬂéé. %de@dﬁfr@g@ is used to
ne e gui de cyl1 hder

partiti Into two cham Dbers.
stpply dhe phasessfand kewydrbulid fluidesa thattharsberesfluid e sised dor driving

oREhR PRt REEGEL i Rl T dgtGe sl o ol o e
i divhiehi is réduitel B9 thdBfodels t2iAg iddd il d_h%mb%%gp‘ or

driving the piston and for pr ssing I n chanver (7).
An additive can be added to the fluid, which is
[0088LT he dipper facreobthse bydradivipigtopl repeesents: thenblosu(er pf vessel

(@R hed PBREal RGPS 1pé Bl Yotlort B} Bbe, (113, ot fvcirau-

liov pistore @)l ig 1aigengham eherxbhtaet suffakitiweb®\i8¢ bbaegdrl hd the

of hydrau- lic piston (1) is larger than the contact
clogyreRat . pet ween t he base part and the closure part.
[0039] The device described above is illustrated in

as restrictor arranged In i ne
passes valve (20) as well as restrictor (27) arranged in discharge fine (22) and

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

[0b36) THe ABGicE i&fﬁ%é’d‘gb% mlugﬁﬁlﬁggﬂﬁ%??&g %}%g?ﬂ‘g lrégcom-

e 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).

» 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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20 valve (26) located in feed line (23). At the start
of reciprocating piston cycle, valve (26) is closed.
The respective setting of valve (20) initiates
pressurisation of |lower cylinder chanber (12) with
fluid via delivery line (25) and bore (5), thereby
permtting a sinultaneous escape of fluid from upper

. Cﬂ#tﬂ% %rﬁu)dc eﬁro@éﬁg %IgtlﬁngrSB%sg% 8%%@'(1 (ﬂeli’g}ll»é( %8)‘45'25““9 of
avalvel (98P ill b&p@@ﬂﬁs@br@sﬁ@aﬁﬂﬁarqw aB&he fluith ¢ discharged

deflned ressure is reached in delivery line (23) or
aﬁ" r(9} aod dejivieyy “!]ﬁda la set period of tine, valve

fI 4 @Bpﬁﬁhsgap%sggﬁg tol ﬁ%%f@rL Ipfea- Bbe% E)BEltlonlng of

f ivalve (20) eénsures Chatifuid Ed‘edlv&a Helivery Bl (:mjdadd hﬁe( ®) Yo upper
proc

Cﬁglmggr c&ng?nb%rngég{)@gq feh%:ﬁ?l‘(ﬁgist%@é:%é y\?t(l;lle?%arewqqsatlon of lower
QEERS hgFRP (PEEGRCS AR, (39 AT i makes o
Dhydraglic hpistodematess to iitsapositionr'Vebselt bgerdf serthahitise process
pﬁhi g s kBisaderlpt Udpgdedne (24) and bore (&) (o

n S\ﬁlYéleE}f Ghlvehoap hléijr%}lu%nﬁl’o\krl? glw?é g'nr'?g{eﬂ?u‘?uﬁ{ey mecha-

depressuti sation o ower cylin (12)
taIemr@UmsetO\thaslameg pﬁS)loarwthmwhoKeﬁcy);leThi s nakes the
hydraulic piston return to its position "Vessel open”
so that the process chanber can be | oaded or

[omnim@l %E’atedi %boveome%%meelsrweu oV %ne@%&bonvvapﬁl‘ba&mrhbsrxas the

down delivery l'ine (23), the mecha- nismreturns

adveatagethat agipokaneais presstisation] of p@g@ﬂas chepoze] (7pand lower

T Bp B E AR EihiGEabd eS8 T Besigion of ora

deﬂéfiﬁtﬂd ferldl reaph 1o VesSSIS8T bianhiry (237 soathelt tlmﬂedjntabspressure
i nder chanber (12?’ with fluid takes place and

inghe geakirg fase betwesp the bagn rart and glogareapant of the veesal always
e)&:te(eﬁg'?ﬁé Bre‘é%ﬁf‘{in thé)ve%bé‘l line (23) so that the contact
in

ssure I'ng face between the base part
and cl osure part of the vessel always exceeds the
[0p4 A fughen enfiiodimestlanalddis] toA thel raftrer mentionkdraoptimisation

aléd %l()?lgtltu est an ta va%{a%%ererretnt Itcc))ntﬁg 8 tuit%esgt}si 82pressurisation 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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20 al so constitutes an advantage related to the

si mul t aneous depressurisation of vessel (8) and | ower

cyl i nder chanber (12), which permits a restriction of
or delay in the fluid dischtd4ge fromlower cylinder
chanber (12) so that the contact pressure in the
sealing face between the base part and the cl osure
art of ves- sel (8) always exceeds the pressure in
er (7). 12 Key to flowsheet 1 Hydraulic

