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This invention is in the general field of dry cieamng of clothing, textiles, fabncs and the like, and

is more particularly dxrected 10 a method and apparatus for dry cleaning with a siloxane solvent.
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 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.

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
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
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for dry cI eani ng articles utilizi n7g a si |l oxane™ sol vent
i ncl udesclegning industry. Beginning in the 1970’s,. PERC was found to cause liver cancer in animals.

This was an alarming discovery, as dry cleaning waste was placed in landfills and dumpsters at

that time, from which it leached into soil and ground water.

Environmental Protection Agency regulations gradually were tightened, culminating in a law
that took effect in 1996 that required all dry cleaners to have “dry to dry” cycles, meaning that
fabrics and articles of clothing go into the machine dry and come out dry. These required
“closed loop™ systems that can recapture almost all PERC, liquid or vapor. The process “ecycle”
involves piacing 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 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
condensed through a condensation coil back to a liquid. The liquid recovered is comprised of
both solvent and water and the liquid is t‘hen 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



cl eani ng basket (10) for receiving articles therein and one or nore tanks
(14,16) for containing a siloxane solvent. Coupled between the tank and the

cl eani ng basket is a punp (12) for inmersing the articles in the iL a
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basket with the siloxane solvent. Also included is a still (=2
distilling the dirty siloxane solvent to recover the pure siloxane sol vent.
A condenser (26) is coupled to the cleaning basket and/or the still for

recoveri : . de i ter.in the sil oxane
ol vent SRoblE MRRIUNERIE S b SD Rl oM Bb Bt b b8 vty ot ne

condenseduring prexspat®23. i s coupled to the cleaning basket for circulating air
past the condenser, then the heater coils (34) and into the cleaning
basket for drying and cooling the articles. -9 JAN 2004 DRY CLEAN NG
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than forty thousand dry cleaners (many of these have nultiple | ocations).
The dry cleaning industry is an essential industry in the present econony.
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di sadvant ages to PERC i ncl udi ng 1 nhere
inthis fieldis that different fabrics require different handling in the
presently -used systens in order to prevent damage to the fabrics during
the dry cleaning process. Prior art dry cl eaning processes include the use
of various solvents with appropriate machinery to acconplish the cleaning.
As mentioned earlier, the solvent nost widely used has been PERC. PERC has
t he advantage of being an excellent cleaning solvent, but the di sadvantage
of being a nmjor health and environnental hazard, i.e., it has been |inked
to numerous forns of cancer and it is very destructive to ground water and
aquatic life. In sone areas PERC is prohibited due to these disadvantages.
Additionally, in the past, other solvents such as petrol eum based sol vents
or hydrocarbons have been tried and used. These various solvents are | ess
aggressi ve than



| -9 JAN 2004 PERC, but are still classified as volatile organic conpounds
(VOC s). As such, such conpounds are regulated and permtted by nost air
districts. The dry cl eaning i ndustry has | ong depended on petroleun}ﬁﬁﬁ
solvents and the well-known chlorinated hydrocarbons, perch+ r iand
trichlorethylene, for use in the cleaning of fabrics and articles
clothing. Since the 1940's, PERC was praised as being a synthetic conpound
that is non-flanmmabl e and hagUg/nqgthp@g;rfﬁgl NOVER§IONeani ng qualities ideal
for the dry cleaning industry. Beginning in the 19/0's,. PERC was found to
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In other words, the dirty sol vent I's boi l all vapors are 'con ensed
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conpri segmB¥ing the articles from the cleaning basket; and reusing the solvent.

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
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 (48 and 59
degrees Celsius). Further, the circulating air may enter the basket between 120 and 180
degrees Fahrenheit (48 and 83 degrees Celsius) during the drying process. As an option,
a temperature of the siloxane solvent during agitation may be kept between 90 and 130
degrees Fahrenheit (32 and 52 degrees Celsius) in order to enhance its cleaning
capabilities.



