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E ANE SOLVENT
= (57) Abstract: A system and method are provided for separating wa-
% ter from solvent during dry cleaning. Included is an inlet (52) capable
= " of receiving a mixture of dry cleaning fluid and water from a basket
= T T of a dry cleaning apparatus. The dry cleaning fluid includes a silox-
% ane composition. Also provided is a flow conwoller (60) for urging
_— % flow of the mixture received from the cutlet. Coupled to the flow con-
— 51N ;] _]' _59 troller (60) is a coalescent media (64) that receives the mixture urged
= \L B g [——_ I by the flow controller (60). A chamber (68) is coupled to the coales-
— ] il cent media (64) for receiving the mixture from the coalescent media
E L Y /> il H (64) to separate the water and the dry cleaning fluid. Also coupled to
% NLsg the chamber (68) is an outlet (69) to remove the dry cleaning fluid from
= the chamber (68) in the absence of water.
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provided f I cl eani ng. Included
is an inl eﬁ%ﬁ?ﬁﬁgﬁgﬂwﬁdﬁggﬁmﬁgﬁﬁﬁ%@% & A PEN I GIEANING and
water froma basket dRACESS INvOLVINGRPSIRONANE ROIN KNG eaning fluid

i ncludes a silox- ane conposition. Also provided is a flow controller (60)
for urging flow of the mxture received fromthe outlet. Coupled to the
flow con- troller (60) is a coal escent nedia (64) that receives the m xture
urged by the flow controller (60). A chanber (68) is coupled to the

coal es- cent nedia (64) for receivi ng the m xture fromthe coal escent nedi a
(64) to separate the water and_the cleaning fluid. Also coupled to the.
chanber (68) is an outlet (69 IEBH@%‘JE&'&%"E&W@Nam ng fluid from the
chanber (68) in the absence of water. (81) Designated States (national):
AG AL, AM AT, AU, AZ, BA BB, BG BR BY, BZ, CA CH CN CU CZ DE

DK, DZThEEanQg‘mFE" in B gexiEal B oMy diBmitbf d1Bthidg, textifes, ABrics Imd AN 1 N%%H\I
SYSTEM Xﬁ%@%g EXI CTI NG, WATER | N A DRY CLEANI NG PROCESS | G
A SILO QireSiedtoa saethRel BRg-pRRaratus for extracting water from a dry cleaning

solvent having unique density and specific weight characteristics.

BACKGROUND OF THE INVENTION

Dry cleaning is a major industry throughout the world. In the United States alone, there are more
than forty thousand 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.

The most widely used dry cleaning solvent until now has been perchioroethylene (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.

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.€., 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
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



This invention is in the general field of dry cleaning of clothing,
textiles, fabrics and the like, and 1is nore particularly directed to a

met hod and apparatus for extracting water froma dry cl eaning I
havi ng uni que density and specific weight characteristics. BACKM 390‘*

THE I NVENTION Dry cleaning is a major industry throughout the world. In the
United States alone, there are nore than forty thousand dry cl eaners (nany
of t hesdBRdybuirase stilltlessifigd as Yadatdy orgatie canpounde@ifIGie). Asrsdcls buoh dosipeunds
essenti gl l.pgLss &Yd}%)eﬁng{éﬁbgfn%&ea@ :8gqpony. Many articles of clothing (and
other ite must ‘be dry eaned I n order to remain clean by renoval of
body fats and oils, and presentable by preventing shrinking and
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appropri ate nmachi ne(r%g‘tp acconmplish the cleaning. AS nentioned earlfer,
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of cancdhat fimg, from whirhyilegchadinte seiltand gronod yetsund wat er and aquatic life. In
sone areas PERC is prohibited due to these disadvantages. Additionally, in
t he past, other solvents such as petrol eumbased solvents or hydrocarbons
have bednvireinaghtal Bbtersien Agdivg segulaionogradmlly werttizhtenel, kalstinsiggiresaivve t han 1

