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THE | NVENTI ON Dry cl eBROCESSINVQEVING A SILOXANE SOLYENT the world. In the
United States alone, there are nore 5 than forty thousand dry cl eaners
(many of these have nultiple locations). The dry cleaning industry is an
essential industry in the present econony. Many articles 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 scoloring. :0 The nost w d#IRLD®H THE INVENTION sol vent until now has
been perchl oroet hyl ene (PERC). There are nunerous di sadvantages to PERC

i ncludi ng inherent toxicity and odor. Another problemin this field is that
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in order to prevent damage to the tabrics during the d’ry cl eani ng process.
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advant age of being an excellent cleaning solvent, but the di sadvantage of
being a major health an | ' it has been |inked to
nuner ous fornms of Cancer%ﬁg@‘?@@@gﬁg@%&@% to ground water and
aquatic life. In sone areas PERC is prohibited due to these di sadvantages.

Addi ti onal | .1 n. the.pas ot her so|yents .such .petrol eum based sol vents
o hydr DR bR AR BIR sy R el e iy e Cribe States alins e S Bokes s
agyr essthaf fértyathousand dry cleaners (many of these have multiple locations). The dry cleaning

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.

0 The most widely used dry cleaning solvent until now has been perchloroethylene (PERC). There

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.

5
Prior art dry cleaning processes include the use of various solvents with appropriate machinery
to accomplish 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 disadvantage of being a
major health and environmental hazard, i.e., it has been linked to numerous forms of cancer and
0 it is very destructive to ground water and aquatic life. In some areas PERC is prohibited due to

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



1 WD 01/27380 PCT/ UM 19228 PERC, but are still classified as,volatile

organi ¢ cQnpounds (VOC s). As such, such conpounds are requlated and
perm ttedw%’”ﬁgg? air districts. The dry cleaning i ndustlfgﬂwg’l?z%g
depended on petrol eum based sol vents and the well-known 5 chlorinated
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degreasing and cleaning qualities ideal for the dry «cleaning industry.
Beginning in the 1970's, PERC was_found to cause |iver cancer_in animals.
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wxsng‘g\l;vl f’iior to being placed into the machine, the fabrics or articles of clothing are checked

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 h_ot 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 prinéiple 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



The grease and fatty acids which build up in the solvent is renoved by

fiftration and by distillation ofi'the solvent. In other words, the dirty
sol vent i sWe28W0and al | vapors are 30 condensed thr ough PETARERE: | on
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and vl glpqpsitd e ddifts pflof (8 clefiie PARSME: oilfcd\of hofkaife Rk B MarerdiOisder 1 O
separate e two non-mscible [Tquids. The water may oOriginate fromthe
nat ur al dncing piietspotihgt he anbyitent air 2 is WO 01/ 27380 PCT/ USOCQ 19228

exposed to the textiles prior 4 "cleaning. Another source of noist nay be
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sol vent deeanboffgheavatey from thesolyvent and retumdhe solyent forireisgd st orage to tank and
due to its density will settle on the bottomof the tank. If the |evel of
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sol vent and the nore dense water causes an interface |evel between the
wat er and sol vent. The_ pol ar sol vent, soluble contamnants in_this
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bacteria and the end result of odor. It is therefore very critical for

pr of essibydeekarben salvenhisiafged sockdar basterinigad may quickly contribgted to the gsowth of

bacteria. The interface level between the lighter density solvent and the more dense water causes

an interface level between the water and solvent. The polar solvent soluble contaminants in this
interface level may include fatty acids, food, perspiration, and general body odor. The extended

20 settling can quickly result in the growth of bacteria and the end result of odor.

It is therefore very critical for professional dry cleaning to control the presence of water in such a
way as to not damage the articles being cleaned or cause odors that would result in customer
dissatisfaction.