both solvent and water and the liquid is then passed through a separator in
order to separate the two non-mscible |iquids. The water may origi nate
fromthe natural humdity of the anmbient air 2 -9 JAN 2004 exp gﬁANo?Bﬂ#
textiles prior to cleaning. Another source of noisture may be ter S
used during pre-spotting. Before textiles are renoved fromthe nachine,

t he washer becones a dryer. Hot air is blown through the conpartnent but,

i nstead of being vented out spg&- ?q i ough a condenser
that condenses the vapors to [1 qui Iéﬁeoﬁ_llr}gﬁ:ﬂc}g‘?ﬁéﬁt sses through a
separator to decant off the water fromthe solvent and return the sol vent

for reusegh\W; ' tens.such as.that set forth herei nabove have
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utilizing a siloxane solvent. The systemincludes a cleaning basket for
receiving_articles therein and one or nore tanks for containing a siloxane
sol vent . @SHEFI bbb pehamaiic thatrepraséntaia dnt dieaniigaaminhg mﬂskﬁéediﬁit@saugﬁg thfihas a

i nmrer si ngpdiiRe 8bink 6 ' he cl eaning basket with the siloxane solvent.

Al so i ncl udl,edg?s1 a g’?ﬁq}]ﬂe%%ar%ua?léﬁﬁq'lulaﬁ% t he sil oxane solvent to recover

t he sil oxane solvent. A condenser is coupled to the cleaning basket and
the stillgfor yecoyering condensed vapors. For decanting any water in the
si | oxane Ps:'gﬁl\'}eenlts %’%%‘%F{?g’c‘f‘"f MshRatipg thegtape A e methodegfairp tienning i actokdghet orifphe
condenseroneferitdingnt T8t hvERfC! €ani ng basket for circul ating air

past heater coils and into the cleaning basket for drying the articles.
The met hod includes the steps of. |loading the articles into a cleaning
basket; BB B89 AREd; | G 1n.asiloxgne solyent; agitating the
articles in the siloxan agﬂo \‘/%%Ed;]g trhgr%i‘ﬁnﬁﬁ’ﬁéfepf Bél‘éf’ ”&thﬁ%ﬂﬁ%ﬁamg whater from
si | oxane thepoleent; &nd centrifuging the articles; distilling the siloxane
solvent to  recover the siloxane solvent; recovering condensed vapors of

t he sil oxane solvent; separating

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.



any water in the siloxane solvent; drying the articles by circul ating
heated air about the articles; renoving the articles fromthe cleanlng
basket; and reusing the solvent. In one enbodi nent of the pre tJA%thpeq_
i nvention, the still is coupled to the cleaning basket for receiVi

si |l oxane solvent therefrom The condenser may take the formof a stil

vapor condenser coupled to the still for recovering condensed vapors from

the still. Further, the cuNSTISESURYOFABE IVERTTOR a drying vapor
condenser coupl ed to t he cl eani ng basket for recovering condensed vapors

fromthe cleaning basket. In another enbodiment of the present invention, a

t enper at Fhepberk R eMBHPIc] ean basket .is. mai nt ai ned
between 120" and 138 deg rglggé Fa arpéaﬁgﬂ stah{ag%e%%%(guﬁfgqn Gy PRetondor tedsy cleaning

Fur t her , of fabrigs; %Uleétlﬁﬁberaﬂndﬁ&ylkent er the basket between 120 and 180
degrees Fahrenheit (48 and 83 degrees Celsius) during the drying process.
As an option, a tenperature of the siloxane solvent during agitation may
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under st ood herei nafter as a resul t

pr ef er r e¥FCRAFRAPIPETIPE WiB A ClasesnAitypomjennct i on with the fol | owing draw ng
in which: Figure 1 is a schematic that represents a dry cleaning nachine
that is used wth solvent that has a boiling point that requires vacuum

di sti | | afheodry cRagjogef articks ar bdhew\itdma@ergam Byneliasiakitiien H‘@héﬁﬁn‘iﬁal%ta{;&e met hod
of dry clg r dance one enhodi nment of the present
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schemati.c that &epresents the mechan; sm use BT gglesiFl é# ?ﬁ‘?ﬁﬂl"em

sol vent 1SRHEPE] ffomsdhefanyorkingganiy i, Wrameww@ﬂvjﬁmtwkdﬁ asl meh 1d tietcheahingFi gure
3. 5 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
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
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,

