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1 High-pressure device and process for clean-room
applications [0001] The invention relates to a device
for the closure of ~a vessel and/or form ng and
pressing sem -finished products by neans of a
rotation-symetric reciprlbcating piston mechani sm of
extrenely conpact design, which includes a s hydraulic
pi ston and an intensifier piston, each of which run in
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eve i ch onl uces m nor em SSI ons en
operaleifaeaessilaln Broees la;rgsaw&ewblph ¢anggt from J SRt ore 1

385 SR dha §KiBh -consequently require special squipment. So far high-
pressure equipment with adequate 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 applications at high pressure levels and
which only produces minor emissions when alternating load cycles take place at
high pressure level.
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Reci procating piston mechanisms for pressures of >150
bar are in broad and diverse technical and comercia
use and have been adequately described in

pat ent -speci fic and generd& technical literature.

[ 0004] Reci procating piston nechani sns whi ch incl ude,
inter alia, hydraulic s pistons and intensifier
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describes a return function of the hydraulic piston,
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kT T
springTeleNes NGRS e hAuIc RISt (o G IRE] PRSI s te

& th étBﬁce&ﬁ@d for pressures of up to around
% ?P,ﬁ@to oll ‘f@draul ic fluids above 160 bar. Inert

opefgﬁa@o‘ﬁ{' ‘frogi’ Endt fqUmely deaBNBYAl i thes RIEvgasiteratire are
reciprocating piston mechanisms which include for the hydraulic piston an
operating fluid different to the operating fluid for the intensifier piston. The
hydropneumatic devices described In  Specifications JP 09280202 and

DE 199 46 678 A1 may be mentioned here as examples of such combined

~mechanisms,

- [0007] Liquids and gases are used as the operating fluids, mainly water being

used for pressures of up to around 160 bar, and hydraulic fluids above 160 bar,
Inert gases and air are the most commonly used gaseous operating fluids.
Hydraulic fluid exhibits important beneficial characteristics In terms, inter alia, of
[ubrication of sliding surfaces, low compressibility and high temperature stability.
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30 Hydraulic fluid exhibits inportant beneficial
characteristics in ternms, inter alia, of [lubrication
of sliding surfaces, |ow conpressibility and high
tenperature stability.

- C: 1TBMP\ 10540- Appl i cati 6n3engl i sh. doC 3 [0008]

Detrimental effects which cannot be conpletely
elimnated from pi ston- based devi ces include, inter
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quantiti es of are entrai ned at every pl ston

SQ?II"SR@WP% ?WQQIWP%FaH&Jendent on, inter alia,
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r and runni ng agai nst one another, resulting in
ﬂlﬁﬁﬂaé%ibﬁﬁmbﬁ@anﬂéaﬂlﬁtgéyaﬁﬁhtltl es. _Th| s effect can be

m nim zed by nmeans of suitable sealin 'ﬁ?ﬁ/sé\?‘% %nd a

[0t 8HHigh avorkifg ereﬁ$tﬁe~°emeéﬂtqﬁ%ﬁ@eqwﬂ%uw%@§ pLing spgaces
! S Oesuitirg Rupressehdin
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lay@g@@au@mwﬁs T elfest pashbe inimized by MRS tsufipbyp $Bhung"®

sySlemhE HifdSa aﬁgépﬁmg%tﬁfacé'tfe%ﬁnew frhe tpRenGaIB SOF iRAeRmgOf
m ssi ons an subsequent l%@gq reater | eaka

cqmaﬁtnr@ssw in jorfles OsUPPERSS laakage areihoweyar rREHeIa P e fact
that %9%@5?58&8& %1"\9 Ardsion Gk s@éliﬂg %Hténép RRIcEEP Bs @l"@sure

rrpurltles res tlng rommaterlaﬁ‘
neesgswﬂ:rthandnﬂeammge of mﬂﬁStoné aggosupseqently greaieiclgakage

oJatlies> 8 aifon, Sk B SAAENLAIBad-Boddy AR tdren

y |n t e case of cleanr
epﬂ)mﬁesp&atldﬂ&ramaohedn cl asses are defined, for
exanpl e, in DIN 2083 and Federal Standard 209D.
[tmmlslmpun'sesofesultmg from material erosion and leakage from the above-

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

hi gh associated costs. O 4 particul ar seriousness and
di sadvantage is contamnation with oil msts, since

oi |l -containing enissions are in many cases chemcally

active and can be C\TEM'110540 i.01.
rerBRNeId; agRin By MsindesbPEtCARRINRI BH?WSADN& g for'thbir par, are

nd P HashabrCA Nicinfddhes A6 BAS mdmsaih be femretnblgl diszitvantagenue
not desirable in cleanroonms and can, indeed, be

thet@r enel y di sadvant ageous there. [0012] It is known
that fluid-h t
BRI Knogn e BicA e S BAO RS B FRndRre lecr
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bléﬁk@%% @ﬁérhﬂasmvsyt@a{:ﬁﬁ febadled et sl haavaiie filidivhsviae
the io0 source of this inpuri r} %Pessary1
sguree i thist WWHFG%I%FW% éHﬁ%@"‘V 86 AEARPORY W M8Png
r&‘?&l’le& %?\hﬁg‘é@élaﬂ Qe t@' tﬁe ale%Qﬁﬁﬁgdtth Godsodtsl naedmys of

xhaust i ng of ress hoysi ng and of the
eah&usflm!bmthﬁﬂfﬁﬁﬁ é@'ﬁé@ al’(‘tﬂfi"ﬂ WQFGF $EVEEChni caI
article discloses a pneumatic ¢ t on-

[9033) A birther faghnical ariigle disclpsgse p;p%,lmaglﬁ é;yﬁr‘{&ef i no FP&S{%
{?:# H:;l'd fﬂgcﬁnFﬁ’tﬁ hﬁ@pdﬁ%r' tﬁél *1‘“ D Fordfa AIGHEEENIghep m(olimm

urtabilit | eanr oom servi ce was ag %%d

\Amjunyeixemata!iﬁgffé &Mblfﬁy fora SBaRoPH EBRICE YRR 45
gteﬂgraﬁ@’ g gaﬂﬁl %&d gts{psce BEMekR %esbwavn%wmm the
n Itte othe c

conne S mere | i nder ,tube fo
spalingostdp. Meeiun sonpactiens, Hereydiad e FYERE) Mh% 'F“SA

A58 Ao EmRiohE R BRaY. oned T ecl pr ocal fng

ani Sms | ncor porating an exhausting

[@égfeﬁmdnsfaapor a%ﬁ‘:toft hiad %ﬁ%tmemﬂinedsy@bipmaﬁrrge piston

ssary e assurance of m ni num

r
nwhamsms dgagprrating, antexaauaun@sw@vuseﬁh@ e thajdconal

X AH1di8 lcomberittatidns
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capability are used
[0015] Spatial separation Is implemented in the case of more complex

production systems, in which components with cleanroom capability are used
simultaneously with less suitable components, The equipment not suitable for
cleanroom service is accommodated in so-called "maintenance zones', while
the cleanroom-capable equipment is housed in so-called *white rooms", Such

solutions necessitate complex and expensive fiuid-lock systems and
'~ organizational precautions in order to ensure the exclusion of impurities from

the “maintenance zona".