25
One of the criteria in the selection of a proper water/solvent separation system is the difference in
the density or specific gravity of the solvent and water. The density or specific gravity of PERC
(the most commonly used solvent) is 1.619, as compared to water which is 1.0. The next most
commonly used type of solvent is the petroleum based type or hydrocarbon solvent whose

30 specific gravity ranges between 0.754 and .820 with the most common hydrocarbon solvent (DF-
2000) being 0.77. The greater the difference in specific gravity between the water and the

solvent, the easier it is to separate the two. Gravity separators have been designed and are used



way as to not damage the articles being cleaned or cause odors that would
result in custonmer dissatisfaction. 25 One of the criteria in the

sel ect i o'WQPVE3Y) oper wat er/ sol vent separation systemi FCIHS001%: ence i n
the density or specific gravity of the solvent and water. The density or
speci fyien Wesbhvent 18 kithiEdensef 616ssiiRAde th P Whir stfiatle Gaisity differdnse Bet@ddh, as
conpared to water which is 1.0. The next nobst comonly used type of
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specific gravity ranges between 0.754 and .820 wth the nost common
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t han tdwpesifi¢ gravisyclosdnéo tlensi ty difference between . the phases is greater
than .03. Wiile systens have been devel oped to separate water and sol vents
with a specific gravity vastly 5 departed fromthat of water (1.0), no
efforts have been nmade to separate water and solvents with a specific
gravity closer to 1.0. 4 WO 01/27380 PCT/US00/ 19228 SUMVARY OF THE

| NVENTI ON The present invention enploys a specific solvent which is derived
froman organic/inorganic 5 hybrid (organo silicone) whose specific
gravity is 0.95. The closeness in density and specific gravity of the
solvent with respect to that of water (1.0), plus the viscosity of the
solvent, results in small gl obules of water during the dry cleaning
process. Standard gravity separator used for decanting conventional
solvent and water will not work with the (organo silicone) solvent. 10 To
accommodate this need, the present invention includes a system and net hod
for separating



wat er from a siloxane solvent during dry cleaning. Included is an inlet
capabl e of receiving a mxture of dry cleaning fluid and water from a
basket of AYQPY27eani ng apparatus. The dry cleaning fl uiRFTEROOI®2E 3

si | oxane conposition. Also provided is a flow controller for urging a flow
of -the m xture received fromthe outlet. Coupled to the flow controller is
a coal escent 15 nedia that receives the m xture uh%ad by the flow

controller. A chamber is cAMMARY QRIHE INVENION nedia for receiving the

m xture fromthe coal escent nmedia to separate the water and the dry
cleaning fluid. Also coupled to the chanber is an outlet to renove the dry
cl eani n{fhklprisent ifivention tplohsarspecificisolvimt veickeisalerivdd frdne ametganic/id@ganis\D
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cleaning fluid includes a siloxane composition. Also provided is a flow controller for urging a

flow of the mixture received from the outlet. Coupled to the flow controller is a coalescent

15 media that receives the mixture urged by the flow controller. A chamber is coupled to the
coalescent media for receiving the mixture from the coalescent media to separate the water and
the dry cleaning fluid. Also coupled to the chamber is an outlet to remove the dry cleaning fluid

from the chamber in the absence of the water.

20 -



WO 01/ 27380 PCT/ USOQO 19228 DI SCLOSURE OF THE | NVENTI ON The present -
i nvention includes an apparatus and nmethod used in conjunction for the dry -
cl eani ngwai1/27380r i cs, textiles, leathers and the |ike. BCHUSHANE, m t he
interrelated cleaning steps involving the present invention, a dry cleaning.
system 5 is shown scheiigEipiON'OFTHE SRAWINGSOUgh it is recogni zed
that alternative cleaning configurations can be used. It should be noted
that the cleaning systemb5 of Figure 1 nay be wused for processing with a
G ass.3-A.type sol W&m% Ea : r itemns
begin§%B§ﬂ5¥§?¥ﬁ§a¥%§hﬁﬁ%gégE% g%%ﬁﬁg r8?3?9%%§£%F§%ﬁ?%g§%§§%§p 10 of the
syst endbantapeethereat] will bk morsfullpundestoeil hareinafier oy 3y resulbelin detailed deseription | udi ng

an organo silicone-based.,si] oxane hej b3 . punmp 12. The
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and then to the cleaning 15 basket 10 wth the articles. The course of the
punped sol vent can either be through a filter s Or . directly. taq the |
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circul isfi n20 to the punp 12. After agitation for

a pre ep@%{#ﬁgg&g@&ﬁ%@gﬁﬁggﬁnﬁe solvent is drained and punped 20 to

either of the three tanks 14,16, and 22 shown in Figure 1. The cl eaning
asket_.10 s t ' i covdpsteSAthvent to