|st hydraul i ¢ piston 3 Extended section of
p| st g_ﬁ’dgo'tﬁwlgfog 4 Quide cylinder 5 Bore 6 Bore 7
&r ocmmayb@ullofprm;essure vessel 8 Pressure vessel
# ore 10%%pper face of hydraulic piston 11 Lower
ace tiog qfipistem botom) ower cyl i nder chanber 13
pper [ erchanber 15 14 Sliding surface 15
4J I(E;}dgi‘éfé&? ce 16 Sliding surface 17 Sealing nenber
&8 S&dréeng nmenber 20 19 Seal i ng nmenber 20 Control
nit/, valve 21 Feed |ine 22 Discharge line 23

i RS 1ine

7 Process chamber of pressure vessel
8 Pressure vessel
9 Bore

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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Claiing

25 24 Delivery line to / fromupper cylinder chanber
25 Delivery line to/ fromlower cylinder chanber 26
Valve / restrictor 27 Valveqh restrictor 28 Delivery
line 30 29 Pressure vessel O Bore 31 Pressure vesse
13 dainms 1. High-pressure device for operating

cl osures of vessel (8) and suited for clean-room
appl i cations, which consists of a base part and a
closure part 5 with a sealing nenber arranged between
parts, and for inplenenting the process with at

| east one process fluid and by neans of a rotation-

1o P plosty € e o Al RiRb oo BiRE R Bl B rEllbvied for

peitaprrobl) applidatione, whidﬂﬁccwélstlsdcﬁ a(t@seepaﬂﬁ andya closure part
draulic pjston (1) being |linked to guide cylinder
aWliR SpRIRG meéﬂlae& Wa@ngﬁ& bepvegn ﬁa@s@ar&ﬁeancbmrampimentmg

c {Hec ) s%n\tnﬁtﬁl at’ fs'a@f Bh@eﬁ%%gé Huid '?:m'dt B& erﬁ%@ﬁ%‘ ?& ee? Yotation-

face'so t I'nner space between
( gymanetrit yeliprdcating ipistom syé§tem, i said eyalem edmpritingadt least one

i d
AR EYAR e MY EC HiRfOR 1) Bitbioieh gos GApdCEi) ageh, hy-
Lsrﬂlg\é@Q@H ( %2?‘?5 linRed @@gﬁ):gé %@Pg‘ gao)ratetgﬁ? g@}@n gﬁg that has
bat legst onagadiad and cmtcurréamtieh eelnbmmenursi) ton( iEOExternal sur-

Lth [ 2 d
ol Seu i G il s bePoeed SHisEipunaRL i Fidrmi Biston
f (’Qﬂs %)éhhﬂaﬁéﬂ nﬁitBaéTJQQééi ¢:(r|7e2|052)lf!=,ql c%hd@rf cl%fhggr o) IdMéCAN upper

aracteri sed that - the f d for drivin

gyﬂm@ﬂr ichapikarold 3) ﬁpdu at IE@éhtOln@abOKﬂ (5h anteb)nisi provided in the
QRS hter Py o 52 B G i oS3 o 6 bores
saneg ey riding abngastedrio athégst oney ebatrol enit (20)deither 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 hydrauiic 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 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 noves
along the axis of rotation re 25 ferred to the
hydraul i c piston, the vessel being arranged on the
opposite side of the upper face of the hydrauli

pi Be'bfatith gaidhligurerheing ke ratiecef the porliormgt perieg,in r@iatlon to the
t surface between the

baé(ér‘ﬂggrofvélﬁéﬁqbﬁﬁggpgé%gﬁgé@ ‘of the vessel and - at

| east one of sliding surfaces (14, 15 and 16), which

2ar Bevioe aceordowy tohelain®@, i nner wal | side of the cylinder

ol R e e 5 78 b T i
nre%% tel®mi the |ﬁ?ﬂ2\gé’la§‘i§% g1 pE?in@zg aRa'oN thelrebedtie dolston

axl s o rotation 14 port ratio, sal
f i gufasebeingwheee the cylinler tind therpiston &frfqmeakts)meu into contact

;f zl?q"itgiq(jrpnl%ersiamﬁgﬁ Q0 | @%6%\(1@%{/%%%!’%]? g%he axls AGF rotation, is
c hafedted Q@Q%dr@bﬁ,hgbr@éegseast one of sliding surfaces
(14, "15 and 16), ich 5 are located on the inner

wal | side of the cyllnder and on the respective piston

3s UPedee gceprdingHierene aktheynreerming glaimstleon?.st on

ot HPSERrRRiN Tht AP MaF onellr IRGS chAfeRByEhe bores i

s yhpeidedtvithoa fedtActde dirasthpupstasain of doWegiregmasiane diahg.
to one of the preceding clainms | or 2, 10

racterised in that tﬁt | east. one of the |lines

Fdce aacqrdingle gng ektheprecping glMRi ke 3 restrictor
dléﬁ%* d{nemgtor downstream of the val ve. 4.