[0016] US 6,067,728 disclosed a device and a process for the drying of wafers
using supercritical COz a pneumatico-mechanical closure device being
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25 simul taneously with | ess suitable conponents. The
equi pnent not suitable for cleanroom service is
acconmodat ed in so-called "mai ntenance zones", while

t he cl eanroom capabl e equi pnment |Is housed in so-called
"white roons". Such sol utions necessitate conplex and
expensive fluid-lock systens and organizationa
precautions in order to ensure the exclusion of

i mpuriti
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pRERASCB-rAdchaBalV@s=tfd oPthdCprbcesd d6aMPbies biethohsy statimaips of
pneumati c piston and | ever

| d _
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| .

, . Arter ° pneunmtico-nechani cal closure of the

apH oticls the SGeRsOl dhe YRseel B0 fhe RIpgesSS, &5 pjegtal prossure

ri%ﬂgitioned symetrically on the edge of the cover.
ese closure clips are pushed nechanically over the

(RHA9EA AlsalilitatRSsiahe bBsVeagentianey irventivasarelthd amay ranilg
rovide the tightness o

P | f the vessel tolurln%?t heCI hich
PR CWEh may Pareqaided pF culical dn TTTBCQ! epsEIPRP gnd whi
sEVerag iRt A8 Shupbet i réﬁﬂﬁﬁﬁliﬁﬁ Rirblszeghd/aveumhbarrof grossibla e

many  nmoving 1Q parts, whi regarded as

b
PEQCRES E¥0les Per Withel Wne.cah §§$%W§%Q%§‘e Ay MOYGragNts- Jn

- adbiiod ﬁ\s%a&w*apéraﬁénsr RGIUREP R0l Abekitatk &S campler rcontrol
nu possl bl e

| ér of process cycles per unit of tine,
dg¥cey result of the necessary novenments. In addition,
the many operations required al so necessitgte a

[l Thex obisativeolo! thevinvention 55| 90 2¥gid TadtoRple XDRHS G
pé&rigﬁtﬁ/é‘ \‘sﬁﬁérh@%n?}%r Eﬁbeﬁ%ﬂdaﬁiﬁ%ﬁ @ _fr#e%llalﬂé Bgatt pyameans of

ective systens and/or specific partition of the
techaicklassliwionp Applemented ansthefrecipreealing istod dref. 1g Agdition,

R ATBNAR 08 reBBsdiRS | AIARAR BRirBhBR ddefaloh-witnthe

, types necessities of safe

leavest pegsiial abmberoganaiemsitsidhlowss PaseRISsRUTRRL Af Fiqying

oRHE R0 B0 sHERE "7 1o be achi eved. [0019] The

[@ﬁggﬁgmqr%\éﬁf”ih%ﬂ&ﬁ Prodlfss 19 a2 saiRlio teNthie© prétilem in
accordance with the main claim by means of a device for closure of a process
vessel using a reciprocating cylinder, characterized in that the reciprocating
oylinder consists of not less than one water-hydraulically driven piston which,
via a fiuid, forms a direct functional unit in axial direction with a pneumatically
driven intensifier piston, the upper face of the hydraulic piston taking the form of
an integral companent of a veseel and consfituting the vessel's closure element.

[0020] In a further embadiment of the invention, at least a part of the sliding

‘surfaces exhibits a surface structure support ratio of >60%.

[0021] [n another embodiment of the invention, al least a part of the sliding

surfaces is hardened.
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accordance with the main claimby neans of a device
for closure of a process vessel using a reciprocating
cylinder, characterized in that the reciprocating
cylinder consists of not |ess than one

wat er - hydraulically driver piston which, 25 via a
fluid, forms a direct functional unit in axia
direction with a pneumatically driven intensifier

10221 o e SRR prBSEiont g SR dpencb b el a0
c?m}&t itchaﬂabmg ntt)mﬂ €luid qa;rstelfrdbgfhbéi@@ lar mta_emyevmm!e- flujpoee] gaSnt
a, rur er odl ngn 0 ae L.nventi on r
Hoingy asach Henoperan: it o, viERDoni iy Bheto® e AYRE,
FRENASEd pistah Using Eormtre8bedr dr@Aathbr gas armmikibrer of gadesdi ment

of the invention, at least a part of the sliding
[eo2sf mcefuriher Advadtageols VariaiiEdifhe process arrangement, resetting

ot BB ot e o SheipS RAR Yl PPt el

acborhiRhe tekb G of e andrairior plbion, dihad tHe fuidfaetsadn the lipperg
st s mprafaisnt bl e BBSTlpETe 10,
AT R SEEREH el o TnonERR 3585 Mant O focludese,

gmﬁlﬁ)ldﬁftwcali'écﬁ)gb%aﬂhg ltdme mmmg miﬂmﬁﬂngﬁmgﬁfjss cycle
resetting, of the hydraulic piston by the flui
Wﬂ%@d%iu??‘ﬁ?%gcyl i nder chamber directly

(G NST BRSSPl 5 A il Y it o

1B _Ebta? iig iﬁcgédtﬂ'zjtit @iguﬁ@ ih!{amlsijlbn itheed umgm' f]?o? iof $hes hdraillieg
posi tign.. evel oped vari an

L ANSAAT I e GEReics PraBs By exE e reriay Bind fERFor

g&&@érﬂhﬂfmbipf&s&%dn fHeQebEed, unit with the process cycle

taking place in the vessel. [0025] In a further

(GRS ETHBeS RN AIEdaRiitstancipplidigiop b thesdavica fpm precasses inf
>180 bar is reached,k at r.intervals on the upper

d |
whigheat lgast pne siparegiigal gas 'Iﬁl(ag?%ﬁ BEYWHP i n t he vessel

t h i idf | ar| y hei

A0, PR i and oAt o 2Bt i the Jeblio SHElsitoft

beid0atth@budly 38ed Rt lprshessaswiigptake pldcentirettivt drandirecilcio
processes | 0 supercritical gas

ich at | t ,
Cleg‘ﬁg% an OE‘Héim'n@égg{"&“ﬂ%@ﬁvl’ﬁ?&%ﬂé"i@@Wte and process

o e uerion pltasBelogis, T, ol @RS bARE pBtfy adfess

f6H Sfithoturity pro6dsses diractlyror indirectly associated with at least one

~ application, production method or process in the semiconductor and/or wafer

production industry, the opfics indusiry, the phamaceuticals industry and/or
medical and medicinal products industries.