05 " orFiEite 23 18 dpin gt Bl B Oy o B
conpatdnelembuditrient dfehepresentimventiospl vent of the present invention are: a
spin disc of a 20 and 30 mcron type with di atomceous earth bei ng capabl e
of optional 25 use with the 30 micron spin disc; a tubular filtration

(f1 ex, Figirg34s a Aow diigRim hidivatifgeihe Gmctipmbitepsaff theopethodof separating water from

di at onaceous earth; a cartridge (carbon core, all carbon or the standard

1 sizé,thfﬂﬂﬁ%mdmdsplit size); and Kleen Rite cartridge systemwhich results

_%p no need for a still. Filters my also be used with a di nension between

0 to 100 mcrons to filter condensed yvapors. prior.to
Figure 4 is a schematic that represents the mechamsm%secismpseparaung water from solvent

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

20



separation. 30 The solvent may be filtered so as to elimnate the
particulate soil that is released fromthe articles 7 WO 01/27380

PCT/ USO0/ 19%2®127888i ng cl eaned. Further, filtering of the KRCHEWAdM2Rsed
solvent elimnates the polynerization of the solvent even in the presence
of . catal ysts. The sol vent K&, c RVENTrESpul d be distilled at a
rate of 10 to 20 gallons pg?s%ﬂggﬁbg?g%gds cl e]?ggd, unl ess the

af orenentioned Kleen Rite cartridge systemis being used. To acconplish
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t he sti |df fairice,tgktiles, teathers andnieedlikehe still is under a vacuumthat is
contfrolled by a float ball valve (not shown).. 10 Any recovered or
cordensed vapors originating fromthe still may be condensed by

wat er - Copd féidfornadhé Micpfelaleddlédning\sBdp8 invoBASIEIS Bresetft invERGdIS 3 dheélcarfiigdyisiein
urges the condensed solvent into a separator 28. The rate of fl ow,

dependi ridjisshowmgchsmatically i Figuesly althanghdldn recognizad that altgmaing cleaging ( he
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dryi ng pused &g processingwith 8 (Class 3retypasddvend. i n t he cl eani ng basket 10 with air
bejphg forced by a fan 32 over heating coils 34, which results in the
incomng air flow to be between 120 and 180 degrees Fahrenheit. As the

sol vent TFhedirpaleaing efNaticlesior aihertifems begincbyplacing therrinachoriasidaliretating vapor

the air flow exits_fhe cleaning,basket 10 .and.pass ver. cool tng coils of
50" r s eeeel 1B AGR seRen 8” ARe et mete A ponBaL SR a ACiesE 189, T ui o
Gravity helading 8hl6Fzand sitidbré-Baded diRx&RRBIVeAtHeingSuripad @sii@ A Btiinb 137 Thd B&varpor
| aden air that | eaves the cleaning basket 10 ranges in tenperature between

120 and is PyBPebiemReiheraverkingnk Hinexa pe¥rsplyent ionk 16.cand Beartp Sncleaningnat it
i 51530 degire 30 R RO REles.OThd Wufke 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



25 bel ow the flash point of the aforenentioned solvent. In one enbodi nent,
the rate of flow of the condensed liquid nay be limted to 0.75 &M and
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During the drying process, the articles are tumbled in the cleaning basket 10 with air being
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 paSsés over cooling coils of a

20 drying vapor condenser 36 where the vapors condense back to a hquld Gravity feeds such
liquid to the separator 28 via a condmt 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
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and its efficiency.




15. present invention may include nylon or any other coal escing nedia. The
pl unbi ng connection fromthe vaper condensers 26 and 36 of the dry

cl eani ng swepem7soof Figure | may be plunmbed such that tHeCEUS0049228 | ow
poi nts where water can collect. This way, the flow of the m xture may be
afforded as direct an entry:as possible to the sepgarator 28. 20 The
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inches in dianeter with a cross-section between 1/4 and 4 inches. It
shoul d bee fltaredtotpresent lintapd particate sail framentesing thesspaatond8 which may-n surg
medi um 6 | {dafte&s) : '&@4:?‘3 ' 0. ol s ' The
open cel {As@gﬁ% ‘lsdgur at fgirilerttg% 1%&%%::15 po 'y%?%ﬁ%ﬁls}{nﬂ%hfggéﬁgégg ?gégﬁc}%g%%‘st t he
coal escemay hediapedst thi initiabtefminationeof ap dulkttvbé 52 Tife vwaneuseoatescant metliaef theSone

of , & he [ _ - ol .

