WD 01/ 48297 PCT/ USOQ 19255 DRY CLEANI NG APPARATUS AND METHOD CAPABLE OF
UTI LI ZING A SILOXANE COVPOSI TION AS A SOLVENT 5 FIELD OF THE | NVENTI ON
This invention is in the general field of dry cleaning of clothing,
textiles, Wwowisg®7and the like, and is nore particul arl pceusepiosd to a

nmet hod and apparatus for dry cleaning with a sil oxane solvent. 10
BACKGROUND OF THE I NVENTION Dry cleaning is a major industry throughout the
world. In th i i l.o ere are nore _than fort housand dry
ol eaner s ( bR O CTarSE% RprArfus AN Vedposm EpPantE Gr iRz 4 .
industry is an essenti al SIUOKISNE COMPOSErTONAS AISCGEVENTY .  Many artlcl es of
clothing (and other itens) nust be dry cleaned in order to.remain clean by
renoval of body fats and oils, and presentable by preventing shrinking and
di scol oring. The nost wi dely used dry cl eaning solvent until now has been
per chl oroet hyl ene (PERC). There 20 are nunerous di sadvantages to PERC
incléding I nherent toxicity and odor. Another problemin this field is that
different fabrics require dif I'g& ' e presently wused systens
in order to prevent danage to the fabrics during the dry cl eaning process.
25 Prior art dry cleaning processes include the use of various solvents

wth appr%ﬁél ate machinery to acconplish the cleaning. As nentioned
earlier inyentinaris infhesgenogabidld of dry cleduing of clothinprgtiles, PHRCs wraishd like, and

bei ng o sarrePBg A EEGR keI R peile VT ARG ed 1o
numdPous forns of cancer and it is very destructive to ground water and
aquatic life. In sonme are E@ﬁ rahi hit 30 these

di sadvant ages. Additi onal Iaé BI n %@Ngé&t‘?ﬁalﬁm%nt s such as

petrol eum based solvents or hydrocarbons have been tried and used. These
various Sﬁl'y %Bﬁ?lg?g £ mzlijgrs I%dﬁisg'gr ess m‘xat tﬁehv?oq'ld.l In the United States alone, there are more

than forty thousand dry cleaners (many of these have multiple locations). The dry cleaning

15 industry is an essential industry in the present economy. Many articles of clothing (and other
: items) must be dry cleaned in order to remain clean by removal of body fats and oils, and
presentable by preventing shrinking and discoloring.

The most widely used dry cleaning solvent until now has been perchloroethylene (PERC). There
20 are numerous disadvantages to PERC including inherent toxicity and odor.

Another problem in this field is that different fabrics require different handling in the presently
used systems in order to prevent damage to the fabrics during the dry cleaning process.

25 Prior art dry cleaning processes include the use of various solvents with appropnate machmery
to accomphsh the cleaning. As mentioned earlier, the solvent most widely used has been PERC.
PERC has the advantage of being an excellent cleaning solvent, but the dlsadvantage of bemg a
major health and environmental hazard, i.¢., it has been linked to numerous forms of cancer and
it is very destructive to ground water and aquatic life. In some areas PERC is prohibited due to

30 these disadvantages. Additionally, in the past, other solvents such as petroleum-based solvents
or hydrocarbons have been tried and used. These various solvents are less aggressive than



WD 01148297 PCT/ US00/ 19255 PERC, but are still classified as volatile
organi ¢ conpounds (VOC s). As such, such conmpounds are regul ated and
permtted by nost air districts. The dry ‘cl eani ng i ndustr

depended OWY’ 28T eum based sol vents and the wel | - known @Wﬁat ed
hydr ocar bons, perchlorethyl ene and trichiorethylene, for use in the
cleaning of fabrics and articles of clothing. Since the 1940's, PERC was

prai sed a?ER@'Elﬂax%sﬁW&laBﬁﬁéd‘asvﬁﬁﬁE@ c thdpounds (VOIT§)l AXTRN, SuchdsShpeunddr eat
degrea3|ng and  cl eani ng gua ities ideal for the dry cleanlng I ndustry.

Begi nni ng@ieieguipiediagd peanitiptymoghair fighie- t o cause |iver cancer in animals.
This was an al arm ng di scovery, as dry cleaning waste was placed in
| dndfills_and dunpsters at 10 that time, fromwhich it |eached into soil

and gr oundhé gy sleaning indugnrhes foge dmepded onipetolpyseshespd sedvafsand awswegrl@ewm ly
wer esti ghi Pﬁt%? ydcliépmcm&ﬂs %r@m}l% anft Hﬁ:ﬁlg}éﬁ@fengfft)ﬁﬁsre i fhe J:l%z%ﬁn%

reqU|red eaner s ave cycles, meani ng
fabrics af@nwmd@ﬂ@;ﬁes@fdoﬂwehlsn'gegnIWbPEMW(pmqéathe)ﬂ%mm out dry.

These req %’{}%&n&ﬁiﬁ% |n8§ ‘ﬁgmn%’@ andsl?la:; %%gpde%@%g éﬁa cfe%ﬁ%&% esqliégp Rk tl'%l PERC,

liquid or v I'CS Or cles
of clothi nganmg mdtatrypechammgmﬁhsl%ﬁsdPMWBm@umhtoham ht/d:ra:ancemmnimilsd 15 to

150 pOuNy (el APL o ol bl 3R, Glanfl s Uy B 2Bl SRSl PHI" 2

circul ar T 4eed e nac s or
artilgl es ﬂfatmhqtfhnnghmheleablmdkmdsoxhandgtouaamdr by Iocal hand spotti ng for
stains. If the fabric is unusual or known to be troubl esone, 20 the | abel
is checked to verify that the manufacturer has deened the itemsafe for dry
cl eani ng. Ehfironhehtal Rrbectsdnai\gtnwgnbﬂioaegmmmﬂyltvereAghaﬂede&amﬁiaﬁngm adggar stain

may not b but It i.s.r hr ou he, dry I n rocess, it
o di g BAtioot e i goe e o o o clpane Grhee i ey iy Conditabing g 1

hel p, but fa‘éﬂés\@ﬂ]fanib‘lek bf él6think gSQithllb Iniaélige mea@ﬁamdhdm lalgectrhesteb&;u&éd Rchpl e
rea fofp ganing . certain c S ch shou n washed in a
regjng weklese %%yﬁﬁeﬁ‘g)thaf ganecap H&égbﬂlﬁ“}do“w’%f %&H cest I°§°l(’knovm
ag fatty mud&)m&«am&sbmﬁd&@mwm;ﬂg A Dpecifllydesighed vHikih g madtiidthats el | s.
The grease and fatt¥ aci ds which build up, in the solvent is_repoved by
filtrati offndnld w 150 pounds of fabrics or articles of clothing that are visible through a circular

window. Prior to being placed into the machine, the fabrics or articles of clothing are checked

P-Pj

and treated by local hand spotting for stains. If the fabric is unusual or known to be troublesome,
20 the label is checked to verify that the manufacturer has deemed the item safe for dry cleaning. If
not, the stain may be permanent. As an example, a sugar stain may not be seen, but once it is run
through the dry cleaning process, it oxidizes and turns brown. If the stain is grease related, water
won’t help, but solvent will as it solubilizes grease. In fact, the principle reason for dry cleaning
certain clothes (which should not be washed in a regular washing machine) is to remove the
25 build up of body oils (known as fatty acids) because they too oxidize and produce rancid nasty

smells.