[0029] In a further advantageous embodiment of the device, the upper face of
the hydraulic piston takes the form of a pressing die or is rigidly connected to &
prassing die, the latter essentially moving also axially relative to the hydraulic
piston. A pressing process using the above-mentioned pressing die, which
would be utilized for pressing operations, such as forming, gluing/adhesive
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20 clean-room and/or in simlar |aboratory or working
facilities. [002a] The invention also includes an
application of the device and/or process for
manuf act uri ng processes directly or indirectly
associated with at | east dne application, production
nmet hod or process in the sem conductor and/or wafer
production industry, the optics industry, the

RIS a8 B PR et SRR b e

Wmﬂ{,@g@@us enbodi nent of the device, the upper face
of the hydraulic piston takes the formof a pressing

[(lsbse] Bigure§ 1rtd glsﬁlly?l admyﬂamhadetﬁmnal wepvr leﬂﬂ'lenlgwxdrefe t he )

att ssentia V|n axially relative to the

hydr%ﬂf[e E‘eﬁp@f’?ﬂ{% m;z gl%’r'f'gi?'brocess usi ng the

abovEignenRecpedatnge mstenng naiickanisthi arkd 3@lves Uit dthiee starting

utilized for Si eratl rmng,

gI ui ngl adH%@‘ic{i‘é’ﬁ'@ %EW%F ﬁ'ﬁ'Bnggsc@?‘i‘;” gl i sh. doc
?OB nBeéiprof:ﬂinglp’lmﬁ m@éhammamcmmasmﬂme enidesdither oom

condl ions, Is thus covered ¥ lglyenﬁ] %&9%8]

Fi gur es 1p'ied“9§5é'H$09 aPhashgAdd fr‘?ﬁ?“@e Sehal 'Ol

t he deV| C Bositichni (Sesdel cldegdpr ocat i ng pi ston mechani sm 5

Fig. Reci procatin i ston, mechani.sm aI v.e

(e Bt FRGPORBIR ORI 66l FHBe g Tk,

("vessel graB, prefiue infnsiacnphapasitiord( “rasstidockedghani sm

and valves at the end of the pre-pressurising phase

mmi] mee’sﬁgsém invgraine il ldeﬁcribed Selomt Innguorepdstiatl iusimg further

d 10 Fi R
cxRIERRIoN s A Soards At Fpreng 1 ofc Fighh k8l we
F qétrn@?aﬂcrrbaﬁﬁ:baﬁr@r p:stBn%md dhextird unm n{ ‘syasdarick oxithethy

mveREEn 41 MR A WAy CBul RREDGT CFDR A0S e

faHSordl GHiE ®ith & hQurﬂat:cFﬂ\t@Hé‘ i%rb stheR vtaf‘a?ﬂmdnwdf@nﬁ mmmu ic

Iston and closure unit in agcor

reci pr ocat | ng Ifa
ipyinderrobamber naﬁérrma.t@aer and 1868 C16) & (PSSP ARATATE Bcts
OFWH vagpé}itlﬁﬁéﬁqﬂr.ﬁ&ﬁncf i8 aFBnged FHraNé! @ tHé bEwdm surface (1 9)

uncti on uni t

pneuiratic intensifier tf
of 1o hyelalic csingera The PRt &g of Bikiwls PR ¢ ATHEIAIY TG
tﬂ‘?@%ﬁé ]pf &Essu?%‘?eéé@f’(@ %ﬁd”ﬂ inh ffeSrésbPl vatbioh ItHb lﬂ:ﬂﬁﬁﬁplme

bove- nentloned

ohtheaeusl (B-Blirosuraces: (161 pehioniospracals plgion and slosure”

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

a high support ratio and/or high hardness.

[0032] Figures 2 to 4 show in schematic form the device and the process as
they have already been implemented in & test facility on an industrial 1:1 scale.
This test facility has been operated continuously at full load for a period of ten
weeks. The pilot pressure in cylinder chamber (3) was achieved from a large
water-piping systern with no additional pressure boosting and was around 6 bar.
N, from & battery of pressure cylinders was used as the pneurmalic operating
fluid for cylinder chamber (4), the pressure of 25 bar being achieved by means
of corresponding pressure reduction. This test apparatus and this process
achieved within a period of ten consecutive weeks approximaiely 100000 load
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of the hydraulic cylinder. The upper and of hydraulic
piston | additionally forns 20 the cl osure of pressure
vessel (9) and is in the present version the bottom
plate of the vessel (9). Sliding surfaces (13-16) of
the reciprocating piston &d closure wunit in
accordance with the invention are designed in such a
way that they have a high support rati o and/ or high
hardness. [00321 Figures 2 to how in sche
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test Tacil ¥ has been P@ﬁt
wegIguedolpsRgaing! & yake angbiipld Biere i srpe- 8#"9 S IHSXRY.
i&‘ﬁ pilot pressure in cylinder chanber (3) was
ieved froma large water-piping systemwth no

1608 Witk édneBl %Sﬁﬂéb&ah&pat thaom&Bfal veNging revfacesp ithiacameN2
from a batte ressure ggl i nders vvaﬁ ufsﬁ,@* @ej
ApPBT bR dhe Blsing sBCEINAAP BEYA SpRerh At Sorleal odd,
t E?ol@gﬁlﬁﬁg%ﬁh@fshaﬁg hafadesiang taahiasthgbof thesensurfacds is

ol RVENIPGE AURASLIS TR G945 9P 16 AL RETBRG 5

Wi @ rde efcweepr oxi mat el y 100000 | oad
t@QQEIQE%P( 1052§EA®| catou_arglish.doc cycles at a
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cph &p achieverh by fmaane maémﬁmlt"@ﬂﬂ qRieraing gohard th""““'"
pﬁ@ﬁ@qﬁs afHAPRAB - a?chl% @Hn‘iﬁr&lﬂl@ﬂaﬂﬁﬂ@ﬁoﬁ@échﬁzed

a support ratio of >60%in order to avoid
cogepaniesy of the sliding surfaces and that hardenl ng of
these surfaces is an advantage. Austenit ter