ChFbugn ot Bettbn Hie/hBuld PG 5 olef ALAL RLRD S Hurntifip LALES A,

coal escefrdm tineevhpar éohdensers 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 bottom of the main chamber 48. The

55 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.



10 The punp 60 may be electrical or pneumatic in form The use of any flow .
controller such as the punp 60 or, in the alternative, a vacuum.results in-
suf fi ci enVOSRBBUL i on. The flow controller chosen shoul RERWI09/AN228 f | ow of
0.5to0 2.5 GPM If the inflow of hydrated solvent is greater than the
coal escent nedia 64 will allow, the re-positioning of the float |evel
switch 58 which activates 15 the flow controller can be |lowered to all ow

| s TR i edhed SR ¥Fp el bk @Rlccent il B po RN 0" ©

chanbefiltghownsing H2.aThis medialisbetaeay2 yidoRuinches inglisreeter with @ cmsbsectionn t her eof .

Th f 69, 20 Th | | ect ed
oo BB (1381 Y e, T R ol Bl L by B0 B O, b e
Wat er mgdiam 64pogitioned snuthe véitical @avitycofiting filcerhodsing62. Ifhieopeh esthenfigdatidon one
nbodi the line 70 h ' _di anet f. bet 1/ d 1/4
©nchesOTPEP telympr Bikapay & et eniibe e bRt mitiad 0SS rthe, chanber 48
IS evagdadsciflg BFtha wakdr eficdlles a8omheofhe Widef Slbbules abireitedBriia Ridiatel YoloRRNS a 25

hi nged, val ve _74. There is alsqQ an option of using tw conductivity points,
or pr ol§derced,through the geplesqeptmedia fd garon dhe quigomgsids of the eanlespendr der t o
conpl efeqideqi rcuit to signal either a pneumatic or electric valve which
may di scharge the water that is in the main chanber 48. There may al so be
formanual drain at the bottom of the main chanmber 48 for manual periodic
mai nt enance. 30 10 WO 01/ 27380 PCTNS00/ 19228 The conposition of the main
chanb Sk bl ; | I BSiitfoies 4 e nmain
chanb:?hed of c@?’()(@%ab‘g{?ﬁ%??i&g{ag%g{ﬁgge%ﬁiﬁgggﬁx?ﬁt I on. an%ﬁgﬂss{hpng can
qui ckl pumpéCen in the gltsrnative, arcasuwh resplioin suffisient)separatign; | The flayhtantiotler, and
vi nyl ri I ' il ; > SL - based .sol vent
w1 - EatlpR SR AhCor s BEEYCRE 1l b of it iiiEis TSRS R

the coalescent media 64 will allow, the re-positioning of the float level switch 58 which activates

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

As the separated liquid leaves the filter housing 62, it enters a vertical tube 66 in-another
chamber 68 which allows the water 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 glfavity through the water
gravity via a tube 70 to the bottom 6f the main chmﬁber 48. Inone érhbodiment, the line 70 has
an inner diameter of between 1/8 and 1/4 inches. The water that is_ éollécted 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 dischargé 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. ' '

30
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5 brittle. Oher .products that are upaf.f_eét ed by t he sol vent may al so be
used. The use of silicone-based solvent allows for |atitudes.j

t enper at ur MO RIB8have not traditionally existed in the gg@”@}’glé%ﬁg
field. The inportance of controlling the tenperature of the liquid

sol vent Srﬁefeaingaaﬁﬁmuéﬁﬁe iird dhambeedskafbe dfaihlesk sREl, GgpolFetisylérel Gonstricling he

nost preval ent sol vent used as previously state RC whose t, erature

is P
i s i dealthgmaipeghambenfthpfearbgn sigelde distourag 61n8?°’sg§ﬁ9és_:‘_é?§g FUSHPE GARApCkY i 5 j s
| _ wEST ! AL
al so a C&g{rﬁ!y) %@ms%hlygb}tx R@%{%ﬁﬁymﬁrﬁepﬁfdw@ EXlokE Sibuktsis in the

