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0O 8 SEP 2005 Storage vessel for liquid high-purity substances [0001% Thi s
invention relates to a storage vessel for |iquid substances which afd SEP 2005
supplied to a consuner, having a device for cleaning the connecting pieces
and |ines when the storage vessel is changed according to the preanbl e of
claiml. (0002) Such a consumer is for exanple a reactor for chem cal vapor
deposition (CvD). Such CVD reactors are used to produce chips, i.e.
integrated mcrocir- cuits, and simlar elenents. In addition, e.g. devices
for producing hard-material |ayers or glass fibers nust be provided with
liquid chenicals. To necbtarageygsselJor higujd high-puriynsulsdancessuch el enent's
one nmust use extrenely high-purity substances for the correspondi ng
processes. (0003) Wen the storage vessel containing the substance which is
suppl i such ' C r . ' 0

I mpur i ?Iﬁhé}tg j)ari Si ngri\lllfr%q?l ﬁggﬁﬁl hélgfesﬁé% %ﬂreaés%?g? %cgefo{/]e@g{e(fs‘tb%t%h%gﬁgg{g oirrg , in
particul ar thrauglidd v éGhind, havidga eviee fuheleakig the ebafecties pRices 3nd
changed, which can |lead to deconposition of residues of the liquid

subst ance in tliresswhpehyh¢ storagevessel W ¢hanged accemling tuthe preambls of alaim 1y
organic netal or sem_ nmetal conpounds, are often extrenely  sensifive to air
and/ or 0882kt ure. [¥nsdua cop s fE’S ¢ & reacser tor; Fal eapog giron

hitherto cl ean eal.in - | £ ri S l:ne W t L,
- and the pr esofeVISShHRE VO eaRGH iftecdiiolhondét qBe 1 sebnitel SR GRY:
vessel, after @is)andtimiladRnidRs IRSERItONY, c.£VdGHEds fo8 produdiag hard marekiane
Wi th a vacuum punp and then sucking in a solvent froma solvent vessel, the
sol vent then Hayery amglassefiberstroust vaptoyided weth liqihidshefmicalhi Tig meatdbe sons

generally perforned several tines. This cleanin rocedure equires .
careful |y wor Iéti‘th,FY Asmedemapds.p f'b‘;%?leﬂmﬁﬂ%‘? LUSR ?fﬁt"f"&.e&h PYRRISY

noni tor the | eys :Qetﬁ ‘“ﬁ‘%“ ﬁge}lt godewast e vessel for spent sol vent
and the vacuﬁs'xﬁ%%&g%s?at e%?! el a o)r‘at rg(:g%ge. of the additional solvent
vessel (0803 Wast e Whefthe bturag@eadsel obnmaitiing the substance which is supplied to such

a consumer is replaced, however, there is a danger of impurities arising in the
lines from the storage vessel to the reactors, in particular through inevitable air
admission when the storage vessel is changed, which can lead to decomposition
of residues of the liquid substance in the supply line, especially since said sub-
stances, usually organic metal or semimetal compounds, are often extremely
sensitive to air and/or moisture.

[0004] In order to eliminate said impurities one has hitherto cleaned the line con-
necting the rising line with the consumer, and the pressure gas line for pressuriz-
ing the substance in the storage vessel, after a change of storage vessel by
evacuating the particular line with a vacuum pump and then sucking in a solvent
fram a solvent vessel, the solvent then being emptied into a waste vessel. This
flushing process is generally performed several times. This cleaning procedure
requires carefully working, reliable operators, is time-consuming (e.g. one must
monitor the levels of the solvent vessel and waste vessel for spent solvent and

the vacuum), and rather elaborate because of the additional solvent vessel and

waste vessel-for-spent solvent.



OBSEP2005 [ 0005] The problem of the invention is therefore to provide an
easily handled, re- liable device for clea®ng the connecting pieced BpeP 2006
| ines of the storage vessel of the kind stated in the preanble of claim1.
[ 0006) This is obtained according to the invention with the storage vessel
charac- terized in claiml for liquid high-purity substances having an

i nt egr aj08@5Kevi ce Thwe pribdemiafght imventionds thergforedo psowidd ahieasﬂ%'diaddied, re-
storage vessel. The supclains state advantageous enbodi nents of the

i nventi ve st or digble devise for gclrauingrihgconpecting piegen gnd dines of the/storagm vessel

storage vessel is,forned as. a pack- together with the sol vent vessel
and/ or an evacfﬁa?‘@/ﬁ§@&%@r‘%%ﬁa&§a€§ °f3§8'.5'a 'source for the flushing

pr ocessygh008) Furtifets B iicBiAL 95 e HEEhRoN SHREind AbrRilssSPLYSAL

used fo ushi ng. al d vessel can afso

vessel . The st eeragral ieclafih 1 mrliqmwﬁigmmﬁﬁ@ faskaees halihgoierinté gated debicee
a

further vessels, being replaced as ol e by a new package when the

st orage vessel foscleaningetiie dopoedtingipiesesand lives abthe storageiviessal. Thei sthctsims
while at the sane tine consi dera@% reduci ng the possibility of operating
errors, becausétateadaniagequs grab o &WKF’,‘“Y‘F\%‘O&@%@SSF’M recei vi ng