[wsa]eTruse%a@ covers ageamesefor §P¢1’6ﬂ°nrf§§'i’€f Quigefn @800

gre}fghb ﬂ?{vﬁ#ch%l ﬁ?g]drm%ﬁifﬁén 1.1 mMdV8d4d tﬂ'eh maﬂe;sdsmﬁ bfyor

ort ratios are
mms of m@ajoatatnqwmerrmawem&l’ g ﬁ) dMale e b is Aﬁ%wﬂe ilﬂ? Bgl’mﬁs
G HRTRAEE AL ES: podforfeE Bushetieh 2 b2) bARRE pEesame
tovy apphad toethadnveniade (20) ﬁéﬁ'ﬁsln@ﬂs'ﬂﬂifaﬁﬁtﬁnnih!-’? |"Eﬂ"ﬂ'§ i‘
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generated on sealing member (23) via hydraulic piston (1),

[0036] After completion of the load cycle, intensifier valve (22) is opened and
cylinder chamber (4) depressurized, the operating fid of pressure
Intensifier (2) being released into the atmosphere. Hydraulic valve (21) is then
set in such a way that cylinder chamber (5} is water-hydraulically pressurized,
with the result that hydraulic piston (1) moves to its starting position
synchronously with intensifier piston (2).
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the invention, in which a hydraulic piston 1 is noved
to the load position by neans of hydrostatic water
pressure (Fig. 3). Valve (21) is of a type that
permts to close bores (10 and 11). Positioning of
intensifier valve (22) cadses pressure 20 to be
applied to the lower face (20) of the intensifier

pi ston, thus nDV|ng thls piston. The ultimate

th lind h .3
(RELTHR S AP RO AT dheo esrel Py aealionrFECn
poSfishifg?SDhytilalied Palve (mﬁﬁadsik@operaﬁﬁgl fitiieo be édabgre (10)

e upper face (18) on to vessel

conta ure of t
"(‘@YV“I“ ‘g‘@ﬂ@’feé 3$d on seal i ng menber (23) via hydraulic

(i % dbuanCotutres il Bonse PRPeip BB R il R 2,

hymamtbqﬁstéﬂn )pheﬁble amnumch parfmumg@ﬁaammgp witlu rederefice to

Ige{ St 1@1;1@ &Asgfélgu his i:él%‘?al{;@ﬁ tg l{ee%ee r{gﬂsepgiqqe r%s%ttm
oﬁlnwmb:h;ﬁétoﬁ Y2) ardetor m’eﬁw&snﬂ(oﬁbf the vame eycléy Therel is alsbl y
suri zed

t hat h ul
afigiaad o 4 tna vavespastoni sy ineahped 5t 8%l S By
cvdld. Fok ﬁﬁt%ﬂﬁﬂe&é@fzamnséf‘égirﬂab chaﬁ\BeTE!YFlﬂﬁb%lﬁ@r valve (22) can

Appl i cauollensiisn. nc

 ramaimnin e Poalticpewh leipétrﬁﬂawé ok e('&.%{ﬁ ;e AL

v@&‘él"?b@iﬂbﬁ‘&a@f éi&)aeﬂohﬁahéalwﬁn&vamlale\msssmhmﬁﬁawnloig
Vi a cyl 1 .nd

n
p(styp repesting | UNFAEPIEd Nae @ﬁsug?nspate@glﬁ%ﬂ bhthenond °¥$}9 @Qﬁ’
SR Sthske! RhihB MBAr ®aiohe Geviiediiaud inet ne@ju@na
1 whi ch constltutesaFartlcuIarIy g He%%n H
swéwnc@tﬁe@om@oi unii @nd i Rastiqulagly suitabis for FRpic fop 48518k
@1 gs the need for separate resetting of-
nS|f|er pi ston (2) and for precise control of the

[db‘?ré MSorfipdrb @ fo knbWARviESs, %e%ﬁamﬁlﬁﬂmhgﬁﬁ Iar@ewfp?évehi@a by

val've position is Iargely uncoupl ed

therfactitoatdndieptiransmission ofifrcajs qﬁh@y% f"P'Z'atB? mﬂe'@?@f pidton
¢ Yild ﬂg&éulﬁhﬁ%ﬁr vib The fllifat Iﬁﬁt@bf ey M@V Endrba (82 ThisOis

remal osition it attai ned at the end of
engused da/dﬂaq/cfa@t that oibk the "Vessek|ctospdsianploposiione GIRr e

@Q mbe® EPAAE®) e HBOMEM Jﬂagugd%@meamefmm@agm@aeso& the
on reset I ng, unc al ve ositions at th
pistoas theséfotenreves same jrgo dlrem @xlaémmwltjn the 6ylindst Wé'l@el"
SRR 500 0, A 1953 i 88l 1 et

pistantralbtive thdhe lomper thob ohﬂjehhdmgl@qmsiad is high
pressures.
[0040] A particular advantage compared to keown reciprocating piston

mechanisms is the gentle operation of the hydraulically operated piston( )1,

which results in only minor loads being exerted on sealfing members (25 and
27). In the end position of hydraulic piston (1) with onset of ultimate force via
pressure intensifier (2), there is no further motion relative to one another
betwaen the sealing surface and piston walls (13 and 15). Potential emissions
from sealing members {24 and 26) are retained in cylinder chambers (3, 4 and
6) and expelled via bores {10, 12 and 24) during the normal working cycle.
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[ 0039] Conpared to known devi ces, nechani cal damage is
| argely prevented by the fact that indirect
transm ssion of force is achieved fromthe intensifier
piston to the hydraulic piston via the fluid bridge
in cylinder chanber (3). This is ensured by the fact
that in the "Vessel closed" end position, cylinder 20
chanbers (5 and 6) are not conpletely enptied and that
the surfaces of the pistons therefore, never to
e eedtonsh v JAEHER IniTRROTRE: A SRR eoviiBge, B
thérbfafd éd?ﬁbv@ﬁ c&ﬂﬂﬁ arell tOIe cufbritstadé 6ahamnl i es to the
upper face of e Intensifier piston relative to the
| oner face of the hydraulic piston. [0040] A
particul ar advantage conpared to known reciprocating
pi ston 25 mechanisns is the gentle operation of the
hydraulically operated pistond, which results in
only minor |oads being exerted on sealing nenbers (25
and 27). In the and position of hydraulic piston (1)
with onset of ultimate force via pressure intensifier
(2), there is no further notion relative to one
anot her between the sealing surface and piston walls
(13 and 15). Potential em ssions so from sealing
menbers (24 and 26) are retained in cylinder chanmbers
(3, 4 and 6) and expelled via bores (10, 12 and 24)
during the normal working cycle.
C.\ TEMP\ 10540- Appl i cation_english.doc 10 No
addi tional partial vacuumis necessary, and a
significant advantage is therefore achi eved conpared
to the current state of the art. C. TEMWUO54
Apprication_english.doc 11 Key to diagranms 1
Hydraulic piston "2 Intensifier piston 3 Internediate
space s 4 Cylinder chanber 5 Cylinder chanber 6
Cylinder chamber 7 Hydraulic cylinder 8 Intensifier
cyl i nder
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10 9 Pressure vessel 10 Bore 11 Bore 12 Bore 13
Sliding surface 1s 14 Sliding surface 16 Sliding
surface 16 Sliding surface 17 Upper face of the
hydraulic piston 18 Upper face of the intensifier
piston 20 19 Lower face ©f the hydraulic piston 20
Lower face of the intensifier piston 21 Hydraulic
valve 22 Intensifier valve 23 Sealing nenber 25 24
Seal ing nmenber 25 Sealing nmenber 26 Sealing nmenber
Key 1s@iagdi@R§ nenber C 9TEMP