(S SRR Bl b PR e LB B R
di stri ctfsoricd el aitiglescdfeiniinggs metithe mackinsdly an@csepandsd TRsqefiRieum based
sol vent $‘cl‘ftjalsne% lr:'[)or})e syﬁtlarrlxs_ tllggtoc\{\ag recapture almost all PERC, liquid or vapor. The process “cycle”
involves placing fabrics or articles of clothing into a specially designed washing machine that
can hold 15 to 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
and treated by local hand spotting for stains. If the fabric is unusual or known to be troublesome,
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
build up of body oiis (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
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



chl ori nated hydrocarbons, perchlorethylene and trichlorethylene, for use in
the cleaning of fabrics and articles of clothing, Since the 1940's, PERC

was praised as being a synthetic conpound that is non-flamuable argj JmAN 2[][!4
great degreasing and cleaning qualities ideal for the dry cI eani ng
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animals. This was an alarm ng di scovery ry créanin

in Iandfquﬂpgpaﬁél)%ﬁg)sters at that tine, from which it Ieached into soil
and ground water. Environnental Protection Agency regul ations gradually
were tightened, culmnating in a Iaw that took effect in 1996 that
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circular, window. Prior to being placed into the machine, the fabrics or

articles of clothing are checked and treated by |ocal hand spotti ng for

st ai ns. troubl eso | abel is

checked I{{ge%ﬁ%g%&? hﬁﬁe nanu acébé?’nggg%éé"éﬂﬁm RE lf‘gﬁ%%ﬁsgmf‘@ f stprgge

cl eani nganlq dnd detto its kienmyawm srale dILthp ®oNBMSITithe Afk 21 (B BVB] 6F witeS HIRAEASLRA N
may not . een%gdu e it is run through the dry cleaning process, It
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hel p, byhigPh¥eRRtreM lnc?a?a by zes grease. In fact, the principle
reason for1 dry clrganllng (?eirg%%%tg{ oﬁlt hes (which should not be washed in a

regul ar washing nmachine) is to renove the build up of body oils (known as
fatty acjds ec use t to xi di ze _and produce rancid nasty snells. The
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solvent is boiled and all vapors are cond ensed roug con Tion coil
back t ohxdiocebpd sotyvpmt if a deddbtodkcfor bactetid zmdcmmpqmslekjr cohtritatdd ®Hahy griward
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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

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.

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
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



two non-miscible liquids. The water may originate fromthe natural humdity
of the anbient air 2 -9 JAN 2004 exposed to the textiles prior to

cl eani ng. Anot her source of noisture may be materials used duri
pre-spotting. Before textiles are renoved fromthe nachine, Q]WMMZUU#
beconmes a dryer. Hot air is blown through the conpartnent but i nst ead of
bei ng vented outside, the air stream goes through a condenser that

condens &dep the solysas eithsr fenserian lessrnse thaythg wates ﬁndpté% density giflstaghe ketwespar at or
to decapdpialds id Bearahsl odrom the sol vent and return the solvent for reuse.
If the water I's nhot separated fromthe solvent, the water will carry over
into an associ ated storage tank and due to |ts density wll settle on the
bottom I £ nt__ i pi cked
ap. by 1 REiesb B el Ao BEy sGiarl dod P Bl Ehassle Y oflithed

whi ch V\miapadtedésml thatiod waltenblg®)np ¢ffets ntd lrebmmaddﬁ)st;famtmhieraxﬁllsblsremmmme base
t ank for $ Jf!a‘(}l erfctjseatrrgwt of tinme, bacteria will begin to grow which
Wil resuP? ne'a odor that will transfer to the articles being

cl eaned. The hydrocarbon solvent is a feed stock for bacteria and may

qui ckly contributed to the growth of bacteria. The interface | evel between
the lighter density solvent and the nore dense water causes an interface

| evel between the water and sol vent. The pol ar sol vent sol uble contam nants
inthis interface level may include fatty acids, food, perspiration, and
general body odor. The extended settling can quickly result in the growth
of bacteria and the end result of odor. It is therefore very critical for
prof essional dry cleaning to control the presence of water in such a way
as to not danage the articles being cleaned or cause odors that would
result in custonmer dissatisfaction. One of the criteria in the selection
of a proper water/solvent separation systemis the difference in the
density or specific gravity of the solvent and water. The density or
specific gravity of PERC