Devi ce according to one of the preceding clains 1 to
3, characterised in that ~ the switching of the valve
i it thext swgitahtieg pf QEUaliveaimitiatesdhetmesspisaﬁon rod dhne space under-

h h d
Veqs Beat e eq e of e MU Bistort Bt Bh UeSG e Ty et
ai d gfy Ifrledi hd fhetﬁ‘&egw\ﬂﬁﬁ‘ﬁb'éid Bfﬁ&i@n thus nmoves from
the starting position "Vessel open”

.h

= the hydraulic piston thus moves from the starting position "Vessel open”

to the position "Vessel 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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to the position "Vessel closed" so that the vesse

cl oses, ™~ the valve is swtched at the end of the
process in the vessel in su a 20 manner that the
fluid in the space underneath the | ower piston end and
in the process chanber is depressurised, further

val ve switching ensures that the upper cylinder

clm_gyg:%r ' : i cyld nder is pressurised with

6'fI ul v?da {%E&é%?ﬁ@rﬁﬁ (%('Ji%e and the bore so that the
hetiaeadterispd Shothatehersetting antiscaital tunilgcpopriseéo @t least one
"V&isel oBen",. %5 5.. Device according to claim4,
c Rlatigor dypagic fitidirrslricte setting and control unit
conprises at |east one valve. 15 6. Device according

7.1 Detlcdl dBofdifg & onk ARHRE bRICEAR daintd @t Bhe setting

and control unit conprises at ['east one static or
dgharacterised dntbat theclesd. streanDéy thee vesssb agidthetaylioter cham-

0 he_ preceding,cl ai,ns to 6, 5 characterised i,n

ket RS 0y foriled minonelySsarl At he JHiinug) chamber
Cbﬁé‘fpré%gmiééd Mﬁtfmicpéiﬁﬂjlt’ahébgély.de| ayepl V\,hen. t he vessel

and the cylinder chanber are pressurised with fluid

simul taneously. 8. Device according to one of the
8.pPevisaiatgording i one o the prasedsidaimed of f, that a

s : i | ;

1 HACAEASL f SHaE RihoIEMe0lR fRbroctBr¥aRartbf 3l and the

dlcmdid anyﬁlecliq@t %Imﬁént@k?s Ipmcél)c/ lth?q ﬂniﬁagsd’irflgb@tr_eam from the cyl-

under neath the | ower ce of the raul i c piston X

b&ideg by Andeguiathdhe iower Igteqo! the @riaéfﬁcac&tenot?w re-

t riee) Sg/bP8eB(8gedi ng clains 1 or 8, characterised

i n that t%e supercritical fluid is, for exanple,

carbon dioxide is (COZ), conpressed air, nitrogen or
9.i Revicegpsonting torbne of tha preceding da@msDéer 8e accor di ng

R DD S B g1 o B SR v
g{@Op), eMmpreddedudie hittdgett beinet gadeirafdtturd fepssmanol

and conpar abl e substances or m xtures thereof, or as
option a gas mainly consisting of CO2, oxygen, nitro-
10.Device according fo oné 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



20 gen, a noble gas or mxtures thereof. 11. Device
according to one of the preceding clains 1 to 10,
characterised in that an operating pressure of >160
bar is regularly reached at18he upper face of the
hydraul i c piston. 12. Device according to one of the
preceding clains 1 to 11, 25 characterised in that the

regul ar pr ssure(;n,the vessel is >160 bar. 13. . ]

| nBWeeﬁEH'? IPBn PERCUCHEN 13703 4 9CRsS gRRiiad: in the samirgopguctor in-
Onauﬁfiey%gdmr%% ﬂgfer?r@ﬂﬂﬁio}l. to 12, characterised in

that the device or a process Is used in conjunction

with 16 the application, production or a process
Hpﬁnplémanﬁaﬁdﬂeogm procasis of device- achesdingde anedobihei preceding

th fer,_production. 14. I nplenentation of the
pr%@ﬁﬁ%q&f)p‘&‘evi ce according to one of the preceding

5  cl hafactefiSed In thabthe@éi&d oF ??@éés”sﬂs Uad ik RBnfRKtiSSE with the
or process is used in conjunction with the
appPpiisativanprogueiinmer apregess ipithe eptics indusisiespt i cs
i ndustries. 15. Inplenentation of the process or

e [ 0 - r . C :
SMABTRAEAIH FokhBBRs? br Ha%ieR REBHE 1p SR 8Pine HRceding
usedims1dorgyunction with the 10 application,

production or,a process in the pharmaceutical s, or . .
1aractnisadiin thal therdayiea or PFRASSES &§ed in conjunction with the

10 application, production or a process in the pharmaceuticals or medi-
cal/medicinal products industries.