10540. | i cation_english.doc 12 Patent clains 1,
‘Rec; P PRE i ston device for the closure of a
2vesdalengifist pistarsi sting of at | east one base el enent

Sand ’ﬁ%ﬁ[‘%ﬁi}ég% el ement, said system 5 enconpassing

at | Pabl e piston (1) with one hydraulic
4cy| i Cydiedereshambér7) , and at | east one novabl e :

g nt e@ﬁih{ié'r%aﬁb ton (2) also conmbined with one

intensitier cg i nder each (8), all of which are
Srmetrical, hydraulic piston (1) and

7 US da@bbyimasy ! i nder (7) and intensifier piston (2)
nd its | ntensjfier cylinder (8) each being arranged

a

Bal orlptensifiel,@Yd8t rotati on 10 and hydraulic piston (1)
of eatptpégues @dzsbline pi ston end | ocated in the hydraulic
cylinder (7) at |east one circunferenti al

1Pei HBP cenent running radially on its

11 Bare

12 Bore

13  Sliding surface

14  Sliding surface

18  Sliding suriace

16  Stliding surface

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

22  Intensifier valve

23  Sealing member

24  Sealing member

25  Sealing member

26  Sealing member

27  Sealing member
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~outer surface, with the result that the internal space

bet ween hydraulic cylinder (7) and hydraulic piston
(1) is divided into not Iess than two subsidiary
spaces (3) and (5), and not |ess than one bore (10)
and (11) in 15 hydraulic eylinder. (7) |leading to each
of these subsidiary spaces, the cylinder (1) being
driven water-hydraulically and the intensifier piston
(2) pneumatically, characterized in that - hydraulic
piston (1) and intensifier piston (2) are incorporated

j +direct axial function in relation to the axis
I:l'.;'?grfric‘):?ala'ﬁ|§on via the fluid | ocated in space 20 (3)

1bﬁ%&?p?§baﬁhﬁq“§ktd‘n3&e%ao@w th@fcldéLu%t i (ebbelaid amausung oicat

nsifier pi ston face of

hyleashubne pass oplenent fa5dniang a%OSp@asge@gﬁ 5qudt gystem
cl é?éHr‘hEaé% n é‘t%ﬁ'ﬁ'opé%oﬁblebﬁéteﬂ ) @:ltﬁi bdle Rodvaek &linda

t he closur

th |
pagach é8s et ateieast mv&zabdwgnﬁlﬂeé P&Jans(%ﬁ'eSP ?ﬁ@glf‘gﬂ Wi
(%n%t .hi%ﬂsrfue?r%yi@del?yé%ﬁl{h J, @l R:lf SHRh ér%)rotakleﬁaufyaaydwmmml

osite up hydr aul

pl mfdtauhq pistonail and e hyd@@tlc ovlader (7 ﬁeg é"'?'eﬁ'fi?é Rigien
ﬂt@ﬁs.ﬁe%gﬁ e*aa% bé.ag %Frﬁﬁded Aunid a¢ ass of rdtéﬂbn

ers and piston Surfaces in the zo

mmmyd:anhn pigton r(dj)eﬁeahlﬁﬂg on gheopisten iend decategip 1 'Pf'ogxéﬁ{s’
PRBARED L) e R3S GNP GBI MrdlofRBiGANAD FaERY n it

r aduédri sumface, swittwshea rem#iptbat theaintesnadfspase brjwaas Bydraylico

SR o D S aiseeke v o
Ammhsndlatyl sgpaces (B)iesid. (B @nd ot less Menrang W@d‘bﬁ)l% Piksion
h%%i%h% MF r@j ‘{k@i@g?& @a% of NRedeC 8tbdisy EiaRed): afh@e

| ce I'n accordance With
ortqhmfer t(Hiebging civem yatdrdiydnatljcally ehdrtae irdensifiad nision (@it

" Rreaoe0n ardeactde R 0, P PN The B ston
s urifydriic pistohl(¢) amhintensifier piktoc (R)tde inoprriorafed indng direct
D i hoditn B5eaud B 5 B rEhR P MG RodR i ebace
ang} b&twedRioaler Sdcet 19} biepistsh 1) @i uppeafdcor(18)sothintensitiesd.
piston (2),
- the upper face of hydraulic piston (1) forming at least part of the closure of
vessel (9) or being rigidly connected to the closure part of vessel (9), and
- the said closure part essentially moves along the axis of rotation in relation
to hydraulic piston (2), too, and vessel (9) is arranged opposite the upper
{ace of hydraulic pisten (1), and
- at least one of the sliding suriaces (13 to 16) located on the internal
surfaces of the cylinders and on the piston surfaces in the zones in which
the cylinder and piston surfaces are located opposed to one another and in
contact and move relative to one another parallel to the axis of rotafion,
shows a support ratio of »60 %, said ratio representing the proportion of
"peaks’ to the ‘valleys" of the surface  structure, and
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10 3. Process for operation of the device in
accordance with one of the preceding clains 1 or 2,
characterized In that ~ the position of a hydraulic

val ve (21), which controls the feed and discharge of

cylinder chanbers (3 and B of hydraulic cylinder (7),
causes feeding of fluid to | ower face (19) of
hydraulic piston (1) by feeding, via 15 not l|ess than

del I d 10),..o0of flui . nt
(5, thep ExcRgenhg disioT Sesomas) Rer i anbit €, g BpBRARS)
andsdnNRIor iReeperdy ol hydraul ic piston (1), and

t hus noves the hydraulic p| ston fromthe "vessel open”
starting position to the "vessel closed"