The grease and fatty acids which build up in the solvent is removed by filtration and by
distillation of the solvent. In other words, the dirty solvent is boiled and all vapors are

30 condensed through a condensation coil back to a liquid. The liquid recovered is comprised of
both solvent and water and the liquid is then passed through a separator in order to separate the
two non-miscible liquids. The water may originate from the natural humidity of the ambient air



distillation of the solvent. In other words, the dirty solvent is boiled
and all vapors are 30 condensed through a condensation coil back to a

| i quid. | j.qui d recovered is conprised of. both soly ter and

t he |qu%5§V§h?ﬁen passed t hrough a separator in order éﬁ?ﬁ?@@ e the two
non-m scible liquids. The water may originate fromthe natural humdity of
the anbient air 2 WO 01/48297 PCT/ USODn9255 exposed to the textiles prior
t o cl eaaiposed té\thettiailespoior eleahingD Andthersounray ofrroismieandycbeamatarixds usedir i ng
pre-spoa}ing. Be%ore textiles are renoved fromthe nmachi ne, the washer

becones air is blowmn 5 through the conmpartnent but, instead
of being vented outside, the air stream goes through a condenser t hat

condens s.the vapors to |iqui,d. The | then es rou a separator’
to dec (k)tf’ft‘){?sh"'ée WH’P@?‘J #&Bmeﬂ’?é ’é’&ltb%}‘f?s ﬁ’iﬁfc?'@ h °§6‘F ‘”‘¥ or reuse.
W5l e vmrdugume':‘cysﬁtpmemmmbmad &ﬁdm@%né@bﬁtﬁd&]ﬁﬁnmb&u

devel oped ,for e,ﬁ}‘}:\/ents such as PE etroIeun}based

ani_n
sol vent & dﬁﬁ&"ﬁ &PB‘%?E?"B(S‘PFS ap% dignid then-passes tugysh atsﬁl?%?”éﬂ for use
with a &chﬁmﬁeﬁﬁﬁi}ﬂ&h'&u&sﬂlveﬁ atm&&ﬁﬁ&?s%e&@mﬁ@d 19255 SUMVARY OF THE
| NVENTI ON A system and nmet hod are provided for dry cleaning articles
utilizing a siloxane solvent. The 5 systemincludes a cleaning basket for

receivi ws.ue wtd&xk @%téﬁb%ﬁﬁi 4 (R Set F5Meh &telﬁa%ee tuee lséenfdet,elo %@dry 'ctwm@ﬁ)s i | oxane
sol vent. etween the tank and the cl eaning

i Mer si Wih M@“&r%‘%i’seps]‘:g% Petrleum-bass sejvenis mhxﬂrqcnrbpm nenq *@Xﬁh@nsol vent

Al so i ngleigiedllyl tfildtedfot hde withQf sildkatie lcbipditidnhe si | oxane sol vent to recover

t he sil oxane Solvent. A condenser is coupled to the cleaning basket and
the still for recovering condensed vapors. For decanting any water in the
10 sil oxane sol vent received fromthe condenser, a separator is coupled to
the condenser. A fan is coupled to the cleaning basket for circulating air
past heater coils and into the cleaning basket for
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drying the articles. In one enbodi nent of the present invention, the still
is coupled to the cleaning basket for receiving the siloxane sol vent
therefrom The condenser may take the formof a still vapor 15 condenser
coupl ed t oVPNY4828T || for recovering condensed vapors froRCTyS0049255)
Further, the condenser may take the formof a drying vapor condenser
coupled to the cleaning basket for recovering condensed vapors fromthe
cl eani ng basket. In another enbodi nent of the present invention, a
tenperature of the vapor latent fromthe cl eaning basket is maintained
bet ween 120 and 138 degr ees FEMARYE OF THREANNENTT circulating 20 air
may enter the basket between 120 and 180 degrees Fahrenheit during the
drying process. As an option, a tenperature of the siloxane solvent during
agi t at i onAmsggteinand methoth atepeaided foralnoicleahBip atisips atibizimmsilopansisolvent. Theler to

enhapce it _ | Llhties, .
DESCRI PTI ﬁ%ﬁ%ﬁm&?ﬁeﬁﬁf cg%%%lésﬁﬁ%%éaﬁ%r{%ﬁégg Qé)%&%ﬁgr present
i nvent i ongomaining h kilaxanegbiient. @oapledbiteednshatank arsldhecitanipg basketisephmpforl | be

nore fully understood.hereinaft.er a. ul.t of tal ription 5
of 5 pr of PPBSSE s gicIR i cAerig Rt Mib R bt svenl Ao FudRERasll o
drawi ng i for\dstilling thei siloxane folvent ® racivarthd siloxideablverep Acdadenser is aupled todhni ng
machi ne that .i sed with.sol vent ,that .has,a boili oi nt that. r.equires
Vacuum di Serprelast ndge AR Eberts Srarie theas Ein Rrets i ualthin B s o
t he 19et hogildxbneolvesit reseii 'mmmnhm?fxﬁ&nggw' dt is w&pleﬁtditﬁdédﬁﬁais?lom fahés |
present invention; Figure 3 is a flow diagramindicating the fupctiona
steps of COHIEEe ﬁ’ﬁ&ﬁé'%n%%g?té?ricﬁ&ﬂw PPgé‘ﬁ‘?tertcﬂ S |’%‘8%{";°‘°§H’&8 gﬁé‘?‘l Qure 4
I s a schepBirgahd 48éled. €presents the nechani smused in separating water from

solvent wherein the density of both are very close, as set forth in Figure
3.

In one embodiment of the present invention, the still is coupled to the cleaning basket for

receiving the siloxane solvent therefrom. The condenser may take the form of a still vapor
15 condenser coupled to the still for recovering condensed vapors from the still. Further, the

condenser may take the form of a drying vapor condenser coupled to the cleaning basket for

recovering condensed vapors from the cleaning basket.