0t 11 cnBTCor Vot THELRBRUURR 688 Trubfilbn Betioraph IR0 I el fuPack™

avai | abl e for B%é‘?&ﬁdﬁeﬂ’%ﬁﬂ the SolveAf PeiRel ART6! ah TvAAHIES JessePShing Bs bhe

si npl est case, The package may conprise only one vessel for solven besi des
t he. st or age vesgsaium soutdecforitbe flushinggracess. The vacuum for cleaning the

Fece viliPB Dot - R aHE. S SHRProTds aduade uete HOL SN Soltsapurkib e Gnckime.
package. [001% ildtvés§clatj:a§xoalg(9 be 'cghﬁ)iltx%(l) ; iﬁvfhgeev%cﬂ FEsef! Q{Hdgggggsel

evacuat ed vesse? as a Vvacuum source ushlng e connecting p

toget her with ¢diethakTonga paskags avith one,awinokigee Girtherwiesiels, being séplaked R/
for used sol vent besides the storage
a whole by a new package when the storage vessel is changed.

[0009] This considerably simplifies logisﬁcs while at the same time considerably
reducing the possibility of operating errors, because for example the solvent
vessel, the vessel for receiving spent solvent and the evacuated vessel can be de-
signed in such a way that sufficient solvent, capacity for used solvent and vac-
uum are always available for flushing when the storage vessel is changed.

(0010} - In the simplest case, the package may comprise only one vessel for solvent
besides the storage vessel for the liquid substance. The vacuum for cleaning the ~
connecting pieces can then be produced by a vacuum pump for example, and for
receiving spent solvent one may provide a waste vessel independent of the
package.

(0011] It is also possible to provide a package with only an evacuated vessel as a
vacuum source for flushing the connecting pieces together with the storage ves-
sel, or a package only with the waste vessel for used solvent besides the storage
vessel. |

[0012]) However, the package preferably comprises besides the storage vessel both

a solvent vessel and an evacuated vessel as a vacuum source which may at the

same time form the vessel for receiving used solvent.



vessel . 100121 However, the package preferably conprises besides the Séﬁrfhgse
vessel both a solvent vessel and an evacuat®d vessel as a vacuum solrlc
which may at the sane tine formthe vessel for receiving used solvent. -3 0
8 SEP 2005 [OOL13] The vessel for solvent and the evacuated vessel and a
Separate waste vessel for spent solvent, if present besides the. evacuated

vessel , [098%] be conbligededsel fordobaakada thé tVaduated vesyand a%&ghme whst# ¢etsel
vari ety of ways. For exanple, said vessels can be disposed beside, bel ow or

within the storfagepertssdveritpif present besidds tmwmm vé&sek; cah beaanbinddinto
sol vent, the vacuum and/or for used solvent can provi ded. The vessels
can be forned HPad@Besvigh thﬁﬁtprqﬂeeve]sa%lkl@tasgrgabﬁmem@f ways. f arexaanple, saxd

oo be used 1 orVEra epB bE AnfREd BeSidse RN Fr ititp IRE s Yol B et
can contai n a sghiAnelseeslivestds foIIPER, thdPa&hlin ahﬁfor%?\i@ed €olrenfica

zeolite. The absorbent can be provided for maintaining the vac- uumin the

evacuat ed vessde provitled Thedeesdis ean bpfomhedbyrimibie oﬁﬁﬁﬂﬁ?le@dcke&wbmd the
t hrough | eaks. Wen the evacuated vessel recelives spent solvent, the
absorbent ser mnt\@saﬁs&owqma thoy abmeys form ppepkags Etgeﬂiert\viéhahsatdmgn are

then adapted to e .sol ven S, Wt hopi.c. sol vents, such as
hexane, one usé’§ss£ i! h‘&tﬂsﬁ‘?g Mﬂ’{]aﬁ‘xg"ﬁ/\; ophilic solvents,
for ex l¢¢ et hano QQE:"“HPE nt
vessel , T&H g evacualtnél vesse %ewgﬁg?g{sggr'\tg s%ﬁ vess %Q%i&m}]?a%ﬂo Bt
are ad apt ed t oldraiewd) Rt taekalite, Phesdborbéidt diﬂ\becprdvﬁdédlﬁ)rqﬁﬁim%h tﬂ& \Z

of the pressure gas line and the rising line, preferably between t
coupling and ubm isrthe-aypeuatedvessedfi-¢ e ap\s@&m @egagaﬂmg\ &mvmﬁbweasnb