field of aning. I'f erature should i'ncrease, the result is a
nuch nordiscagpgetinithat thadilicone-based sblventovill vemevethe platicizenleaving:the mafegial

prqcessed.. ,The .15 increase | ' nost often results
I n ~“causi ﬁ;@@"’f%mg%ass@?tlaﬁ% %?tggnﬁygﬁf*gweg{é%&%lﬁ%%@hed, resulting in
the transfer of these dyes to other articles being cleaned. The concern
for contyrolling tenperature has caused.manufactures o ry cleanin

machi nesIHePse A ?‘ii? ne%ﬂlé“ldegf’g’fﬁ'(ﬂipﬂ@ &l?}'ﬁ?tftggﬁllﬁ%é‘?eﬁiwﬁémﬁh%g n?tatmlgéu"%ﬁ%

i N-1i ne k&l in@RAdry BRbahing KeldS TRS irpettante oftoffolling detemhpératuessés the Bpdader . 20
By increasing the tenperature of the silicone:-based sol vent of the present
i nvent i (ﬁ?l‘teétséhﬁﬁ?gﬁggmﬂ@ﬁelﬂ(?fﬂwlmgéégn%renhei t, an aggressiveness in
clganing is afforded, wthout the result of pulling or stripping dyes.

Thi's is best acconplished by circulating water in a closed | oop fashion
bet ween Eheloost prevalenttsehientusad asproviguslystaied in PERC whosatemperatire isideallyh t he

coils (prevjousl f ﬁ?) ) %M@I The
ci rcul atlpﬁahgﬁarﬁy?%ﬁgoﬂﬁ%otf)ﬁgéﬁ %%Lga enpgi?'a u(rgl{ek atl%r%) Zmaﬁ% aﬁol}gfelgp aced
i n the ssolveatstcurrdntly befrpuised insthe fieldiof diyycleanittgr df the temsperataretshowldmeraase; the

whi ch infl yences fhe ag ressiveness oI.the sol vent m tétgout causi ng..damage

to the aFFHItsaZmshmage AeEressiys SOIVE TeRfting I dgrpags do PRRg PIOCREed- 8%

depgr } beiﬂcxeisle\ﬁeme:m ﬁbﬁéﬂu@l})ﬁ}m&lﬂ&t aﬁaofbsﬁrlﬁah cmﬁ;g dgeytb bdﬁmnp;nme nte ]g by
way Or exanple only, an not limtat|on us, the breagt and, sco or a
pr ef er r etiglgshsingpleaned Hewting ip thesensierpf theseidyesiq,pther af“ﬁgséﬁ’é‘ﬁél‘ﬁ%érem’ﬁed

exenpl arggneern 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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11 This Sheet Has Been Replaced [1LILTETELE  FHEREELELE 1l W 01/ 27380
PCTJUS00119228 enbodi nents, but should be defined only in accordance with
the fol | owwogieyasdms and their equival ents. 12 WO 01/ 273BOGT/PE/10R0ON9228
CLAI M5 1221722122 1tEEeber veert reeer e el What is claimed is: 1. A system
capabl e aj | ; ' ihb BRI rising:
5 (a) aﬁ%}ﬁ@%%%%a%ggﬁgﬂQFQQg%g?V| dﬁg&%?%%ﬁggﬁgpgé€9¥§ﬁggn|ng£¥$ﬁ?§ and

wat er f requivalentondenser of a dry cl eaning apparatus, wherein the dry
cleaning fluid includes a siloxane conposition; (b) a flow controller for
urging a flow of the mxture received fromthe inlet; (c) a separator that
receives the mxture urged by the flow controller; 10 (d) a chanber coupl ed
to the coal escent nedia for receiving the mxture fromthe coal escent

nmedia to separate the dry cleaning fluid and the water; and (e) an outl et
coupled to the chanber to renove the dry cleaning fluid fromthe chanmber in
the substantial absence of the water. 2. The systemrecited in claim1, and
further conprising a filter coupled to the inlet having 15 perforations

wi th a dinmension between 10 to 100 microns. 3. The systemrecited in claim
1, wherein the inlet is plunbed to avoid | ow points.that allow
accurnul ati on of the water.