(the nost commonly used solvent) is 1.619, as conpared to water which is

1.0. The next nost comonly used type of solvent is the petrol eum based
type or hydrocarbon sol vent whose specific gravity ranges betvveerg QJANCLZO[H
and .820 with the nost common hydrocarbon sol vent (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
desi gned and are used 3 .9 PEARY ETHEZNENEENEIGN i s ei t her denser or

| ess dense than the water and the density difference between the phases is
greater than .03. Wile systens have been devel oped to separate water and

sol vent §heiptdsent inpatidn anglopy/a pecifasdolvent deRay i ﬂgdféﬁbﬁl%orggni%o%é%rﬁi 1.0),

no effo tﬁ.&gc}/e been made to separate water and sol vents wt a’s fic
gravi ty PR gereanp sligone) whoge sprefOpAviGUINNIGS The dlbieneMVENERSHY HiesRERRENt

i nventi ‘,@(gmj 1 vent i.ch i eri,ved froman

or gani cfi nof gaf(r?ﬁ( %S&H%r%ﬁgl Ilf g}jr%glr?otggtl?ﬁ,@%ﬁ%()l‘@hglé‘%ﬂ?p‘%‘ioﬂ% of thg\soient, sequl 5.
The cl osesald globults o intayeraineing pecd i deantietobess Obtdnbgrd ' ect
to that ,of Pfat er ‘gl..Oé, plyus t he vlfyscgsi ty of ts_he sol VZ%%‘YIEF%S%%JS?‘;?M
smal | gFEERFBE CopveRiraal salvenhapd waternwil pplowpikyitthedergno Stlndey siesnavi t y
separator used for decanting conventional solvent and water will not work
with the (organo silicone) solvent. To accommbdate this need, the present

i nvent i 3 cpehBadste dhisystd thapusar imertibn inchefabalitta aiiehéhod F Befarating
si | oxang s If%ent uri n% glr I eanrA ng. Included is an _inlet capable of
recei vi ng M & ELPEOGE th ‘@FE‘& Y &laanuigd [apladedhis an inlebeapablsafietcichga dry
cl eani ngnigppAsRyeleahlie MG and Wakhi i bibdid | Liaxane
conpositjon. Al so pr oei%ded s a fiow control Fggh%‘?gﬁﬁl %ﬁ’aéaam?‘l b &% t he
mi xt ur ecleaiag Jiif nebides hsilexaneebmp6sitiph e dhlscoprohizled oavlordonablier for frging a
coal escagl, of the mixture received from the outlet. Coupled to the flow controller is a coalescent
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.



medi a that receives the m xture urged by the flow controller. A chanber is
coupled to the coalescent nedia for receiving the mxture from (2] UU#
coal escent nmedia to separate the water and the dry cleaning fl umd? Ang
coupled to the chanber is an outlet to renove the dry cleaning fluid from
t he chanber in the absence of the water. 5 -9 JAN 2004 DESCRI PTI ON OF THE
DRAW NGS The aforenenti oned advantages of the present invention, as well as
addi ti onal objects and aRFARREGEO %‘r%E,DM%IN% nore fully understood
hereinafter as a result of a detailed description of a preferred

enbodi nent when taken in conjunction with the follow ng drawi ng in which:

Fi gur e The sforemcatienrdiaivantages ofitegpressatingention ray well eamiditiprpbadirctseantthat i s used
with so : I, lei j ' vacuum di.sti.l |l ation;
Fi gur o 3 Elegbetfreitbihe it riRRAkaby hoilbed S I SR I G G| S o

cl eani ngf i pretecred enthedi mentivlien takee inssvbindctivantithohe fdilewpreakawing imnwkbk:i on;
Figure 3 is a flow diagramindicating the functional steps of the nethod of
separating water from the solvent; and Figure 4 is a schematic that

r epr esebigard his aneleherit ton wepeentsn &g PRudhG PR @it if tRIWGEIsYRBIt thathgr£i n t he
densitybﬁé bot.h Ege very close, as.set forth in Figure 3. 6 -9 JAN 2004