I d f th d
may be vl ves, TEBHER 1678 AR e ppatet Vent) Mooty sammeoivit e ib e

pressure gas |idi9es fo hbsorbitRE 86819eN€ The properties of the absorbent are then adapted to

the solvent. That is, with hydrophobic solvents, such as hexane, one uses a hy-
drophobic absorbent, and with hydrophilic solvents, for example ethanol, one
uses a hydrophilic adsorbent .

[0015] The solvent vessel, the evacuated vessel and, if present, the vessel for spent
solvent are adapted to be connected via a shut-off device to the connecting piece
of the pressure gas line and the rising line, preferably between the coupling and
the shut-off device of the pressure gas line or between the coupling and the shut-
off device of the rising line. The shut-off devices may be valves, cocks or the
like. Preferably, the conﬁecﬁng piece of the pressure gas line to the storage ves-
sel is connected with the connecting piece of the rising line by a connecting line
with a shut-off device.

[0016} The shut-off devices 1n the connecting pieces of the pressure gas line and
the rising line and the shut-off devices connecting the solvent vessel;the evacu-
ated vessel and, if present, the vessel for spent solvent to the connecting pieces
of the pressure gas line and the rising line are preferabiy connected to a plate
provided with channels having connected thereto, besides the rising line, the
connecting pieces‘for the pressure gas line and the rising line as well as optioﬁ-

ally a port for supplying pressure gas to the storage vessel. A further channel in



se) is connected with the connecting piece of the rising line by a
connecting line wth a shut-off device. 108161 The shut-off device8 8i S Pt 208
connecting pieces of the pressure gas line and the rising line and the
shut - of f devi ces connecting the sol vent vessel, the evacu- ated vessel and,
I f present, the vessel for spent solvent to the connecting pieces of the
pressure gas |i e plate térebe feinmed by tiee eomnestiag dirrebinyerconnectingitheccanridcing
provi ded wi th channel s havi ng connected thereto, besides the rising |ine,
the connecti ngPisices éer thepressurg gassbne and ke rpmg 1#3B&1 the rising |ine as wel |

as optioh-ally a part, for supplyin ressur as to the storaqge .vessel, A

furt.her?Mnel in _gggh %tgg@%é@g&tdﬁeﬁw?—&fgv%gﬁs, \ghpgquyg@?mgﬁﬂgnateﬁ sur-
connecting |inegjnt ' ot [@P_Ie | r S
line and the ri g%dr%gﬁp%aq%ggd%g’l lggg%&g pl at yﬁ‘ﬁ?%@%ﬂ%%"@%& %?’?Hvaa es,
which are al so (ehingdisaherdttefsial ahdaempls moatitifg betfsse e, g Sthe MR GIE HevREs bY

short channels and thus small dead volunes, a better seal and sinple

mount i ng becauseeed gnlythesscrénied aitb adexespesdingdaphalas yithea sealandlieipiate. The

correspondi ng tapholes wi.th a aeal, i n.the pl ate.g@e connecting pieces and
optional |y the SRSCHREPIsCsS andoptionally the gawplmgsdtor the pressurg gas\tine iand than

| i kewi se be i nt§§%§lﬁ% t.iagn lﬁgévﬁsghgﬁﬁteﬁgéﬁéﬁﬁﬁﬁlﬁﬁm -off devices in the

connecting pi eces he pressure "gas e'rising line as well as
the s hugoopﬂ devi cephe QR devickd i B cdiiliectiRg pRices Fthe PYASHAL £5% NAS 38k
and/or the vessel for spent solvent to the connecting pieces of “the
pressure gas | ithe rismg lihe as meilihas thershutioff devites crinectingtbel selyeas vessdbethe
auto- matically operahle. For autonatic eration the shut-off devicges can
be formed so &¥aFBd Vﬁﬁﬁléﬁﬂ%"ﬁﬁﬁﬂmg Iqﬂanf‘&é'Fﬁﬂ"r fanpectipg pyeces of
Preferably a c | 1.J hesihenind 4 ?'pg&;m - af hces i n
such a way tha?’ﬂ {zhgésgfi gga%?gnlzn%%rg%ess ?'ggélsn(%) ace aut o%asftglwti:lg Isé ag]f‘t é)(r:e %ﬁg'
package W th thgticdlhy éaabiesFor antonthti@sgatiod 0hutioff idevides icanfe figitiedes

are driven by an external control unit via electric
so as to be operable pneumatically or electrically.