12



4.. The systemrecited in claim1, and further conprising a second

coal escent nedia coupled to the inlet for further coalescing 2 0 5. The
syst em r ecwioaglzizsocl ai m 1, and further conprising a secon®CTAO¥EREt nedi a
coupled to the outlet for further coalescing. 6. The systemrecited in
claim1, wherein the flow controller is a vacuum 7. The systemrecited in
claim1, wherein the flow controller is a punp. 8. The“mmmmmfw i|n
claim7, wherein the punp is actCLATMS by a float |eve ,",i s
Sheet Has Been Repl.aced [11 111 111 E tibtrrtitt (rrrr W 91/'27380%¢c ¢

PCT/ Uso0Y1%3 C¥he systemrecited in claim7, wherein the punp is an

el ectrical punp. 10. The systemrecited in claim7, wherein the punp is a
pneumati c punp. 11. The systemrecited in claim1, erein the water in the

chanber s drfafystem capable pfgepaating water EpmSolwentduring, dpy Clegfiing camprisingy i ¢ y
ur ges t ey WalGhinikd QPABIO6E eOHAIRE b mivtutd G Bleshitl Ahid ahd'Rater &dm alétRdensst €M

recited 1’n claim12, wherein the water is drained fromthe_chanber through
a hinge val wfadcy ¢leaningippgratuss Whezein thedry clegping Ruidfincludasa sfloxanem recited in
claim12, wh%ﬁggs% water is drained fromthe chanber through a valve
that is activa y’conductivity created by two probes that conplete a
circui t (bpon a ficw édntrolied for ungingi anftpw of the prixtdretrecaivaddibn theddlet; 15. The system

recited ip claiml1, erei.n the dry cleani luid.is circulated through
filters ©o fﬁSFl?aé?%{ﬁ?tfﬁ‘é‘?‘(ﬁse@ﬁ%"é‘*&&’f?@x%@%m}@ﬂ?”po| ynerization of
thgy dry (@) eanidh@imbériotipled fo thd béulésyéit eibdiactot tecélving titd ixtird froidthe Sdalesdent

tenperature of the dry cleaning fluid.s.
media to separate the dry cleaning fluid and the water; and

()  an outlet coupled to the chamber to remove the dry cleaning fluid from the chamber in

the substantial absence of the water.

2. The system recited in claim 1, and further comprising a filter coupled to the inlet having

15 perforations with a dimension between 10 to 100 microns.

3. The system recited in claim 1, wherein the inlet is plumbed to avoid low points that allow

accumulation of the water.

4. The system recited in claim 1, and further comprising a second coalescent media coupled
to the inlet for further coalescing.
20 5. The system recited in claim 1, and further comprising a second coalescent media coupled

to the outlet for further coalescing.

6. The system recited in claim 1, wherein the flow controller is a vacuum.

7. The system recited in claim 1, wherein the flow controller is a pump.

8. The system recited in claim 7, wherein the pump is activated by a float level switch.
13 [
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mai nt ai ned between 90 and 1ﬂmm|3 i um Mﬂlteit. 15 17. The systemrecited.
in claim1, wherein up to tHIMERCHL di uns are positioned between -

t he inl etwant2788%e outlet. 18. A nethod of separati ng watPCT/UsSpHINI sol vent
during dry cleaning conprising the steps of (a) imrersing articles to be
dry clganedy] LY. Peley L el 3 k | éﬁﬂ? conposition; ?0
(b) ag?t at ?ﬁ]ﬂgré?%%rqéér(ctlﬁgéﬁggsj I'n’t hg}eg}%gﬁg%%&{:%ﬁ%gg({a? n,>’(c) renoving a
m xture of the dry cleaning fluid and any water fromthe articles; (d)