£ Sdia i scepriaee v jone bR ket 1 r ey L har
al dft:aﬁé&t&ﬂﬁed in Bt es |ea{sﬁen@wtr§aéghda?sslgrwds iclqat:';zlohratr:iei c
Beﬁﬂi‘gs“'&éﬂgﬁﬁ rF;Eé 9 dhe it )s“r'f? 408p ’@Aﬁ%gg?%zﬁ
V\’leﬁéh gRylifdes ahh lstcfrﬂﬁﬂfaaéwa;@l leedied gpposkd tdene ghotheter
O oL s b3 ot BB e BBt i

I ndfedalide i€ hatlefédn (2) by the feeding, via not |ess
than one delivery line and bores (12) in the cylinder

Pt St Gt
e (82)2 ?WF@’PEF@I {90'5%8 to thc(a ')'vessel | ocked" and
P 8?'1&%3&%@0 rtu{&l((ea,@g ivg@l o%gi whic eio'ﬂgrolga{hgt@w%d
| s st it e O
chariGeing of Mg e fnes s (ake g psian hol frino. U

pi st fdt 16sb tnl@ﬁlm atsupé Siﬁ?lwantieﬁb@@(@m)' ofs fuliie doto esplatey (3)
hydraul i ¢ val ve

t hat befyaen at)perréﬁ%et U@h g @gq%ﬁﬁ%f’gltsq'oﬁﬂEJ awﬂ' ?Ear”?v@ ) of

fl uuq&,d@uh&?gt Eaﬁ@per space (5) in 5 hydraulic
cylinder ydraulic pi ston (1) and the pressure

aal | figs Ridved tné h&tdnmmmd yessEl dpers'startingaposition
paral l el surface cj rcunt

r ei ntodhe eEFR/ Cfaé%tpéﬁip'@ﬁﬁﬁlﬂng@o@ﬁ enm{migéigeteg%%lll(% of

B?/-g{rg{lélral(tﬁy (\:r)ﬁ/llyg e@ﬁttbén movﬂg S|n (s:uch a weX: th hlae"ill %ﬁ%@%’lbo?es
(10 and 11) assigned to hydraulic cylinder (7) of hydraulic piston (1) are
closed and

x the subsequent positioning of iniensifier valve (22), which controls the
feed and discharge of the cylinder chambers (4) and () of intensifier
piston, causing fluid to be applied to lower face (20) of intensifier piston
(2) by the feeding, via not less than one delivery line and bores (12} in
the cylinder wall, of fluid into cylinder chamber 4) below lower face {20)
of intensifier piston (2) and

« intensifier piston (2) therefore moving to the *vessel locked" end position
and the said position being maintained for any period of time required,
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its "vessel open" starting position, 10 * the fluid,
which is enclosed in the space underneath hydraulic
piston (1), thereby acting on upper face (18) of
intensifier piston (2) and noving this, too, into its
starting position. 4. Devige in accordance with one of
the preceding clains 1 to 3, characterized in that a
readily volatile fluid fromthe group forned by is
et hanol , nethanol, isopropanol and simla @ﬁ @% ances

or= nintengifievalyes22)dhen being aperediangd the,fiid in #0%Hed
by h%ﬁib@l‘d{w‘ IGwér¥add 186 of infénsiler Eiéﬂ:fna(% lbéirg)%d@iré’é%unieﬂ)andor

gas consi sti1ng essent i oxygen,

n| J r%l?)%@%uéﬁﬂf‘ﬁ rEUIICIQOgﬁeQﬂ)'He?ﬂg?o%ﬁmﬁétﬁh%QEh aiwaym vias

In"the sa space

WI t haidaast ene delvept e aad ,bgrq;ﬂé) fhd is fed rrﬁo hg;@?%ﬁé’:{e @{‘;n
char ﬁlk?cgﬁndep (fg fb?%g@rauﬁ?ﬁbﬂox (Y)ﬁhﬁtt ineyrbdsureladtihgon

t he anol , ‘i sopr opano|
and memesaent@ubsam@@s apd epsantials pavallebopuriaces of s bg

as ! Bfubretoftil plséﬁarﬁlﬁl?)éée‘?ﬁegﬂb@a{e@)o pOsitERAe e face (19)

i nt ensl Intensifier_ piston (2

t hat ofahygwh@ gyl@dglt (Thig il @rwayamag,hmantqgkgbg\qve to
n|tr wﬁlséngﬁjmg@%,m xtures thereof is used as

the e sal spaces. 6. Device in

aGe %Qfmee gh ks Qt{kﬁos% il he sga@&sﬁdéa.saa@ﬂ AydrBulié smonB (),

characterize a wor ressure of >180 bar

i s rmgcebarawngmump@ufaceﬁa)pb@tenslae@mwﬁ) @nd mAYIng s,
pi st& ﬁ@ltsszartr@?ﬁ_[&ﬁﬁn' n accordance with one of the

prece lng Cl 0 6, 30 characterized In that a
I
& R o oufe yBonk Bt kbcatii cieag PR, " Em
Utcharacaeﬂm b¥ thatea deaclllwaa’qfeaa@grmaae Vareyp ed by
@p@éo‘?ctﬁ&hé\g)&%rﬂiréﬁanﬁl ARy %mnl?ﬂ%!b@fah&éd érerﬂlxttﬁed giseohe

i'sTus tres.
Utad the Atidom thef spatas fdmwd:ly hydrautie svlindace) m hyairaie pigton
dj hhwble
NG FECh B8 Balifthg bebohiall of GBk M5hon ifodeh
apgasi ar aixtores ﬂpnreazfua:waedranlrxﬂaﬂlad indhe sgidisPaReSss in the
sem conduct or and/or wafer production industries.
5. Device in accordance with one of the preceding claims 1to 4,

characterized in that a readily volatile fluid from the group formed by
ethanol, methano!, isopropanol and similar substances or mixiures thereof,
" is used as the fluld in spaces (4) and (6) formed by intensifier cylinder (8) of
intensifier piston (2) or that a gas consisting essentially of CQ,, oxygen,
hitrogen, a noble gas or mixtures thereof is used as the fluid in the said

spaces.

6. Device in accordanca with one of the preceding claims 1 to 5,
characterized in that a working pressure of =180 bar is regularly reached
on upper face (17) of hydraulic piston (1), .