[0019] Preferably a control unit is provided for driving the shut-off devices in
such a way that the cleaning process takes place automatically after the package
with the storage vessel is changed.

[0026] If the shut-off devices are driven by an external control unit via electric
control lines, it is advantageous to connect the control line from the shut-off de-
vices with a plug, socket or similar plug-type part to be fitted with a mating part
for connection with the control unit. This prevents errors from occurring when
the control line is connected with the control unit after a change of package. The
plug-type part can at the same time connect the Jevel measuring device in the

A storage vessel with the level indicator. |

{0021} In the following the invention will be explained in more detail by way of
example with reference to the drawing, in which:

[0022] FIG. 1 shows a schematic view of a package with a storage vessel and a

vessel for solvent and a vessel as a vacuum source and for receiving spent sol-

vent; and



control lines, it is advantageous to connect the control line from tfﬂgEP 2005
shut-of f de- vices with a plug, socket or shmilar plug-type part td

fitted. with a mating part for connection with the control unit. This
prevents errors fromoccurring when the control line is connected with the
control unit after a change of package. The plug-type part can at the sane
tinme cofddz3} the | Ki€). Znstesws schymidicatky a sectioa thedughas paciergeatomphibirighthe

| evel indicator. 100211 In the following the invention will be explained in
nore detail by Stexpesivessslang)the yessels disposedin the storagg vessel for salvemt onas a

100221 FIG | shows a schemati.c view.of a package with a storage vessel and
a vessel for sEASYER s%aegngggggqc dng %ﬁﬁﬁﬁ]"%ﬁﬂ?’&% and for receiving

spent j@{t)ﬁlvent . afG 5 Q,o%,éﬁg’e&%ﬁﬁﬁ\gﬁ@mg Efﬁboﬁirﬁ@ﬂf’\ﬁf %%Fﬁ%i’v és'gl 2

sectio ough a package conprising t storage vesse

di sposqges) the st ¢hageordatsewiftOFIGOl vétotagervedseld filed with & digui@ sabstahes
recei ving spent solvent, and 100241 FIG 3 shows a section through one

enbodi nent of sipcto lavelad isagmnectegD@giressuregas lidadcand disbh#ige lie 4deadiagao a
vessel | filled with a liquid substance wup to level 2 is connected to
pressure gas | cABSWNEhJoREXERAeR QY RdeaC0Eadi ng to a consumer, for exanpl e

a C/Dr or. (00361 Pressut [ 4k | ve l,ves .5, .6, .

res pect‘%y, wher ésg,ss‘.uﬁe g%sat"?? gaa?'grﬁﬁ\;eg?\%fgeg%irgeﬁghé’ %%ggﬁgﬁ?lgo“ggfﬁ%m ded
on a manifold gu&tﬂmw@astinllimdaﬁww dePo® b hahifbdd ApHA9REARR' S-
Valves 5, 6 are connected with couplings 10, 11 via connecting pieces 7, 8.
f 00271 To subjiqeid sulptintesotasplanalityof conshmerntValves 506 axe connectedsatt | to
the pres- sure of presi@re |ine 3, connecti r]’g pi ece 13 is provided on cover
12 of vessel 1Scuplngs tonkleviacopnsraBg PIFsHi /G- i nto vessel | above substance

goﬁhgé {@?\lmpﬂ]t . éﬁgﬂ%ﬁgﬂ%@’nhﬂﬂi Yk M theSattRidr YT stérapBVels &3 tfhe pres-
sure of pressure line 3, connecting piece 13 is provided on cover 12 of vessel 1,
said connecting piece opening into vessel 1 above substance 2 e.g. via port 14
and having valve 15 and coupling 16 which can be connected with coupling 10.
To supply liquid 2 in storage vessel 1, which is pressurized by pressure gas sup-
plied via connecting piece 13, to line 4 to the consumer, a discharge line pro-
~ truding into the lower part of cover 1 and formed as rising line 17 is provided on
cover 12 and connected with connecting piece 18 provided with valve 19 and
coupling 21 for connection with coupling 11. Interconnectable couplings 10, 16
and 11, 21 can be formed by conventional connection fittings for gas lines.
[0028] The two connecting pieces 13 and 18 are connected with valve 20 by con-
necting line 22. Connected to connecting piece 18 via valve 25 is vessel 23 for
solvent 24, further via valve 26 vessel 27 which is evacuated and contains solid
absorbent 28. The connection of vessels 24 and/or 28 can also be effected to
commecting piece 13 and/or connecting line 22.
[0029] Vessels 23 and 27 form package 30 together with storage vessel 1 (FIG. 2).
New package 30 is delivered with closed valves 15, 19, 20, 25 and 26. Valves 5
and 6 are closed before removal of the previously connected package. To clean