D

recei vjng the vapors: (e) . urging a.flow of.the condensed vapors through a
coal estent ﬁéﬂ%&néﬁ&e‘qt’%ﬁlm@pg&ﬁ{eﬁnﬂ ePWEpErV’Wﬁﬁ‘f?ﬁn?'l uid fromthe

wat er. 14 This Sheet Has Been Replaced 1111111(Innlil1IT1IVITI WO 01/27380

PCT/ USQ0/ 19228 AMENDED, CLAI NS [received b he. :i.nterpnati opnal Bureau on 14
Novenbd . 2 sﬁfﬁ?’ﬁ."ﬂ&“%“&’i’ - FWP?‘FI}I/":‘E%" e‘é!f‘é@“‘ﬂ -anended :
clainits'i .18 (3 .pages)] I~ /!vVill /VvVIiLl Vil ~ti 1 11 /111 * CL Ms Wat

is Clainmed is: 1. A system.containing a_ siloxane sol vent conposition and
capabl B- of Thesystem recifedhincdaim ¥y whersingravity awges dhe water from thefhamber c| eani ng

npri si ng:ﬂngué}@g i thipd. et that receives a mixture of dry cleaning fluid
gs(r)\d water frontTa condenser of a dry cleaning apparatus, wherein the dry

cleaning fluid includes a siloxane solvent conposition;
13.  The system recited in claim 12, wherein the water is drained from the chamber through a

hinge valve activated by a float level switch.

14.  The system recited in claim 12, wherein the water is drained from the chamber through a
valve that is activated by conductivity created by two probes that complete a circuit upon

t0 the water rising to a predetermined level.

15.  The system recited in claim 1, wherein the dry cleaning fluid is circulated through filters :
" to filter out particulate soil and to prevent polyrherization of the dry cleaning fluid.

16.  The system recited in claim 1, wherein a temperature of the dry cleaning fluid is

maintained between 90 and 130 degrees Fahrenheit.

15 17.  The system recited in claim 1, wherein up to three coalescing medmms are positioned

between the inlet and the outlet.

18. A method of separating water from a solvent during dry cleaning comprising the steps of:
(@  immersing articles to be dry cleaned in a dry cleaning fluid including a siloxane
composition;
20 (b) agitating the articles in the siloxane composition;
()  removing a mixture of the dry cleaning fluid and any water from the articles;
(d)  receiving the vapors; '
(¢)  urging a flow of the condensed vapors through a coalescent media; and

(d)  separating the dry cleaning fluid from the water.
' 14
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(b) a flow contraller for urging a flow of the mixture received fromthe
intet; (c) a separator containing. a-coal escent. nedi a that P 'owzg he

m xture ur Y&l 8010 the flow controller; (d) a .chanber coupled to the
coal escent nedia for receiving the mxture from the coal escent nedia to
separate the dry cleaning fluid lﬁﬁﬁ v(\ﬁtglr and (e) an outlet coupled to
the chanber to renove the dry cl¢ Dy MSom t he  chanmber in the

subst anti al abserﬂ@éﬁlwd‘fmﬁgz;,:_-, rpglio ureauel ‘f"_&?ﬁﬁ;%q,qot(éﬁu-ﬁolil aim1, and
further conprising oiginal elaimsclslreplacedby amended elaimsial$ (opaged! or ations with -
a di nension between 10 to 100 mcraons. 3. The systemrecited in claim1,
wherein the inlet is plunbed to avoid |ow points that allTow accunulation
of the water. 4. The systemrecited in claim1, and furﬂlmmﬂmnumnﬁm
second coal escent nedia 20 coupled to the inlet for fu - 5.
The systemrecited in claim/1, and further conprising a Second cdal &scént
medi a coupl ed t JVhatds elgimedisit or further coal esci ng. 0. The systemrecited
in claiml, wherein the flow controller is -a vacuum 7. The systemrecited
in clai m1,1.wher & systemecontaining asiloxangsolventcompagition agt capable gfiseparating watsen
Repl aced AMENDED SHEET (ARTICLE 19) ML /00 i /00 trrerrrrl W
01127380 PCT/ USO@iain® & 2Boxane solvént during drylcleahinglcbmiptising: 11 1111 CL M 8. The
systemrecited in claim7, wherein the punp is activated by a float |evel

switch. 9. The systemrecited in,claim,7, wherein the is an
el ect™ cal punp. 8{3 an inlet that receives a mixture o drycleattlmgptjllurxyganawater from a

condenser of a dry cleaning apparatus, wherein the dry cleaning fluid
includes a siloxane solvent composition; '

(b) a flow controller for urging a flow of the mixture received from the inlet;

(c)  a separator containing a coalescent media that receives the mixture urged by

10 the flow controller; ' _

(d) a chamber coupled to the coalescent media for recciving the mixture from
the coalescent media to separate the dry cleaning fluid and the water; and

(e) an outlet coupled to the chamber to remove the dry cleaning fluid from the
chamber in the substantial absence of the water.