In another embodiment of the present invention, a temperature of the vapor latent from the
cleaning basket is maintained between 120 and 138 degrees Fahrenheit. Further, the circulating

.20 air may enter the basket between 120 and 180 degrees Fahrenheit during the drying process. As
an option, a temperature of the siloxane solvent during agitation may be kept between 90 and
130 degrees Fahrenheit in order to enhance its cleaning capabilities.



20 5 WD 01148297 PCTIUSQO 19255 1SCLOSURE OF THE | NVETON The present
invention includes an apparatus and met hod used in conjunction for the dry
cleaning of fabrics, textiles, leathers and the like. 5 To performthe

i nterrel WOM/4892ani ng steps i nvol vi ng the present invenPCHHSI049Ey cl eani ng
system 5 is shown schematically in Figure 1, although it is recognized
that alternative cleaning configurations can be used. It should be noted
that the cleaning system DESCREPTION OF THE DXeaAwWdNe® for processing with a
G ass 3-A type solvent. 10 The dry cleaning of articles or other itens
begins by placing themin a horizontal rotating cleaning basket 10 of the

system &hemdfmbnemb&tagssaﬂhébﬁseﬁﬁnwlbn,%s%nagbmgi USIH;,]& I pu' ncl udi ng

an organo si |l i cone-based I oxane sol vent beln np 12. The
sol vent adyagtageseraok w&hbeemmé\lllyaamt@p%emmﬂcr asja reewltafmanbéumnmank 16,

ang | ot prerd®a ehBalinge it BB S cobfinticnfib Ve Bl Bamil 5y GAYESC O N

punped sol vent can either be through a | ter t he
cl eani ng basket 10. Fromthe cl eani ng basket 10,. the solvent is then

C|rcula§§9mé E?g tion for
a predet ermg{e§ %gl%uaﬁtgﬂ%r%%gn%ﬁg%%%ﬁ@% aﬁ%ﬁlé\%ﬁ@?\'&g "'h%"é“‘ég to
ei t her pilingpointhetaequitek vacuwn distillationd 22 shown in Fi gure 1. The cleaning
basket 10 is then centrifuged in order to extract the remaining solvent to
any of the tanks that is the desired. The types of filtration systens

cdfipat i Bigure ish flowediggramiingdidating Seistepsof thd methed off drg eleaningineictordemce witk:  a
spin di %ﬁe&?@"%&t%ﬂfﬁ%‘%}éﬁé’g&“}n}/pe wi th di at omaceous earth bei ng capabl e

of optiona use w mcron spin disc; a tubular filtration
(flex, rigid, or bunp) also being capabl e of optional use with

g : ?; 0 rm?-‘?g%s.” 1% %rffow dlglgracnall rnEdicaggg thg %mrcggnnal gtgprs%’f the metl?oad’o %Qpa?arnntg Qv%te? %rrx]ld ard

the solvent; and
15
Figure 4 is a schematic that represents the mechanism used in separating water from solvent

wherein the density of both are very close, as set forth in Figure 3.

20



junbo or split size); and Kleen Rite cartridge systemwhich results in no
need for a still. Filters nmay also be used with a dinension between 10 to
100 microns to filter condensed vapors prior to separation. 30 The sol vent
may be fi|wereeds29d as to elimnate the particulate soil HEIUSPHIRNS eased
fromthe articles 6 WD 01/48297 PCT/USOQ 19255 bei ng cl eaned. Further,
filtering of the silicone- based solvent elim nat es t he pol yneri zation of

t he solvent even in the preg | vent bei ng used for
cl eani ng shoul d be distill e Eoeﬁ}zg{%%ﬁ‘g}lﬁl gal l ons per hundred 5
pounds cl eaned, unless the aforerrent | oned Kl een RI te cartridge system IS

bei ng use C sol vent
D21 19, U5 Hd SR k2Bt b o e BN BB G B MR
tank 22 cauffskbacs,nmmbducahbrsandttﬂmelﬂcetl I I thr ough suction since the still |s
under.a vacuumthat is controlled by a float ball valve (not shown). 10 Any
recovsered or condensed vapors originating fromthe still nmay be condensed

by wat er - CTuopeefdrm theiihterrelitedcledning|stepsinoslviag miqmseﬁt inv@ntiot) @ d8addaging systeayi ty

th d I t t T t f, 11
ependi ng TR Star St et o RonSER R eopgpiziioa gmedbiacicning | ne

separ at or dofifi@itgioneCinde uaeacwsﬁbmbynotédamum mﬂgeyaéxﬁstomgme 1andy tgui d- head

punp 30 evacuati Q cess created by a venturi. 15 During the
drying pr d@%‘ggrp?FFés‘ﬁgf‘?tgP@as%?‘é\‘D’Pﬁ?ﬂf‘l’éﬂt in the cleaning basket 10 with air

beingy forced by a fan 32 over heating coils 34, which results in the
incomng air flow o he between 120 and 180 degrees Fahrenheit, As the

sol vent ankhedist deaning of articles or ather femybagins by plaging themyin adrorizanta! ptatinge vapor,

the air flpushiaybisketl0DreleRimS. PRSKAL c%ie ﬁﬂﬁnﬁ@@&ﬁﬁaﬁﬁﬁdleaﬁﬂ%'ﬂhﬂg coils of
a 20 drying vapor condenser 36 where the vapors condense back to a |iquid.

Gravity fdeudiaganprganp q&!werhgsqdwéo’eemlw&wwmp&d ysiR#eynR 123 7The solvent
is pumped from either a working tank 14, or a new solvent tank 186, and then to the cleaning

15 basket 10 with the articles. The course of the pumped solvent can either be through a filter 18, or
directly to the cleaning basket 10.

From the cleaning basket 10, the solvent is then circulated through the button trap 20 to the
pump 12. After agitation for a predetermined amount of time, the solvent is drained and pumped
20 to either of the three tanks 14, 16, and 22 shown in Figure 1. The cleaning basket 10 is then

centrifuged in order to extract the remaining solvent to any of the tanks that is the desired.

The types of filtration systems compatible with the particular solvent of the present invention
are: a spin disc of a 20 and 30 micron type with diatomaceous earth being capable of optional

25 use with the 30 micron spin disc; a tubular filtration (flex, rigid, or bump) also being capable of
optional use with diatomaceous earth; a cartridge (carbon core, all carbon or the standard size,
jumbo or split size); and Kleen Rite cartridge system which results in no need for a still. Filters
may also be used with a dimension between 10 to 100 microns to filter condensed vapors prior to
separation.