air-filled connecting pieces 7, 8, 13 and 18 after connection of couplings 10, 16

and 11, 21 one first opens valves 20 and 26 to evacuate connecting pieces 7, 8,



To supply liquid 2 in storage vessel 1, which is pressurized by prezxg@gﬁs
sup- plied via connecting piece 13, to |liréd<4 to the consuner, a di g

line pro- truding into the lower part of cover | and fornmed as rising |line
17 is provided on cover 12 and connected wi th connecting piece 18 provided
with valve 19 and coupling 21 for connection with coupling 11.

| nt er connect abl i3,ddu pr¢ludingiennneeting hae 22 amphithefurther inesfronbgonnesting piecs
connection fittjings f.or s.lipes, [00281 The onnect i Leces .13 apd
18 are connect elc#] % Y?’l"%ggfezéoﬂb?‘ Q‘%ﬁ]gloﬁ%sc‘(*nﬁﬁtl\ﬁ? @f.‘*sd'ﬂﬂ‘g&%eﬁa‘f%“g sol-
connectin ie ' I ' : : t 1244 of [ a
val ve 26 8egseﬁ%ﬁgﬁl\rﬁ)a&«i@gy@eé@ﬂ%@ggqgﬁbgé%’ﬁfgﬁgg%?f@%’ éés%?ﬁgﬁ%e\el’he

connection of Vﬁg;&b&ﬁ%ﬂ&dﬁme 28 is elosed Svnlve 261i§ epemstl §Pthat oMt EoRl ece
13 and/or connecting line 22. 100291 Vessels 23 and 27 form package 30

together with sieotingpiecesskl8, 13( R énd 2pnnedting Jpze R2 gestkedsinttevessei @F asid h
cl osed val ves 15, 19, 20, 25 and 26. Valves 5 and 6 are closed before
removal of the 2pserbiedihy sbsoshertA8eeontaingd gherems Tdieprocess gan be|repeatedsert i ng
pi eces 7, 8, 13‘7’3nd 18 after connection of couplings 10, 16 and 11, 21 one
first opens vaF d1M85-and 26 to evacuate connect i ng pieces 7, 8, 6 _ 0 B SEP

2005 1 , I ncluei | ' . t |
connect O cce | TEHerROE B bijfess ARomautatly ifyea 1319 20, 25%rd 96'are op-
val ve 25, causkriblé aitonistidalB4 i eofdr exaniple pnennatital Ador eledtricallyg olia eichieCes

7, 8, 13, 18 and connect - mg line 22. After valve 25 is closed, valve 26 is
opened so t hat centrgklines 31 toa4 which prejagamed to be cgnnected withueentzehueit 39rga

therei n. This BPYGEOMRSAIIL-ORRHARE PICBIPCPS § T VGBS 8 A0 SECPBRRT he
Ut ot 1 cal Ty, EBEcs 18 e SpLauble By cohof im0 AR BhBoblineS 5078 &Mt i
control |ines é&id bbtisiclehnimy teeatmer g Mabyekst20, 26 ad2feateadoyed. ITleanviloks §pi t
39 a2 PIUg SOUSEt,On, GOTBLL S0G BLM e RSt S i 1 ©
line 4 under pressure gas. :
[0031]) In accordance with FIG. 2, portion 40 of the device framed by a dash-
dotted line in FIG. 1 can be integrated as a surface mount;:d device in plate 41
which at the same time closes storage vessel 1. Vessel 23 for solvent and evacu-
ated vessel 27 are disposed in the interior of storage vessel 1. It is evident that
connecting pieces 7, 8, 13 and 18 can also be formed by bores in flange 41 or
integrated in valves 5, 6, 15 and 19, likewise couplings 10, 11, 16 and 21. Also,
connecting line 20 can be provided between connections 7 and §.
[0432] To protect the cover or plate 41, vessel 1 has hoop-shaped extension 42
with border 43 to permit a protective cover to be fastened e.g. with a straining
ring. .
[0033] In accordance with FIG. 2, package 30 according to FIG. 3 is also formed
as a barrel with circumferential wall 45, inwardly curved bottom 46 with annu-
lar foot 47 and partition 48, partition 48 being followed by extension 42 with
border 43.
[0034] Storage vessel 1 with rising or discharge line 17 is disposed in the interior