15 2. The system recited in claim 1, and further comprising a filter coupled to the inlet

having perforations with a dimension between 10 to 100 microns.

3. . The system recited in claim 1, wherein the inlet is plumbed to avoid low points that
allow accumulation of the water,
4, The system recited in claim 1, and further comprising a second coalescent media
20 _ coupled to the inlet for further coalescing.
5. The system recited in claim 1, and further comprising 2 second coalescent media

coupled fo the outlet for further coalescing.

6. . The system recited in claim 1, wherein the flow controller is 2 vacuum.
7. .  The system recited in claim 1, wherein the fiow controller is a pump.
15 '
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10 The systemrecited in claim7, wherein the punp is a pneumatic punp.
11. The systemrecited in claiml1l, wherein the water i mer S
dr ai ned.wéok21380The systemrecited in claim1ll, wherein'gravity urges the

water fromthe chamber through—adraim tube. 13. The systemrecited in
claim 12, wherein the water |s chanmber through a hinge
val ve activated by a float |ev g‘lm\nﬂﬂ““nlﬂme systemrecited in claim
12, wherein the water is draine om t ve- ¢hatber 10 through a val ve that
Is activated by conductivity created by two- probes that conplete a circuit
upon the water rising to a level. 15. The systemrecited in claiml,
wherein the dry cl eani ng fluid is circulated through filters to filter out
particuBate s@%? ted imadai; T ibprein the pump is agtivatedbyia floati leeehswiteh. f | ui d.
15 16. The system reC|ted in claiml, wherein a tenperature of the dry

cl eani n§- f1 ui ahewmmtdmm&mmepmpmmwpuﬁphrenhe| t. 17.
The systemrecited in claim1l, wherein up to three coal escing nediuns are
posi ti ohéd befThesysténineecited intcladim?, whercinthe pimp 18 pnchinatic pidap. Been Repl aced
FErrilt 2222 teer teet et 16 AMENDED SHEET (ARTI CLE 19) WO 01/ 27380

PCT/ US0@1.19228hd Byston feeitith obdimsic pheain the watt &1 thé eleimber sdriaed. during dry
cl eaning conprising the steps of: (a) imersing articles to be dry cl eaned
i nsa dry2.cl eaThegystén rétited il &lin) §1,avherein gravity urges the water from the chamber

through a drain tube,

13.  The system recited in claim 12, wherein the Water is drained from the chamber

through a hinge valve activated by a float level switch,
14. The system recited in claim 12, wherein the water is drained from the chamber
10 through a valve that is activated by conductivity created by two probes that
complete a circuit upon the water rising to a level.

15.  The system recited in claim 1, wherein the dry cleaning fiuid is circulated through
filters to filter out particulate soil and to prevent polymerization of the dry cleaning
fluid. |

15 16. The system recited in claim 1, wherein a temperature of the dry cleaning fluid is
maintained between 90 and 130 degrees Fahrenheit,

17. The system recited in claim 1, wherein up to three coalescing mediums are

positioned between the inlet and the outlet.
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si | oxane sol vent .conposition; 5 (b) agitating the articles in the siloxane
solvent ¢ on; (c) renoving; a“m xturéof. t he dry cl Id and
N s

any water articles by vaporizing the dry cleaning ul d and
water; (d) receiving the vapors and condensing the vapors; (e) urging a
flow of the condensed vapors through a coal escent nedia; and 10 (t)
separating the dry cleaning fluid fromthe water. This Sheet Has Been
Replaced 111111 111 ~~ LLFI~1 1111111112111 Ol (000D 11 111" CL MS
17 AMENDED SHEET ( ARTI CLE 19)° -

18. A method of separating water from a solvent during dry cleaning comprising the
steps of

(a) immersing articles to be dry cleaned in a dry clcaning fluid including a

siloxane solvent composition;
5 (b) agitating the articles in the siloxane solvent composition;

() removing a mixture of the dry cleaning fluid and any water from the articles
by vaporizing the dry cleaning fluid and water;

(d) receiving the vapors and condensing the vapors; _

(&) urging a flow of the condensed vapors through a coalescent media; and

10 ~ (f) separating the dry cleaning fluid from the water.
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