30 '
The solvent may be filtered so as to eliminate the particulate soil that is released from the articles



The vapor |aden air that |eaves the cleaning basket 10 ranges in
tenperature between 120 and 138 degr ees Fahrenheit. This tenperature is

i nport antygdlubiedt it is 30 degrees Fahrenheit or nore g&ﬁ he fl ash
poi nt of the aftorenentioned solvent. In one enbodi nent, e ratfe of flow of
the condensed liquid nmay be limted to 0.75 GPM and the separator may thus
be engi neered for the conbined flow rate of condensed |liquid fromthe

stil| aheingielpaned. Gurther, filteringofdhe silicoge-hasgd s@vent Elinginates theipblynetizatibasf an or der

i n whi Cﬂne%@l‘%ex%%%ﬂ&ﬁhéﬁé@ﬂ&%ﬂc&alg&s.t he present invention may be 30 enpl oyed
for clarification purposes. Havihg foll owed the foregoing process of dry

cleaning, there is no |ess than one but as many as two or nore sources of
sol vent P . - nsed sol.vent to
e dr y Thf s SAEBEA R lekif uBbla e gy L SnlE B (g0 0RRNR 3o B

ef i ci epennds Fleaned,Omlesthe AfoR@ihtiSEAKISDKite cinriddefspstem fs bdingafstd.cTency, a

met hod .Qr ration_i.s Qvi de shown . in, Fiqure 3.
re. shouttolBii e el o SERA BB s PR B v T8, W iyl

wat er fzz_'nnThd;elveurin ﬂ;cld&yiankzmh \be dntrbduced go ﬂbgﬁmﬂyo@hewﬁoagingez ﬂﬁgﬁﬁis The
m Xture en.r Lve e eparat or I Q operation . Upon

recei pt ?ﬁ(ﬁ’ﬁ%van%uﬁ?ﬁﬁaglﬁcs?gﬁélgeg&ytam%g}d v ﬁ’&@%ﬂ‘é‘?&‘aﬂt nmedia, as indicated in
operation 44. Next, the dry cleaning fluid is separated fromthe water.

e operation 46. Fiqure 4 is.a schematjc t he separator 28 of_ qne
B oai B Rp Yot spdciit Sppmys Srietuatigioahg il mey Ve confimectiy warmoplatng ¢ he
met hod edilsbof g stilbvapor dmdérser 26l Thereificr, avity itk Gt condensddisolvent ifffioat Ur e of
wat er and dr\é mai n chanber 48 of the separator

|l eani ng £l ui d, roaches a
28, t heSREge 7, ﬁwﬂetg?é flpy, f%?@gfpgm ‘ﬁ"r Sl hay Fange betweeny 47 and-1:256BMs i | from
ent er i nghdithe sepapRdras QiginderedadcorlinBly. Vatuim miky beQfchict 8} adiqtiddlesPmamy 3¢ | | ter
that is downstream To aCCOHE!ISh such filtering, coal escent nedia 56 may

be dr ap¥d"EYAUARON RIPGEFS el B A¥eI8n of an inlet tube 52. The various

copl escent media of the 15 present invention may include nylon or any other
56 of -t R U ingirges 6 cufibs Srampig A CRPe Bskst Myl i beng -
forced by a fan 32 over heating coils 34, which results in the incoming air flow to be between
120 and 180 degrees Fahrenheit. As the solvent and water remaining on the articles are heated
and become vapor, the air flow exits the cleaning basket 10 and passes over cooling coils of a
20 drying vapor condenser 36 where the vapors condense back to a liquid. Gravity feeds such

liquid to the separator 28 via a conduit 37.

The vapor laden air that leaves the cleaning basket 10 ranges in temperature between 120 and

138 degrees Fahrenheit. This temperature is important in that it is 30 degrees Fahrenheit or more
25 below the flash point of the aforementioned solvent. In one embodiment, the rate of flow of the

condensed liquid may be limited to 0.75 GPM, and the separator may thus be engineered for the

combined flow rate of condensed liquid from the still and drying vapor condensers 26 and 36.

Figure 2 illustrates an order in which the various components of the present invention may be

30 employed for clarification purposes. Having followed the foregoing process of dry cleaning,
there is no less than one but as many as two or more sources of solvent to the separator. The
ability to return re-condensed solvent to the dry cleaning system is dependent on the separator 28
and its efficiency.



such that there are no | ow points where water can collect. This way, the
flow of the mxture may be afforded as direct an entry as possible to the
separator 28. 20 The hydrated sol vent enters the separator 28 at 50 where
gravity fewWe91489town the inlet tube 52 which term nat eSCITASMWIASS nches
above an interface |evel 54 between the water and the dry cleaning fluid.
The silicone-based solvent is insoluble in water yet water, in mcelle
form suspends itself in the hydrated solvent until they form gl obul es of
about .015 cmin dianeter. Due to the conbi ned weight, the gl obules settle
to the boTo afferdsuchiesfigiency, arhhasaf vaRr adselver spRamtian isprovidede At shown is

hori zont ) ) 1 . _ e
{6 but enc g3 AAREE SbtiadSR, iadike b0 A Uil e o o) SRR R
| evel swi artitle&i8 rémsovied dyningrtheiry cleaning process. Themintreds then sagpived i the e punp 60

that . is rat 0 . r olvent
fron‘?a Ie?fé’%g%’? E%g%é%ﬁmﬁg %p?)%@%ﬁ g’vt exﬁgbugéngﬁfge{zlg}%%q&?ﬁl tg%gm%%ldﬁ’%:shanber
48. The | ingichawd insopetation $di e, thedry bleaninginid$ separatedofrdnm theavatdroNeteng 62 whi ch
has a verticg{ g‘%ity of between 2 and 20 inches. 8 WO01/ 48297

PCT/ USOQO ¢ e hydrated solvent is then forced or pulled through

coal escent nedia 64' positioned within the filter housing 62. This nedia is

between 2_and 12 inches in, di anete i th ross-section,. between. 1.4 and 4
"nches. 1 FIESIRA aSEmAts s FraTapr o ope ARpg i LR P IVauicn Phish it

f] epapat e Ehpﬁﬂﬁ bEperfoAming lsietdxemacbwrgutane Asahé floabf thaliydrjteddolvent of inbxhere of
ousi ng 62. The open cel| .configuratiaqn _ of a PE ol r at _.may be used
to const r Waer W%ﬂﬁ?”é‘%’b’fg amé'ﬂ% esgmain Fhambex °$‘PF253P%%§T %és E}le %‘i{e PHe

Walt er mcgd ﬁlf@&ed ﬁgmseﬁﬁsnthﬁpaakelategbiobaheﬁtemghe sepatae 28 s/hichendyyituad ed
solvent is force

t hrough the coal escent nedLa 64 and appear aqn th
out goi ng Estget W*FF@“’C%?F E’éﬁ‘é F}?w"ﬁ‘FEﬂ?'a%‘Bﬁ‘nghsgﬁ%é‘p'c rp“%d’gﬁﬁi‘ie‘ﬁé“e&agét rical
Or  PneunBiyag bé frapddAthe IMiflal dsrMirdtioPobanfinluie®2! Mt Vatous bisallesednt inbdia of the

15 present invention may include nylon or any other coalescing media. The plumbing connection

from the vapor condensers 26 and 36 of the dry cleaning system 5 of Figure 1 may be plumbed
such that there are no low points where water can collect. This way, the flow of the mixture may

be afforded as direct an entry as possible to the separator 28.