of barrel 30 concentrically to circumnferential wall 45, being supported on bot-



ing pieces 7, 8, are operable by control unit 39 via control |ines 88,5E86005
At the end of the cleaning treatnent, vatVes 20, 25 and 26 are closed. Then
valves 5, 15 and 6, 19 can be opened to supply the liquid substance to the
consuner via |ine 4 under pressure gas. [0031) In accordance with FIG 2,
portion 40 of the device franmed by a dash- dotted line in FIG 1 can be
integrated as fomd6. dhe spsgnbstwern ciseumicrgntialevall 45,hotdomed 6, partition=4§ and
cl oses storage vessel 1. Xessel ‘égeélor £O| vent alnilé?vacu- ated vessel 27 are
di sposed in t h&torRgeYessel bis evag Qs vespel £ £ 1onSpeah sONVERL: 1t tahalspi ng

Ptegrated | n Ba e Eithd0iiaotent Yo ERabIONRe; Sintt P8R dolvaheis thys , )
Al so, — connect jngyhifehe SireHazBR] Rredh R fReS WRRIN RG] WP 49 i@'ﬂﬁn‘?aged.

[0032) To protect the cover or plate 41, vessel | has hoop-shaped exténsion

42 with bordeLikewite, liquidisubstapceRdntvicusel doig absdrbeddaf vasdetriad dangaged, t h a
straining ring. {0033) In accordance with FIG 2, package 30 according to
FIG 3 is alsot nsaderabhaincetasing thegiafetyof packagaB0v@phneding picoedtyy

fol Yﬁﬂeé"’ég_"?xé‘cgngcﬁﬂ_gi%g%lp wighrabre 46 PHG0R A repBided dn pbettion ¥, Solvert
concont ri cal |y sy i frked Oy dpHCOR? disbopdf alotindl silnee Yoshll i stbhs 7. e

2005 torn 46. [hRfadpac¢ihgel Nelowylindef Sfcuntistdrageivesstd 1 dupi AlS6'f6fm the sol-
partition 48 and storage vessel is evacuated and forns vessel 27 for

spent sol vent -vant vesselal so be filled with solid absorbent, for exanple
zeolite. _Since spent solve j.s thus . absorbed,,the fire hazard,is reduced
e, g03s] Clnt of drvalineruly, Zsmd S tartagunieg deitietd afs SRRl i ehiesoR |
vessel | is allﬁfr§rﬁ?ﬁadegr¥|¥ﬁ:§éa'déviéé4@g%%§éd_ont fgsabn ggﬂﬁé&ﬁ,&%ﬂ flange 52

i ncreasing the'sarety package 30. ecting piece
on storage vessel 1. Line 51 connecting solvent vessel 23 with valve 25 (FIG. 1)

in the surface mounted device is connected to the lower end of solvent vessel 23
which is filled via connecting piece 53 penetrating partition 48. Cover 54 on
border 43 closes off package 30 at the top. Further, FIG. 3 shows some of actua-
tors 55-58 for actuating valves 15, 19, 20, 25 and 26 (FIG. 1).



connecting vessel 27 with valve 26 (FIG 1) is provided in partition 48.

Sol vent vessel 23 is formed by a pipe coil disposed around st orage (\eS<e?(0d
in space 27. Instead, a ring or hollow cylinder around storage vessel | can
also formthe sol- vent vessel. [0035) Couplings 16, 21 and surface nounted
device 40 are disposed in extension 42. Surface nounted device 40 is

| ocated on flange 41 connected w mt%ﬂta(@%gm?z on storage vessel 1. Line 51
connecting solvent vessel 23 with valve FIG 1) in the surface nounted
device is connected to the | ower end of solvent vessel 23 which is filled
via connecting piece 53 genetrati ng partition 49. Cover_ 54 on_ border 43

cl oses of fl. pActarpge3asemblynior copnedtion ieean erd-wse devaekyw8idbansemdily act ua- tors
55-58 for act ui\t&.ng. val ves 15, 19, 20, 25 and 26 (FIG 1). 0 8 SEP 2005 8
Pat ent O ai B“1Y41AEst or age assenbly for connection to an end-use device,
said assenbly 1nge 4 . i i kqurLd that is
supplied to thed %ﬁ%ﬁ%s@gse&g\?fé@ﬁgﬁ?g FQZ%%E:doInh%é(l:{% %S?éggh?lﬁllé? C&gét ends from
sai d storagedagesel, a first coupling that is attached to said first
connecting piece for renpvably coupling said first connecting piece to an
outl et connect a first comeectingipieck thgasxtehdefrantsaidistorage sessel, af firsdevi ce
attached to said first connecting piece for regulating fluid flowin said
first connect¢Qunjing thebis atachedteisaiddirsicednngeiing piccerfar rameedtds to said