7. Device in accordance with one of the precading claims 110 6,
characterized in that a pressure of >180 bar is regularly reached in vessel

(9).
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10. Uilization of the device in accordance with one
of the preceding clains 1 to 7, characterized In that
the device is used in conjunction with an

appl i cation, production operation or a process in the
optics industry. 10 11. Wsilization of the device in
accordance with one of the preceding clains 1 to 7,
characterized in that the device is used in

conjunction wth an i cat oduct i tj.on

BorUt'élZﬁé'PB@gﬂ? deyice o acsoliianse aith opg oL ind ﬁi?é?’igkﬁ?@ﬁ‘%?&?
me;d bRaracrigedRiHat theldePico fuakd in aiarsiooivelacilitied. Devi ce
for pressing or formng of at |east one sem -finished

oP . afEtion *b)tf’thel @svl@?ﬁl ac@?daﬁncé mithtmermf therpreceding clalmst1 to
reci procating. piston ch onsi s

| s sChavgetensn Mocieh 08 gkeo ¢3od dncpirlihefin, i an
Vétiygﬁﬁ&ubr@ SrobiicNeR fop(eﬁa)aon @ rodees ih et sbinivondutornandiorg
intensifier piston (2) each with an intensifier

cWﬂde@dl(GB?“ ingdystrigsot at | onal I y syrmet rical, hydraulic

d.g!st@ggtq %fhaeﬁjeglltctgﬁn gé«:)or e thtg gﬁ@ qrfe% dlr&ﬁqﬁuma 1to

(8 Sprhctefz&PiAOtHat rAs ogelical @sn@;sean mxcm;mfcummtvam an,
and the hydraulic ydraullc

t
o plcaon o e ioBdr B htress 6 1he PrtR i Bl o)
13 iR TR o iiRth Al diod ik of Qeéﬁwgﬁééﬁ%@'m o
gmr ?\Hgﬁﬂe?i&d ridl Sthlat Tthe ?ﬂ@nde%/w a:uéaé an SOMIWUW)W““S an

| VI de I N n ess an WO subs, r
iappliation, procuRian, pPeTaAn 0 b oS (molte, BhaAERs, |
hymlﬁg&'aﬁd/swnbaiearanﬂ?ﬁedtcmdpmaudwmeaﬁheaf t hese
sub iary chanbers (3) and (5), hydraulic piston (1)

- {oehé\iceater lﬁéﬁﬂ\g\/\@ﬁ prmingdstaat! leagtl dne semickiriishied naroduct by

t t t
P PRI & RIS AT SRRRRL P PR ranaRign: (asisfag ¢ o
di &8 fdss Wdrédnel HWfﬁull@ﬁi@ion (Wnédch\Withia lwmalﬂm aylirgler (7), and

relative to the axjs of rotatjon

f gt dess3ihaneish moyingdgtenaiier pisign s@ﬁd@@c'ﬁ' ﬂ'ﬁbgbm@ﬁs’ﬁe‘
: gcyhzjr ?)eal( Eb?éuuﬁilly:"syﬂhﬁiﬂchp h?dthull&qmm () aad its bypdreulic

i nt ens
hyeyfi

it o o ereTeL pisgan [0 B rtnaite] HBRRT @)%
Cﬁ%@pﬁ%@?g %BFE} .%@até’?% lr?f ggtgt?clﬁis %éi the hydraulic piston end
- -loeated in the- hydraulic cylinder having not less tl_r[g\ pp@,cgpgmferentlal
o BRG] 380l SRR Vot e
oo bomsbay deaulcsyindardTx @y PSR G Gamidet o
not less than two subsidiary chambers (3) and (5), and at least one bore (10)
and (11) in hydraulic cylinder (7) leading to each of these subsidiary
chambers (3) and (5), hydraulic piston (1) being actuated water-hydraulically
and intensifier piston (2) pneumatically, characterized In that
- hydraulic piston (1) and intensifier piston (2) form a direct axial functional
unit with one another relative to the axis of rotation, with the aid of a fluid
which is located in a space (3) between lower face (1) of hydraulic cylinder
" (1) and upper face (18) of intensifier piston (2), the upper face of hydraulic
piston (1) at least partially forming the pressing or forming tool or being
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(1) and the sem -finished product being | ocated
opposite the upper face (17) of hydraulic piston (1),
5 - at least one of the sliding surfaces (13 to 16)

| ocated on the internal surfaces of the cylinders and
on the piston surfaces inl&he zones in which the
cylinder and piston surfaces are |ocated opposed to
one anot her and in contact and ane relative to one

anot her parallel to XI S O

s Ujgistht gonngeted 1o FEB%F"%" aming ‘f &bﬁ "3&?@9 ﬁ’wﬁl“ﬁg'g
grteﬁ%ﬁérﬁlﬁlhpﬁowﬂ Achgahé ﬁifﬁ§ to{ rqm&iah fs'elhtnaeottotﬂydrauhc Ptswﬂs
epr essi ons al'l eys 0 e surfac )
De(\'%) and th sa@b@mmﬁﬁid% et R, ot pRESEe Hd Fipfl”ae“e (1)

g&g@[cl @60 (1), that at |east one of the sliding

sur ces Iocate on the internal er s rfati |
andatoleasthene, ok then sliding: gertages A1 Nk @;.‘F&é frefidle

Cyéu'ﬁﬁéé‘sf ofqgé c?l'inifefﬁ“aﬁilbﬁ #eSistan uiiaRatie qhaamu :n ewhuile
anot her and are in 1is contact and rmved Bara ran fr)1

t Hbe axlingerind pistanisyriaces s lopalgd eaPospd. IDEADF &9

a%ﬂfa@?ﬁﬁ& nYHvbr}e&'ﬂ@e o ohé‘ /nBthec pataing 6/the Im:sle’ﬁ otatid3,
characterized In 0Si oning. of a h uI|
C Tahows Eotprarifelo Ghabe hLsAd Bt JaBesEIng I8 Aot 4t
C%!é\%ggﬁs (Q{% & éth%%p@@goﬁﬁ)vaﬂéys")ydi"tﬁﬁléurtacéﬁimdlmr

ing of fluidto the |ower face (19)
@fnéwcéﬁﬁaééo?ddﬁ WA oné bf the Yiafre gl ng_ of flui d via not

'ess than one delivery line and bo % %dt he

spﬂtﬁéﬂ%@‘dm@e\ﬁ m@p@t lgakt ang P§§h90$"d|"|9t e
( %@ﬁmaﬁcmw erl%gs% a&%% ef méwﬁl sBHhde® 1Rt Qd&hdsllbl mmmﬁ

draulic piston fromi
pribe aylinderandzpiston serfacea At Iﬁ@at%@qop@monq]ggpth?rsand are fn°