DI SCL OSORENG RO B TR Yaﬁ‘{fn?ﬁégtlg?té)élent i nvention includes an apparatus and
met hod used in conjunction for the dry cleaning of fabrics, textiles, .

| eatherg and the like. To performthe interrelated cl eaning steps involving
the pre&iHe 3 ngdlom degram indicating thg stepgeidhamethpd of drx clspringminsceaadance with| v i n
Figure lpe @hidank@iof the bRs&fRemicned that alternative cleaning

Figure 3 is a flow diagram indicating the functional steps of the method of separating water from

the solvent; and

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.



configurations can be used. It should be noted that the cleaning system5
of Figure 1 may be wused for processing with a Cass 3-A type s¢ vaﬁNm
dry cleaning of articles or other itenms begins by placing t hem i

hori zontal rotating cleaning basket 10 of the system5. The wash cycle is
initiated wth a dry cleani o silicone-based

si | oxane sol vent bei ng punpggsggwnsgj%EB?JF%{}ggNﬁ l\R/}ent is punped from
either a working tank 14, or a new solvent tank 16, and then to the

cl eani ngp K 1, h articles. The course of the punped sol vent can
ei t her h‘?ﬁlse O%gllnm%n%?f’? an gppargius apd mpthog ‘{SF@“&‘F%‘HCHQH@%Fsthéﬂl‘}ldealﬂnam

t he cl eaaffagnb@M‘qeleatﬂemqhyﬁ @t is then circulated through the button

trap 20 to the punp 12. After agitation for a predeterm ned anmount of

time, the soI vent is drained and punped to either of the three tanks 14,

16, and The cl eanin sket 1Q is then centrlfuged

in or derr%'fz éﬂép n{:FL{QF M?%l%ﬂ% ‘\I}ﬁ?llt"ﬂ}gdﬁ‘aﬁ?s%‘ft IR YRRtiORAdry dhernin s ysteen

desi r ed. srmcnwaemiuéauwﬁ afgued] Sayﬁlbﬁgmqpf&a%rh %ﬁél&ﬁ% gﬁ! %Jn ul ar
ISC O ]

solvent of the present invention are: a spin cron
type wit ?P”&g&fa&?&& s¥URe udt Bt Senldpengiabinet te ctqamngrmtemsafmgm 1 hay 30
mcron s t i rigid, or bunp) al so being
capabl e géeafgﬂpﬁls %ﬁgﬂ\% g%'sgég})o gé)eﬁlg earth a cartridge (carbon core,
al | carbon or t he standard size, junmbo or split size); and Kleen Rite
cartrid m which results in no need for a still. Filters may al so be
used wit Cﬁ?ﬁ‘i‘g}gd?f Pldslgreroiher itemsiipging by pipeing them in zhortzontid mnedng/ apor s

prior to n ere ) t he
part1 cul ‘ial?ﬁ“*‘“"’f‘e REPIERD o B st 8] e Eyite it B EleT o Bt et id g

cl eaned. inFludirigean, orgmid slicorg-taked dibxahd baloae beagetingRdvRRM aeédnﬁﬂ At ?ﬁe EJl’é‘em
pol yrrerlzatl on presence of catal ysts.

gr gfsolv nt even in the
sol vent BEMMPSEIOR Pt @ eakingdandnkt o atS’éWcﬁoé‘f‘fi“F faply 14¢ angl them 0 BE Cle@nm 20
gal | ons meket@NGi€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
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
use with the 30 micron spin disc; a tubular filtration (flex, rigid, or bump) also being capable of
opticnal 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.

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



pounds cleaned, unless the aforementioned Kleen Rite cartridge systemis
being used. To acconplish this, a still 24 may be used to recei ve S(N
fromthe filter 18, or fromthe dirty tank 22. The sol vent |n-t @ﬁ‘l’
tank 22 can be introduced to the still through suction since the st|II IS
under a vacuumthat is controll ed by a float ball valve (not shown). Any

recover ed. d PO S Jnatl fromthe still may be condensed

by wat e?b 15’58*‘3?5 %&gtﬁfg %/]? g of f eIS W%}}?d?ase%o’ﬁh’éwlws thealwhgrizetion ofr avi t y