storage vessel, .a second  coupling that is attached o i d second
connecting prEHIINEA gﬁﬂ\ﬁ%‘l"gm HWF%%QPHCE@HBWHEQF rPéEStsiuﬁ‘&egi ece to an

e Tt S N T e R
connecting pieg@diting fluid flow in said first connecting piece;

a second connecting piece that extends to said storage vessel, a second
coupling that is attached to said second connecting piece for removably
coupling said second connecting piece to an inlet connecting piece of the
device and a second shut-off device attached to said second connecting
piece for regulating fluid flow in said second connecting piece;

a solvent vessel for containing a solvent;

a third connecting piece extending from said solvent vessel to said first
and second connecting pieces;

a éontainment vessel for receiving spent solvent;

a fourth connecting piece extending from said containment vessel to said
first, second and third connecting pieces;

an evacuation vessel integrally attached to said containment vessel, said
evacuation vessel configured to function as a vacuum source and to be
selectively connected to said containment vessel so that connection of said
evacuation vessel to said containment vessel results in said containment
vessel being in a low pressure state so spent solvent is drawn from said first,

second, third and fourth connecting pieces, the outlet connector of a

pressurized gas line and the inlet connecting piece of the device
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a solvent vessel for containing a solvent; a third connecting piece
extending fromsaid solvent vessel to said first and second connectifg SEP 2005
pi eces; a contai nment vessel for receiying spent solvent; a fourth
connecting piece extending fromsaid contai nnment vessel to said first,
second and third connecting pieces; an evacuation vessel integrally attached

Lo said contal iatin/GeREL: ot i E YATEA VAR MESHH e FRMEABHNREsdI 9 UnCLi on

as a vacuum source and to be selectively connected to said contai nnent
vessel so t hatachodaesiidarorage vebst] te @y al imdgraestpickage saithl sgidnt ai nment
vessel results in said containnent vessel being in a [ ow pressure state so
spent sol verstotagedieastd. from said first, second, third and fourth connecting
pi eces, the outlet connector of a pressurized gas |ine and the inlet
connecting piece of the device 0 8 SEP 2005 9 wherein, at |east one of said

sol vent vess ' i v is__-at h ' rage vessel
to form a(r??i ﬁ‘%%ﬁ"a{? g%qsp%\égbgg Z)tfvﬁ?{lﬁl E’Z\%Q&eé‘f %arlgézéﬁﬁaélgrgeeflfv%%%@r& or age
assenbl y of gdidigichagdigtheald SRrshCodts@l nent vessel forms said package
with said storage vessel. 3. The Storage assenbly according to claim1,
wherein said contai nnent vessel is adapted to function as the vacuum source
so that said containment vessel functions as said evacuation vessel. 4. The
st orage aSselbeptaragopsientply aceoming to claimrleiwherdin seuheoniainsnentessel

contains a solid absorbent..5. .The storage assenbl ccording to claiml,
wherein a cohfSél 15 aﬂ’?‘ﬁ_&o @)‘é‘f’@ﬂ’aésgé"t n ﬁ%“rFf’lséttﬁ%toﬁ E?‘%ﬂﬁmﬁ?"gce and
t he second C\?ﬁsre&%ﬁdﬂ?:gi:o | hggﬁdne?%gugﬁ&{)p&%gfl ng |line shut-off device is

attached to connec
)
4. The storage assembly according to claim 1, wherein the evacuation vessel

contains a solid absorbent.

5. The storage assembly according to claim 1, wherein a connecting line
extends between the first connecting piece and the second connecting piece

and a connecting line shut-off device is attached to the connecting line.

6. The storage assembly according to claim 1, wherein
a third shut-off device is attached to said third connecting piece for
regulating flow between said third connecting piece and said first and
second connecting pieces;
and
a fourth shut-off device is attached to said fourth connecting piece for
regulating flow between said fourth connecting piece and said first and

second connecting pieces.