20 The hydrated solvent enters the separator 28 at 50 where gravity feeds it down the inlet tube 52
which terminates several inches above an interface level 54 between the water and the dry
cleaning fluid. The silicone-based solvent is insoluble in water yet water, in micelle form,
suspends itself in the hydrated solvent until they form globules of about .015 cm in diameter.
Due to the combined weight, the globules settle to the boitom of the main chamber 48. The

25 hydrated solvent flows horizontally out horizontal ends 55 of the inlet tube 52 to minimize

turbulence.

As the overall liquid in the main chamber 48 rises, a float level switch 58 is tripped which in turn
activates a submersible pump 60 that is rated up to 400 GPH. Such pump 60 draws the hydrated

30 solvent from a level of between 1/3 and 1/2 the overall height of the main chamber 48. The
liquid is then pumped by the pump 60 into a filter housing 62 which has a vertical cavity of
between 2 and 20 inches. |



punp 60 or, in the alternative, a vacuumresults in sufficient separation.
The flow controller chosen should effect a flow of 0.5 to 2.5. GPM If the
i nfl ow ed solvent is greater than the coales 64 will

al | ow, ?ﬁ’é’t%‘f’%si tioning of the float level switch 58 | c%%a%lsvat es 15
the flow controller can be lowered to allow for a |larger buffer for the
hydrated solvent. As the separated |liquid |eaves the filter housing 62, it
enters a vertical tube 66 in another chanber 68 which allows the water
globules to settle to a bottomthereof. The separated solvent flows out
the sol Mydam selvevgs thszom,i of pulied dhrough eenlsscent mestia 64 positionbdwitlis heof t he

chamber g %I Rg@w&&m gﬁ{dm?&grv\kw?‘wﬁ%%ube 70 to the

bottom o one e d| men an i nner
di amet ebetmenb‘léé Ménnqyes hd@bﬂldﬂbnomdhba; theﬁmn\bataemanwastﬂues onmbieesepamie at the

b fl tch
725 whi cfieaiiti pBBlichel 08 B erch catin e it Rodblngsa" Unlopen &l confstlion 1 | on
of usi nqammmmﬂmybemdeMtﬂlwmwmmﬁlmws fdrkl&t make cont act

as the ' | €9 ete l,rcuit to r a

pneunat (lyx%ieg%m%+§€%rv+tgr ,,191 ﬂHe kil 8%'3?59%‘3 ‘frﬁ%t%‘g? §°§V°Ph t he

mai n chmﬁ@ewdthﬁugﬂﬁemlesmymﬂmﬂhndappmrmahedn@mgﬁue éﬁtheém[e‘s&m of the

mai n ch ﬁgé‘%% for manual periodic naintenancé. 30 9 WD 01/ 48297

PCT/ USO 5 The conposition of the n {h Chanber 48 can be stainless
sjgel . of polyethylene. Constructing the main chanber 48 of carbon steel

IS di scouraged since oxidation and rusting can qU| ckly occur Al so the

use of Ql Vi £ d VI hI or| d ul
di scour ag |pn thg he %Xlo%oﬁlg%lgsde M \%’M ?"hsé*c 35 ‘?C| zer
| eavi ng:W&mImnhqadlteﬂlaMel,avmum@ednhs mpsufﬂi:wnt Sephtatién. al’he ﬂm&fohﬁslleed by the

ot B8 RS or IR YRSy Bt AT pPRRERr Rk sfaleflin "

the cgalescent medla 64 will allow, the re-positioning of the ﬂoa_t level switch 58 which activates

15 the flow controller can be lqweréd to allow for a larger buffer for t_hé hydrated solvent.

As the separated liquid leaves the filter housing 62, it enters a vertical tube 66 in another
chamber 68 which allows the wajter globules to settle to a bottom thereof. The separated solvent

flows out the solvent outlet 69.

20
The collected water globules at the base of the chamber 68 flow via gravity through the water
gravity via a tube 70 to the bqttojn of the main chamber 48. In one embodiment, the line 70 has
an inner diameter of between 1/8 and 1/4 inches. The water that 1s collected at the bottom of the
main chamber 48 is evacuated by a water float level switch 72 which mechanically opens a

25 hinged valve 74. There is also an option of using two conductivity points, or probes (not
shown), that make contact as the water rises in order to complete a circuit to signal either a
pneumatic or electric valve which may discharge the water that is in the main chamber 48. There
may also be a manual drain at the bottom of the main chamber 48 for manual periodic
maintenance. ' - |
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existed in the dry cleaning field. The inportance of controlling the

tenperature of the liquid solvents that are used in the field of dry
cleaning is critical. 10 The nost preval ent sol vent used lausly
stated i s VP8 hse tenperature is ideally nmaintained 5&@ 02% of 78 to
82 degrees Fahrenheit. This is also a common range for all other solvents

currently being used in the field of dry cleaning. |f the tenperature

shoul d i nqmea&ﬂposftilaﬁ of the Sl thamber msﬂw@a“ueesa@eaeaﬁiomﬂﬁehyemns&@&mlgtl ng in
dammge to textiles being processed, The 15 increase in the KB (kari butyl)

val ue nostihesnsin phamber #8 &f carbop steeliis discqpraged;sipcs exidation Spd BISERE S ‘ISIF‘E Vel es

bei ng cl exeas., AlsBStHé tde¥ tygon ﬁmﬁlg; ﬁmy@m&ﬁdet hﬁ%ﬂmsndecsheﬁlbsé articles
béi ng cl eaned. The concern for controlling nper ature has caused

manuf act urdissoustged Py‘hé‘l tb“éﬁl“??@eﬁﬁﬁ?ﬁ sofesat will TFWQY%FF‘? platjgizeg feaying thempptesial | s
pl aced inphiiR, owes ﬁoamtha@daeiuﬁa@e&mmowmﬁa@m&awets on the plunbing