urges t hig obREEHSLTH thObNSdLe bidafilydts, Separator 28. The rate of flow,

depending on the still, may range between .75 and 1.25 GPM and the

separator i's engi neered accordingly. Vacuum may be created by a

11 qui d-7ine 86lva BBin S Reed For Adhn Cl uri, During
Vi ng sed{or gl;é%ﬁ&f{f’f& B@tﬂstﬁ{)?%ﬁ?ﬁte q[fano ?Oe%zﬁ OH%P"BE‘ r&%t;d

t he dryi ng(grocess the articles are inthet 10 with
air bei Rgunds gleased Wesatfi%fomemweedﬁbamRngcarmdgssyatkm bt usedsabts in the

h I
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purpose@fWWW@OHE‘PP@Watﬁ@bYW.e@gm ng process of dry cl eaning, there is
no | ess than one but as nany as two or nore sources of solvent to the
separator. The ability to return re-condensed solvent to the dry cleaning

syst em DarifeRRMHGRE pRiteld BreSBRALALO hurdiled e ic}eﬁniﬁé bhGEEE Viith air being

forced by a fan 32 over heating coils 34, which results in the incoming air flow to be between

48 and 83 degrees Celsius. 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
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 48 and 59
degrees Celsius. This temperature is important in that it is 17 degrees Celsius or more

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
- 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.



8 -9 JAN 2004 To afford such efficiency, a nethod of water and sol vent
separation is provided, as shown in Figure 3. As shown, in operation 40, a
m xture of the dry cleaning fluid and any water fromthe articles is
renoved during the dry cleaning process. The nixture is then redkiJAN 2004
the separator 28 in operation 42. Upon receipt, the mxture is urged

t hrough a coal escent nedia, as indicated in operation 44. Next, the dry

¢l eani ng Thlafford ichsefieiendyed nidtas §heatsparl solholk SepaPBhal bRRIAS: Fligure 4 is
a schematic of the separator 28 of one enbodi nent of the preseh P Hventi on
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term nat hed}a@dn 44 1 nl et tube 52. The various coal escent nedia of the
present invention nmay include nylon or any other coal escing nedia. The
pl unbi ng connection fromthe vapor condensers 26 and 36 of the dry

cl eani ngsystem 5 of Fj.gu 1 may be_plunbed such that there are no | ow
poi nt s mﬁ‘éy’ﬁe &éﬁ"e?"%éﬁ’ﬁ%fﬁ‘ééﬁi?“g*ﬂr 23 fEgne eBodiment of the prespntinvendiomenhicty és
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t ube 52 Waler end direlbanansBuideappradchens nedn clivovier @8 of ticyehaeor28Y Ble Bk ture may

bet ween and the d cleaning. fluid.. The silicone-based sol vent
i s insol %%ﬁ‘e‘g@?ﬁ%{%’?“%‘? a&é%@‘?‘?“‘iea wﬁ%&ménﬁaﬂm © RIS Whisknfayiin ture
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Due to the conbined weight, the gl obules settle to 't m ?rhén?gé?ﬁﬁ
chanber W8y bergapcdpiihariaigabionvination phominhrtnbeodt. dlhe vavistus koslescant mkdiabeshd5

of the i ﬁle?ént ﬁr}%ﬁtiggn}:@ i1 hyi6n of ﬁlﬁyb&hgrnccoealescing 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.

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 ¢m in diameter.
Due to the combined weight, the globules settle to the bottom of the main chamber 48. The

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
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.



As the overall liquid in the main chanber 48 rises, a float level switch 58
Is tripped which in turn activates a subnersible punp 60 that is rated up
to 400 GPH. Such punp 60 draws the hydrated solvent froma |evel of
between 1/3 and 1/2 the overall height of the main chanber Aaa@@ N d
I's then punped by the punp 60 into a filter housing 62 which ti cal
cavity of between 2 and 20 inches. 9 -9 JAN 2004 The hydrated solvent is
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GPM medig 4. i nfl ow of hydrated solvent is greater than the coal escent
media 64 will allow, the re-positioning of the float |evel switch 58 which
activates the flow controller can be lowered to allow for a |larger buffer
for the hydrated solvent. As the separated liquid | eaves the filter housing
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the coalescent media 64 will allow, the re-positioning of the float level switch 58 which activates

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.