7. The storage assembly according to claim 1, wherein
a third shut-off device is attached to said third connecting piece for

regulating fluid flow in said third connecting piece;



6. The storage assenbly according to claim1, wherein a third shut-off
device is attached to said third connecting piece for regulating flgpgwSEP 2005
bet ween said third connecting piece anth said first and second connecti ng

pi eces-, and a fourth shut-off device is attached to said fourth connecting
pi ece for regulating flow between said fourth connecting piece and said
first and seconfourtinsiedidffijeyicedesttached Theaidtfoneheoanseinyg yieaeor di ng to
claiml1l. wherein a third shut-off device is attached to said third

connect i ng presdatiag thyidlevain sajd fowty conrgqting piesed third connecting pi ece;
10 a fourth shut-off device is . attached to,said fourth connecti.ng pi ece for
regul ating f1 uit®THSEHPA lglgiﬁimfl urrReE rf‘ﬁéq:flfsﬁﬁoﬁf’%c@@,g Iﬂeﬁ%ﬁh%ai ng |ine

fluidly connggé&né;@&q?gciﬁﬁétpfig@émecti ng piece to said second connecting
or t

pi ece; at |east one Irst, second, third and fourth shut-off devices

bei ng connect ed 1éft an@lofties firdieseRbnd ! thEdrndtfoufishat-bAdRaicafbeifgnnel s
configured for at |east one of connecting the first and second connecti ng

pi eces to ancbnnestedito afplatbewhemingee platskds andmbbeofitclsnnatge | i ne and
form ng the connecting line. 0 8 SEP 2005 8. The storage_ vessel according to
claim7, whecenAghr tgarﬁéeaét e8e 6f sennssting tae fipst apgsesenst gopnerliagel . 9. The

st orage assenbl ccor.djng t laim1, wherei,n,a.third shut-off device is
at't acﬁed to ?5’%’65?3i@dnkﬁﬁggttﬁ%goﬁgcveesf%randﬁgﬁgf%b%ﬁmqﬁ flowin said
third CP””eC%ﬂﬂir%'tﬁE%onﬁeétﬂ’rgfiﬂe,ShUt'Off device is attached to said fourth
connecting piece tor

) 8. The storage vessel according to claim 7, wherein the plate closes an opening

of the storage vessel.

9. The storage assembly according to claim 1, wherein

a third shut-off device is attached to said third connecting piece for
regulating fluid flow in said third connecting piece;

a fourth shut-off device is attached to said fourth connecting piece for
regulating fluid flow in said fourth connecting piece;

a connecting line fluidly connects said first connecting piece to said
second connecting piece, a fifth shut-off device being attached to said
connecting line for regulating fluid flow in said connecting line; and .

said first, second, third, fourth and fifth shut-off devices are

automatically operable via a plurality of control lines.

10. The storage assembly according to claim 9, wherein the plurality of control
lines and from the first, second, third, fourth and fifth shut-off devices are
connected with a plug-type part configured for fitting with a mating part for

connection with a control unit.

11. The storage assembly according to claim 10, wherein the plug-type part is a

quick coupling.



regulating fluid flow in said fourth connecting piece; a connecting |line
fluidly connects said first connecting piece to said second connectiQrgSEP 7005
piece, a fifth shut-off device being atjached to said connecting line for
regulating fluid flowin said connecting line; and said first, second,
third, fourth and fifth shut-off devices are automatically operable via a
plurality of control lines. 10. The storage assenbly according to claim9,
wherein the plurality of control Ilines and fromthe first, second, third,
fourth andZiThdsbade KsEmbgy a6 dRifio FAREO! RHeMdih Fhstbtdp@vexpa part
configured for fitting with a mating part for  connection wth a control
unit. 11. Theostamsagéevas swashyngdevrcdiingudmged Hhenchfinectbét@the plhg- pl ug-t ype
part is a quick coupling. O 8 SEP 2005 11 12. The storage_assenbly

accor di ng t o tpap#t 19 coppfst dhoylavebmepsyringpdewss &yith & dpmehindicor.evel
measuring device including a line connected to the plug- type part to
connect the level neasuring device with a level indicator. 13. The storage

assenbl y aﬁg%g;ﬂé 9‘%5%%%%5% ac pﬁfrgt@c?ﬁﬁjl,s%vﬁé?eqffs&%zﬁﬁa E%e,s&iﬁ?osed in

an interior of a and’ a spac et ween storage vesse and a

ci rcunf erent igidposed in &h inteHoP3F b VlarfeDai8 o fface oWt BRIstNAsE Tessel 4. The
st orage assenbl'y according to claim 13, whéerein the solvent "vessel is

di sposed ar oand atdiecishferagm] wesks ef therbanted femacthebaintsamenbeessehr age vessel
and the circunferential wall.

14. The storage assembly according to claim 13, wherein the solvent vessel is
y disposed around the storage vessel in the space between the storage vessel

and the circumferential wall.