| ines for heat transfer 0 By increasing the tenperature of the
silicone-based sol vent of the present invention to a range of 90 to 130

degrees Fafjp ﬁﬁb?sﬁmoﬂba@&&%ﬂéﬁ'aﬁ%ﬁ?hl}ﬁd% ift pefndret 1t h %ﬁtraddﬂé t the

result of ng or stripping dyes IS 1S Dest acconp 'S
circul ati mglsmétrehe {iny cieaning §ield. Theimpiortarice oficontyelling the temperatureaf the 11q1ad1k and

t hrough a Ut QH ! | s (previously used 25 for
cool i ng) aﬁ%&b % kﬂ%mﬁ%ﬂﬂ ﬁ&g f&&%@ lg?ﬂe&cwculatlng punp is controlled
by a0t enperature probe that can be placed in the solvent. The result is

preci sely 1‘1‘&8%513;} v?%ntss%iv\émts%& apeyh o‘%%lk’ Sthted éigt {vﬂ&e‘{%‘?n fefaturk hﬁel

aggr essi veness ol'ven causi ng” damage e ar eall?'es bei ng
cl eaned. mmminddeuuaangeusneuﬁbdegmﬁ?ﬁum Tagis a&hesaccbmbmd range Yo all iothes houl d

be understqod . t hat v sent ed of . ex e_onl and
ot 1 m ¢ e cunkarly Selnalfia 1R G2 R ¥t RipoBan ¥ SRR et i
shoul d notreshieislaimdchanbré&ygpreayiveioltehtreaitingdn dasape itdiedtilexising mooesstd. TH
01/ A1§2 97 %%yu%‘gx’%e]lgg acSan butyl) value most often results in causing dyes to be stripped from

articles being cleaned, resnlting in the transfer of these dyes to other articles being cleaned. The

concern for controlling temperature has caused manufactures of dry cleaning machines to install
water cooling coils placed in the base tanks, and in-line water cooling jackets on the plumbing
lines for heat transfer.
20
By increasing the temperature of the silicone-based solvent of the present invention to a range of
90 to 130 degrees Fahrenheit, an aggressiveness in cleaning is afforded, without the result of
pulling or stripping dyes. This is best accomplished by circulating water in a closed loop fashion
between a hot water tank and through a circulating pump and through the coils (previously used
25 for cooling) and back to the hot water tank. The circulating pump is controlled by a temperature
probe that can be placed in the solvent. The result is precisely controlled solvent temperature
which influences the aggressiveness of the solvent without causing damage to the articles being

cleaned.

30 While various embodiments have been described above, it should be understood that they have
been presented by way of example only, and not limitation. Thus, the breadth and scope of a
preferred embodiment should not be limited by any of the above described exemplary
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enbodi nents, but should be defined only in accordance with the follow ng
clainms and their equivalents. 11 |I' Wc) 01/48297 PCT/ USOQO 19255 CLAI M5
1Iffffff&&ﬂ*L§ fiffflif C ~.M S Wat is clained is: 1PC _;iﬁp'for dry
cleaning articles conmprising: (a) a cleaning basket for receiving articles
therein; 5 (b) one or nore tanks for containing a siloxane solvent; (c) a
punp coupl ed between the tank and the cl eani ng basket for imrersing the
arti cl esmbpdimens, buk shonldrhy dofindenly inatcordaacewitivths felloswing daims afdithelm still for
distillig vagﬁTsiloxane solvent to recover the siloxane solvent; (e) a
condenser coupled to at |east one of the cleaning basket and the still for
recovering 10 condensed vapors of the siloxane solvent; (f) a separator
coupled to the condenser for decanting any water in the siloxane sol vent
received fromthe condenser; and (g) a fan coupled to the cl eani ng basket
for circulating air past heater coils and into the cleaning basket for
drying the articles. 15 2. The systemrecited in claiml, wherein the stil
is coupled to the cleaning basket for receiving the siloxane solvent from
t he cl eaning basket. 3. The systemrecited in claim1l, wherein the
condenser is a still vapor condenser coupled to the still for recovering
condensed vapors of the siloxane solvent fromthe still. 4. The system
recited in claim1, wherein the condenser is a drying vapor condenser 20
coupled to the cleaning basket for recovering condensed vapors of the

si | oxane sol vent

11
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fromthe cleaning basket. 5. The systemrecited in claim4, wherein a
tenperature of the vapor [aden air fromthe - cleaning basket is between 120
and 138 degrees Fahrenheit. 6. The systemrecited in claim1l1, wherein the
separ at or WOOM#EL the siloxane solvent by way 25 of gr ZETUSOVIZESTY; g
Sheet Has Been Replaced 111 1 11 11 1111 11111 : 1 Mﬂﬁdﬁﬁﬁw
1111211 ME 1111121111211 IN PCTMM 19255 CL Ms 7. The system reci

claim1l, wherein the still is coupled to the tank and enerator
is coupled to the. still for creating a vacuumt herei ﬂ"w It he
sil oxane solvent therefrom 8. ﬂle‘*-&%tem recited in t he
circul at i Rghafisiclainged¥® Nt @i ned between 120 and 5 180 degrees Fahrenhelt 9.
Amet hod of dry cleaning articles conprising the steps of. (a) loading the
articles into a cleaning basket; (b) imersing the articles in a siloxane
solvent; 4(c) R‘Q*stté'i‘ﬁfo‘?gwfé%nﬁg%ﬁiegéoﬁ e siloxane solvent; 10 (d)
renoving at |ea a portion o oxaffe sol vent by centrl fuging the
articles; (a)(e)ad¢3@mlﬁa$h¢gf0rmel§mgmheﬂm9iWent to recover the siloxane

sol vgnt ; ) T f e siloxane solvent; (g) .
separ ati ngbany&\%g I n g&%ﬂ?ggxg‘égﬂgiaﬁe& ew(h) drying the artlcl es by
circul ati () hespump @npledlbﬁweemtlmtadc anidehexgeaning Hagkey for mmersingjthelasickes in c| es

from the cf eanypg.Rag/iGlve AR elsliodai g, | e ol vent.

(d)  astill for distilling the siloxane solvent to recover the siloxane solvent;

-3

(e}  acondenser coupled to at least one of the cleaning basket and the still for recovering
10 condensed vapors of the siloxane solvent;
® a separator coupled fo the condenser for decanting any water in the siloxane solvent
received from the condenser; and
(80 afan coupled to the cleaning basket for circulating air past heater coils and into the
cleaning basket for drying the articles.

. 15 2. The system recited in claim 1, wherein the still is coupled to the cleaning basket for

receiving the siloxane solvent from the cleaning basket.