The collected water globules at the base of the chamber 68 flow via gravity through the water
gravity via a tube 70 to the bottom 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 is collected at the bottorn of the
main chamber 48 is evacuated by a water float level switch 72 which mechanically opens a
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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an inner dianeter of between 1/8 and 1/4 inches. The water that is
collected at the bottomof the nmain chanber 48 is evacuated by a wat er
float |level switch 72 which nechanically opens a hinged val A]N'rﬂ]&ﬂ-l S
al so an option of using two conductivity points, or probes (no own)
that make contact as the water rises in order to conplete a circuit to
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preval e#?@veﬁ‘fﬁlt%ﬁ{e‘lﬁ%’éﬂh%ﬂ‘?ﬂ @f/%ﬂl@lﬁlynms&ﬂ@ﬂah n PERC whose tenperature is
ideally nmmintained at a range of 25 to 28 degrees Celsius. This is also a
common range for all other solvents currently being used in the field of

dry cl e@id m@st prdvalehEsolvRAP@Ea hebrevistidy bkl REPERS Qiho§eht€mpé1%§|k@ i idegn much
nor e aggresslve solvent resulting in damage to tiextiles being frocessed
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articles being cleaned, resultmg in the transfer of these dyes to other articles being cleaned. The

concern for controlling temperature has caused manufacturers 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.

By increasing the temperature of the silicone-based solvent of the present invention to a range of
32 to 55 degrees Celsius, 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 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,

While varjous 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 scopeof a

preferred embodiment should not be limited by any of the above described exemplary
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lines for heat transfer. By increasing the tenperature of the
silicone-based solvent of the present invention to a range of 32 to 55
degrees Cel sius, an aggressiveness in cleaning is afforded, w. 3“&Ntﬂ@ﬂ#
result of pulling or stripping dyes. This is best acconplished

circulating water in a closed | oop fashion between a hot water tank and
through a circulating punp is controlled by a tenperature probe that can be
pl aced iembpiiments) e shouldrppedefised only insacenrdance witly thedolfavwing eldinssing dhwir
tenpera%gmgﬂmmgich i nfluences the aggressiveness of the solvent wthout
causi ng damage to the articles being cleaned. Wile various enbodi nents
have been descri bed above, it should be understood that they have been
presented by way of exanple only, and not limtation. Thus, the breadth and
scope of a preferred enbodi mrent should not be |imted by any of the above
descri bed exenplary 11 -9 JAN 2004 enbodi nents, but should be defined only
in accordance with the following clains and their equivalents. 12 - 9 JAN
2004 CLAIMS: 1. A systemcontaining a siloxane sol vent conposition and
capabl e of separating water froma siloxane during dry cleaning conprising:
(a) an inlet that receives a mxture of dry cleaning fluid and water from a
condenser of a dry cl eaning apparatus, wherein the dry cleaning fluid

i ncl udes a sil oxane solvent conposition; (b) a flow controller for urging a
flow of the mxture received fromthe inlet;

12



(c) a separator controlling a coal escent nedia that receives the m xture
urged by the flow controller; (d) a chanber coupled to the coal escent nedi a
for receiving the mxture fromthe coal escent nedia to sepa[__?Se mmf
cleaning fluid and the water; and (e) an outlet coupled to t 'el o]
renove the dry cleaning fluid from the chanber in the substantial absence
of the water,_ 2. The systemrecited in claim1, and further conprising a
filter couplggws% he inlet having protrusions with a di nensi on between 10