(é[ffl Su@sdg'gg‘é%am‘%@% the 8xiS be&'h&ﬂ iPR&Ehan, " valve

noved 1 n such a way that all

tﬁh (Q%Bfoign &Ov)ml‘?‘”&he( H)thésﬁf&%iﬁgt Blaimyrauri ¢3,

draulic piston” (1) are closed and ~
bwfmnﬁﬂmmntbdtu ng of intensifier valve (22) whi ch

controls the feed 30 and di schar e of Cé# od and
chmantberpostiopingref g Gydraalic yahen & 1) iwhich, paqt r}ﬁ eed an

fecdythegle bf Wihds? chatbirs' @ and 29 o@fhvurauﬁwvfnder M

C: \Tmammwmmd:@tth%IkLV*@ﬁ@Qqes(ﬁQH@fchVi}Fa”hc piston (1), by
feeding of fluid via not less than one delivery line and bore (10) into the

space between upper face (18) of intensifier piston (2) and lower face
(19) of hydraulic piston (1) and,

.—L

—
O,
N

= thus, movement of the hydraulic pision from its ‘no product confact
starting position into its “product contact" pre-pressurising position,

n valve (21) subsequently being moved in such a way that all paths to
bores (10) and (11} assigned fo hydraulic cylinder (7) of hydraulic pision
{1} are closed and

» by subsequent setting of intensifier valve (22), which controls the feed
and discharge of cylinder chambers (4) and (8) of intensifier piston (2),
feeding of fluid to lower face (20) of intensifier piston (2) occurs, by
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feeding of fluid via not |ess than one delivery line
and bore (12) in the cylinder wall into cylinder
chanber (4) below | ower face (20) of intensifier
piston (2), and ™ therefore intensifier piston (2) to
be noved to its "pressed ptoduct” end 5 position and
this "pressed product” position to be retained for any
period of tinme required, ™ intensifier valve (22)

BB S o Sk 4o e
bei ngyliAgsr %R UintoZ @flindenrshaiBer (B) dioiowl ilowaraface (20)) of

t hen, bein ositjioned in such a way that fluid is fed
via S'I‘"%rs‘gs‘?ﬂiél' delivery line and bore (11) to

P aReEs eai? eiejort (o e Faefad ARG “arbsecProduer’
ess epdsitiohlandanis Ubressaai ot s qobitien to/beataihédior any perod

area of the , cjrcunferential reinforcement | ocated
oppo¥itfMe AW wer face (19) of 1s hydraulic cylinder

1) i Uch hat .hyd i [ . . j
(3 WS el o P o
f1 ui @) espwopedr fatespors! ibhsitial pisioh )y beihg depiessioized,1)

acting, on upper face (18) of intensifier piston (2)
and ing this, too, into its starting position. 20
d

ae I ng 1 q . . . >
(o s valle B Thar i ooty Bl ol S b el
t akevia hbblﬁ}sﬁ Mmagmm@?mwﬂhg anyl boed (i) db uppern space|(§) of f
2 BN e P B bR R R e o
for ?tﬁel éfss)ehﬁgw?arﬂmwaﬂd @Q@ﬂhtiéll?% parafel éurm;:;y?i';aawri the
I staon 0 al a gas,const st ny sSsent |
. Crpeisrorih o FlorsRuan ocaten ot s 3 o dped 4B of
tl ger%fau’né ciARREr &9 i Bec & wagl that hydaulicspision ¢ ambesssinto
. V1

ce 1 n accordance with one of the preceding

cl aiiffs'neprogucheontactisiating RAS®RY in that a readily

volatile fluid taken f t h ropp forned
o o e o sabksp i spra 5 Bpn SRt e Eracdle or heets
Or Nixd wa?smtiﬁ@ﬁﬁﬁ&r fistor8 () Usidmaving i, tooj iMd its starting
chanmbers (4) and (6) formed by intensifier cylinder
(8) Pos@Ni ts intensifier piston (2) or that a gas
| Sti tiall f .
1%.0 I:?esvlic% irlr 2&0?(:?&%%2 wliti?ll they prgoad%gzclalms 1210 14,
characterized in that a readily volatile fiuid taken from the group formed by
ethanol, methanol, isopropanol and similar substances or mixtures thereof is
used as the fluid in the chamber (3) and (&) formed by hydraulic cylinder (7)
and its hydraulic piston (1) or that a gas consisting essentially of GOg,
oxygen, nitrogen, a noble gas or mixiures thereof is used as the fiuid in the

said chambers.

16.Device in accordance with one of the preceding claims 12 or 15,
characterized in that a readily volatile fluid taken from the group formed by
ethanol, methanel, isopropanc] and similar substances or mixtures thereof Is
used as the fluid in chambers (4) and () formed by intensifier cylinder (8)
‘and its intensifier piston (2) or that a gas consisting essentially of COg,
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--- is oxygen, nitrogen, a noble gas or m xtures
thereof is used as the fluid in the said chanbers.
17. Device in accordance with one of the preceding
clainms 12 to 16, characte&ized in that a working
pressure of >180 bar is regularly achieved 5 on the
upper face (17) of hydraulic piston (1). 18
Utilization of the device in accor ance fi oﬁ
trcewgﬁre@é@'gﬁ@ anoflegas or miyturagheraghis QPH'&% i e
'E% J s used in clean-roomfacilities. 19.
Ut za on "of the device in accordance with one of

1‘7%@&\/%‘?%&&&&% RRithl 8nkOof 1 ,srbw:imgt elizedid Mot At

ice 1s used in conjunctio

amﬂar@aemmd inghatcr, WoTkilg RIBESUR o 88rbaé %‘iﬁ@&é@% aphievef
ﬁ@ﬂ??’é}%}{e (qlﬂdde{ drabE Bistddr(@guct ion industries. 20.

|za of the eV| ce I n accordance with one of

1%*\5’("%5&9\%‘ 'tﬂ%e%lcﬁ'ld'@ccb?dahee wit on@ bﬁhapteeémlgs dlaions t2htat

evice Is used in COI’]] unct |

el ph@nﬂp’c‘ﬁﬁlzeré;fm%&ﬂ#&@vﬁﬁé%‘éﬁeﬂahc'ﬁ‘?ﬂ @Omnfae'!é%%? in the
optics industry, 15 21. atio e
T8k aoncd e device uapiange W BusPine precpind SEIEH2 5
chay agt{dpadtémsbd ﬂnttha;t i qrediew iseudedl ins ednjimction with an
conjunction with an l'ication {oduct e 4on
orappligatign cRreduGion HB‘?@H&? ﬁﬁe&meé%ﬂ'ﬁ § o7
nq%[ o ARdonRaL&tigRl products industries.
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20, Utilization of the device in accordance with one of the preceding claims 12 10
18, characterized in that the device is used in conjunction with an
~ application, preduction operation or a process in the optics industry.

21. Utilization of the device in accordance with one of the preceding claims 12 to
18, characterized In that the device is used in conjunction with an
application, production operation or a process in the pharmaceuticals
industry and/or medical and medicinal products industries.
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