3. The system recited in claim 1, wherein the condenser is a still vapor condenser coupled to

the still for recovering condensed vapors of the siloxane solvent from the still.

4, The system recited in claim 1, wherein the condenser is a drying vapor condenser
20 coupled to the cleaning basket for recovering condensed vapors of the siloxane solvent
from the cleaning basket.

5. The system recited in claim 4, wherein a temperature of the vapor laden air from the
cleaning basket is between 120 and 138 degrees Fahrenheit.

6. The system recited in claim 1, wherein the separator receives the siloxane solvent by way
25 of gravity. '

12
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10. The nethod recited in claim@ istilled siloxane sol vent
I s recovered through condensation. 11. The nethod recited in claim9,

wherein ensed vapors vent ar vered from
the sti |§VB%1’§£‘9£he net hod recommmmulmmmmer ein t ’@%ﬁé%%ged vapor s
of the siloxane solvent are retoveréd Mrof the cl eaning basket. 13. The
nmethod recited in claim 12, wherein a tenperature of the condensed vapor

| aden ai7 fﬁhﬂsysbmmbmdmnlgrmasﬂmmm&ebmmeuplaﬂﬁtmmmﬁﬁmgrms

Fahr enhei t. The )| | ted.in clai ther. ¢ I si ng
the step of Eeeiorid el i B i for ptinas daofied i ohich Pl inGlFbn: 17 om
a still usedsdleentitletdfioln.t he sil|l oxane solvent. 13 This Sheet _Has Been
Replaced | I~~I11 WD 01/48297 1 iiJdiiij 111111 fijl iiij PCT/US00/ 19255
The method recited in claim9, wherein the circulating heated air is

nai nt ai 3ed bFhe®stem rtlited iR Blainn 1] widftinthe cie@siating Bir é¥thginfained Betwtéit1208hH 0d

recited in c d further conprising the step of filtering the
S|%oxane b@gﬁéﬁﬁ ? |nner5|ng the articles. 5'17. Thé nethod recited

inclaim 9 ‘and further conprising the step of filtering the sil oxane
solvent prior to recovery of the siloxane solvent. 18 The nethod recited
in claifro, ‘Uf iy cleaning g ?%0{‘!?@5‘%5@53@?5?& ntaining a tenperature
of the ga) oxm&ngg{emmesq&eqcﬁuﬁmggmitatlon between 90 and 130 degrees
Fahrenheit. 10 19. The pethod recited in claim9, wherein a coal escing
medi a c&®pr i yamersing Searticles|in g silaxang Qlyentas prepared by urea- f or mal dehyde

resin igeut i hgifafiflg iHe a3 Nt e kilkkal soivehani ng

10 (d) removing at least a portion of the siloxane solvent by centrifuging the articles;

(e) distilling the siloxane solvent to recover the siloxane solvent;

® recovering condensed vapors of the siloxane solvent;

(g) . separating any water in the siloxane solvent;

(h)  drying the articles by circulating heated air about the articles;
- 15 (i) removing the articles from the cleaning basket; and

(i)  reusing the solvent.

10.  The method recited in claim 9, wherein the distilled siloxane solvent is recovered through

.condensation.

11.  The method recited in claim 9, wherein the condensed vapors of the siloxane solvent are
20 recovered from the still.

12.  The method recited in claim 9, wherein the condensed vapors of the siloxane solvent are
recovered from the cleaning basket.

13.  The method recited in claim 12, wherein a temperature of the condensed vapor laden air
from the cleaning basket is between 120 and 138 degrees Fahrenheit.

25 14.  The method recited in claim 9, and further comprising the step of using a vacuum

generator to extract the siloxane solvent from a still used to distill the siloxane solvent.
' 13
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process. This Sheet Has Been Replaced 1111(1111 14 WD 01/48297 | 1111~I
fffl UP 11111 II I N PCT/ USO CLAI M5 [received by the
I nternational Bureau on 20 Novenber 2000 (20.11.00); origipal clains 1-19
repl aced DYOAHERIHed clains 1- JSumiud nin s vk fgy st em cont BF ﬁ”’g?s%oxane
sol vent and no added voIatiIeWﬁ“ﬂﬁNﬂﬁi fﬁulﬁﬂnysolvents for dry cleaning
articles conprising: (a) a cleani g baskets for receiving articles therein;
(b) one or nore tanks for. f:'o,nt aining a siloxane solvent; (c) a punp coupled
bet ween the tank and the c¢|eani asket for | rsing.the artjcles in the
cl eani ng bas ke?hemh?dtrfféte‘im%&aﬁgw ﬂFWé‘Pﬁ?’%‘ﬁ‘)‘n%ﬁ F’? ’sf’B?th’inE‘{ é’eft'f"?el‘?g t he
si | oxane sol veny ahd1805ened Fahighdtd. | oxane sol vent; (e) a condenser coupled
to at | east one of the cleaning basket and the still for recovering
condensed vapors of the siloxane solvent; (f) a separator coupled to the
condenser 14,01 TRGRMJdREIREH IBhD! arld Tuftit® cSrhpridkidithe st§dfMBREing M6 Silokask f rom
the condenser; and (g) a fan coupled to the cleaning basket for circulating
ai r past heat éplversipost tgimmersing the aicles cani ng basket for drying the
articles. 2. The systemrecited in claiml, wherein the still is coupled to
the cleani ng basket for receiving the siloxane solvent fromthe cleaning
bask&t . 317.ThelTheynsthodirecited inccdaim 9, andflmther comprising the stepcofdiges e piloxaney st | |
vapor condens%vglgx’%fzgr&gv rgggtthi?Jangsg[veﬁtecoveri ng condensed vapors of
so‘ve tfr RE st P )

t he sil oxane omt

18.  The method recited in claim 9, and further comprising the step of matntaining a
temperature of the siloxane solvent used during agitation between 90 and 130 degrees
Fahrenheit,

10 19.  The method recited in claim 9, wherein a coalescing media comprised of open cellular
foam as prepared by urea-formaldehyde resin is utilized to enhance the dry cleaning

process.