to 100 mcrons. 3.1 The s recifed in ¢claimil, wherein the inlet is
pl unbed to avoid |I'ow pol?(?\s?s t hgfntgﬁ’j’&/\f’ a?gleﬁf?ﬂfl SAlYSH compopigioneandr capableTok
system r eci ts6parating Watenfibm amsitbxhte Hinerig &?Wahﬁﬂg%n@rﬁﬁgond coal escent
medi a coupled to t(hg i nl et.FI gr further coal esci gg 2. he systemrecited in
claim 1, and furt‘®er cSRgPiet g rereses sratas of aky eleanimg dlvd and paed fismthe
outlet for further coal esgddifer &F a HR® cRYSHy Lkedsin. cbaim 1, wherein
the flow controller is a vacuum 7?'@‘?'he sgsmpé%%ﬁgtﬁpé%q {;Pec%]giq]ﬁaf‘?n Bidej n
the flow controller is én‘ﬂlﬁﬁﬁ.a sfloxanecsolyent exmpesitioned i n clai m 7, wherein
the punp is activabpd by Aok eyel .'tcﬂ.8 9..The systemrecited in
claim?7, wherein Sh)g pump 1's a?{{rg‘légc Oﬁiué Efuhg™ Oflgl.e §\ieedyed Eem the i n
claim 7, wherein the puspef;s a pneumatic punp. 11. The systemrecited in-
~claim1, wherein e water n the chanber is drained. 12. The system
recited in claim ?% Whtgr %ep%ﬁéorr a(\:/qnﬁvﬁmgg@scof‘ﬁéc%t‘@dlaf thtn regaieesciig mniture
through a drain tube. urged by the flow controller;

@ a chamber coupled to the coalescent media for receiving 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.

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

the inlet having protrusions 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,

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.

9. The system recited in claim 7, wherein the pump is an electrical pump.

10. The system recited in claim 7, wherein the pump is a pneumatic pump.

11. The system recited in claim 1, wherein the water in the chamber is

drained. |

12. The system recited in claim 11, wherein gravity urges the water from

the chamber through a drain tube.
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13 -9 JAN 2004 13. The systemrecited in claim12, wherein the water is
drained fromthe chanber through a hinge valve activated by a fl.fﬁﬂ hgﬁgl
switch. 14. The systemrecited in claim12, wherein the vvater"gs ]
fromthe chanber through a valve that is activated by conductivity created
by two probes that conplete a circuit upon the water rising to a level.
15. The systemrecited in claim1l, wherein the dry cleaning fluid is
circul ated throughl3.i|tefhke systa‘nu Iretmﬂedmmt:laparl&l, othleftlre t1eOwhte ANda e R 'RHE the
pol yneri zatign. of dr .cle n 6. . Th stemreC|ted|n clarm
1, wherein a terrﬁre?gg g %ge?' H&V’aﬁé’a‘(rﬁfiﬁ‘“efvleﬁ?v& G5 mai nt ai ned bet ween
90 and 130 degreesI4:ahre’nlli‘sesﬁste(@zeo&eglléélaq}ﬁqrge%eg%&i USdter lsltzmm'gqu S‘%fﬁ%
Si

recited in clai 1 wherein up to three coal escing mediuns are
bet ween the § r fqugh e Yﬂm gt 13 getivatadebh sendiciivigp aratddnby moqrrolf)dfsomaa

sol vent dur i dbnglete aCiRaR uPen tHeQMREd 13 eps of. (a) immersing articles
to be dry cl eanlgd in adr 3 cl egﬂ%%ng %?%J{O{}ql ?1%:1] uding a siloxane sol vent

conposi tions; (b) Byi t at sy:ﬁ@naremtod as ¢laint He \sﬁldremafte 86} CRahing fluid is

conposition; h anl ng fl uid and any wat er
fromthe ar%nf&%até&@)&\ﬁglgﬁol?ﬁrg}o%ﬁ r Dél '{til @Féﬁ?l 9 B e%trﬂflmgé?aﬁo{ld’f the
recei vi ng th‘h‘ywﬁaum faridl condensing the vapors (e) urgl ng a fl ow of the
condensed vapors throu h%i?et coal esce th mf a1 and separating the dry
cleaning fluid fromth syptemyrgcited in claim Whefematemperamre of the dry cleaning
fluid is maintained between 90 and 130 degrees Fahrenheit (32 and 54 degrees Celsius).
17. The system recited in claim 1, wherein up to three coalescing mediums

are positioned between the inlet and the outlet,

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

(@) immersing articles to be dry cleaned in a dry cleaning fluid including a
siloxane solvent compositions;

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

{c) 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;

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

® separating the dry cleaning fluid from the water.
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