R
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4. The systemrecited in claiml, _wherein the condenser is a drying vapor

condenser coupled to the cleaning basket for recovering condensed vapors

of the sjl axane sol vent frogr sket. Thi @% Been

Repl aced¥POM®9% 11111111111 m Mm HN , NDED SHE 19) WO
1

01148297 PCT/ USO0/ 19255 11111"11F11%1 111111111 CL N5 5. The

systemrecited in claim4, wher St ure of vapor | aden air from
the cleaning basket |s bﬁ_;[ Weeﬁw it. 6. The _
system reci t ed [Tegeigedb & sil oxane

sol vent by way ofti é?ﬁ?”\ wherein the
still is coupled to the tank and a vacuum generator IS coupled to the
still for creating a vacuumtherein which extracts the sil oxane solvent
therefrom 8. The systemrecited in claim1, wherein the circulating air is
mai nt ai ned between 120 and 180 degrees Fahrenheit 9. A nethod of dry
cleaning articles using siloxanc solvent and no added volatile organic

cl eani ng solvents conprj.sing the ste (a), loading the articl es into a
cl edni ng Daystar cmtews.wﬁ%entﬁ@&ﬂdﬁﬂwaﬁor&a@fw%m&m; wnisdardry (c)

agitating the articles in the siloxane solvent; (d) rempving at Ieast a
portion oflcaning asti¢lepc@mprisiogy ent by centrifuging the articles;

(a) a cleaning basket for rcceiving articles therein;
(b)  one or more tanks for containing a siloxane solvent;
(c)  apump coupled between the tank and the clcaning basket for immersing the
articles in the cleaning basket with the siloxane solvent;
(d)  astill for distilling the siloxane solvent to recover the siloxane solvent;
(e) a condcnser coupled to-at least one of the cleaning basket and the still for
recovering condensed vapors of the siloxane solvent; |
(f)  aseparator coupled to the condenser for decanting any water in the siloxanc
solvent received from the condenscr; and
(8)  afan coupled to the clcaning basket for circulating air past heater coils and into
the cleaning basket for drying the articles.
2. ﬁc system rccited in claim 1, wherein the still %s coupled to the cleaning basket for
receiving the siloxanc solvent from the cleaning basket.
3. The system recited in claim 1, wherein the condenser is a still vapor condenser coupled to
the still for rccovering condensed vapors of the stloxane solvent from the still.
4, The system recited in claim 1, wherein the condenser is a drying vapor condenser coupled
to the cleaning baskct for recovering condensed vapors of the siloxane solvent from the

cleaning basket.
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(e) distilling the siloxane solvent to recover the siloxanc solvent; (1)
recovering condensed vapors of the siloxane solvent; (g) separating any
water in the siloxane solvent;_(h) drying the—articles by circulating
heat ed ai r'W@BU#9% he articles; (i) renoving the articleécpgﬂwpﬁﬁé ci eani ng
basket; and (j) reusing the SOLWiHi 1 -uﬁaﬂ1Has Been Repl aced 11111111
1011111211212 1 11 16 AVENDED SHE KRl WO 01/ 48297 PCT/ US00/ 19255
Lot rerr{d it rerrr 111411¢ & L*s 10.* The method recited in claim
9, wherein the distilled siloxane solvent is recovered through

condensation. 11. The method recited in claim9, wherein the condensed
vapors of, the,sil oxanc .,sql.vent ar recovered fromthe stil]. 5 12. The
method rdei t BPY YSETRIRS it G &iPhera 5 s dmRrEiiuE At ViRBbden i o the cioaiogc
sol vent are ecovered fr t cl eani basket. 13. The nethod recited in
claim 12, V\/ne{’@ﬁﬂ'%\ 8- t’ﬂﬁ?zs %ﬁﬁ‘gﬁﬁgﬁt'vapor- | aden air from the

cl eani ng baskegt is between 120 and 138 degrees Fahrenheit. 14. The nethod
recited ion cl dpnystemyesitedin ciawn 1. ovhersin the separats repeives the siloganpsolyentdy
generator to extract the siloxane solvent froma still used to distill the
si | oxane sol vek#ravitys. The nethod recited in claim9, wherein the
circulating heated air is maintained between 120 and 180 degrees

Fahr enhei?t . 1Bhe systemreciteddn claipi 1, exherein the stilhis oupdeddo thertadkand e vagauinsi ng t he

step of filtering the siloxanc
generator is coupled to the still for creating a vacuum therein which cxtracts the siloxane

solvent therefrom.
8. The system recited in claim 1, wherein the circulating air is maintained between 120 and
180 degrees Fuhrenheit.
) 9. A method of dry cleaning articles using siloxanc solvent and no added volatile organic
cleaning solvents comprising the steps of;
(a) loading the articles into a cleuning basket;
(b)  immersing the articles in a siloxane solvent;
{c)  agitating the articles in the siloxane solvent;
(d)  removing at least a portion of the siloxane solvent by centrifuging the articles;
(e) disliﬂing the siloxane solvent to recover the siloxanc solvent;
(D recovering condensed vapors of the siloxanc solvent;
{g)  separating any water in the siloxane solvent;
(h) drying the articles by circulating heated air about the articles;
(i) removing the articles formn (he clcaning basket; and

G) reusing the solvent.
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solvent prior to imersing the articles. 17. The nethod recited in claim9,
and further conprising the step of filtering the sil oxane solvent prior to
recovery of the siloxane solvent. 18. The nethod recit 9, and
further WOMHRL ng the step of mmintaining—a- terrperatLeP "gﬁ"&fﬁgny | oxanc

sol vent used during agitation between 90 and 130 degrees Fahrenheit. 109.
el 1utar foam as preparea f (ANINRRIIIMHLSSE Tosi & G0t zea o °F°"
enhance the dry cleaning prdcess. tThts Sheet Has Been Repl aced
trererererrt  rrrrrrrrrrrlt 17 AMENDED SHEET ( ARTI CLEL9)
10.  The mcthod recited in claim 9, wherein the distilled siloxane solvent is recovered through
condensation.
11.  The method recited in claim 9, whorein the condensed vapors of the siloxane solvent are
recovered from the still.
12.  The method recited in ¢.:laim 9, wherein the condensed vapors of the siloxane solvent are
recovered from the cleaning basket.
13.  The method recited in claim 12, wherein a temperature of condensed vapor laden air from
the cleaning basket is between 120 and 138 degrees Fahrenheit.
14.  The method recited in claim 9, and further comprising the step of using a vacuum
" generator to extract the siloxane solvent from a still used to distill the siloxane solvent.
15.  The method recited in claim 9, wherein the circulating heated air is maintained between
120 and 180 degrecs Fahrenheit, |
16.  The method recited in claim 9, and further comprising the step of Hltering the siloxane
solvent prior to immersing the articlos.
17. The method recited in claim 9, and furthcr comprising the step of fillering the siloxane

solvent prior to recovery of the siloxane solvent.

18.  The method recited in claim 9, and further comprising the step of maintaining a
temperature of the siloxanc solvent used during agitation between 90 and 130 degrees
Fahrenheit. '
19.  The method recited in claim 9, wherein a coalescing media comprised of open
ccllular foam as prepared from urea-formaldehyde resin is utilized o enhance the
dry cleaning process. -
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