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



-9 JAN 2Q04 DI SCLOSURE OF THE | NVENTI ON The present invention includes an

appar atus and nethod used in conjunction for the dry cleaning -(g Pr!‘ﬁy
textiles, leathers and the like. To performthe interrelated clea 2@&5

i nvol ving the present invention, a dry cleaning system 5 is shown
schematically in Figure 1, although it is recognized that alternative

cl eani ng beingridaged. Ftir@Rs MR .-t shoul.d he noted that the cleaning
system 5 of Fi gure 1 nmay beﬁngggﬁgs grrw}f)ér P)acsgé)§qlﬁﬁlqﬁiﬁﬁnﬁeﬁh&§§l}3nwzay@eof

sol vent . ‘BFHEIVERLLvEn amHiergesohcemnficatlyass. or ot her items begins by placing t hem
in a horizontal rotating cleaning basket- 10 of the system 5. The wash
cycle is initiated with a dry cleaning fluid including an organo
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det eruf UM ' he solvent is drained a g §nce thestillis,
81[ et ﬁee'[lglﬁrdggg?anksrﬁll%?g iﬁ@ﬁ%%f@ﬁbﬁ&%‘h@@iﬁ%@l The E:Jggni ng basket 10

is then centrifuged in order to extract the remaining solvent to any of

the tan .S, the desired. The types of filtration systens conpatible
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a

20 and 30ilswia aill tapBecodeiserbat s, earth beiing capabl e of option
use with the 3 .a:gr on s %ﬁg%ﬂg?@‘gﬁfﬂgﬁﬁgqu@ﬁ%g% ne¢d galventingpd, or
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cartri dgad {eashbad : carbon or the standard size, |Junbo Or
size); and Kl e&gn ag?%&ééﬁe#ﬁdgﬁﬁorgvgﬁferﬁ IR treated hy adiguikbieddqung 30

still. Pf#%efsuationpredesocbmedised vintufi, & di-mensi on between 10 to 100 nicrons
to filter condensed vapors prior to separation, The sol vent may 'be

filteredsingnthet dryblg piodadse tHeNBtBRE bk ' t is released fromthe
articles . 9.JAN 2004 being cl eaned: Furt I“;e‘dr, *ﬁl%el ‘Iflg%%%ﬁkefﬁi with. air
%e 1 . . . e
si | i cone ERIceddix & fan 1 pyardwaties cdils Jdo Whivhriequdtsiin theofncomlngs 5@ feNto even
' the [edwenssh p0 &7 P0gPees Fahrenheit (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.

Thg vapor laden air that leaves the cleaning basket 10 ranges in temperature between 120
and 138 degrees Fahrenheit (48 and 59 degrees Celsius). This temperature is important in
that it is 30 degrees Fahrenheit (17 degrees Celsius) or more below the flash point of the
afore.r‘nentioned 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.

Fi . : . .
1gure 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 i :
15 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.

7



The sol vent being used for cleaning should be distilled at a rate of 10 to
20 gallons per hundred pounds cleaned, unless the aforenentioned Kl een

Rite cartridge systemis being used. To acconplish this, a still 24 may be
used to receive solvent fromthe filter 18, or fromthe di rtygagmzmm_’he
solvent in the dirty tank 22 can be introduced to the still throt S I on
since the still is under a vacuumthat is controlled by a float ball valve

(not shown). Any recovered or condensed vapors originating fromthe still
may be c[ona(}{aonaed b f.v\at er-cooled coils of a still vapor condenser 26.
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ranges t#ha RIBHSS: - 3 re ahrenhejt (48 and 59
degr eesb Ibsi us)e.?fto%:]lﬁlsg q?%ﬂn{%g{&ggu&% égu?gs]gl #ﬁgﬁd@ﬂ’f oﬁﬁe EY‘H&FHFP{"F%L FomEdyeSds
Fahr enh#ater @1q doegeandng Qaidsaprapaches amiain ddenbey 48T thd s’t?ﬁkaﬁ@ 28] the Inikffe may

af oremagéhﬁgleégtgwc\og&trmlandﬁ?&- enbodinent, the rate of flow of the
condensed 1 quid" aay Be T RPTEHa{esoy o egtppngthesoprety @Savhich mayrdyturnus be

engi neeresttict arcotlbeenofiftérnied is HbOMEeahe T‘Bfacn%m%l:ﬁ@% t’ﬁlite‘HM%cha'ie%@nﬁ afldd |
and dryi n9 vla‘uﬂor co den.s_e(]s 26 and 36. Figure 2 illustrates an order im
whi ch t F8Y P5AraRsd 3&&%5&‘\‘@ fegnyptipmef ayialkeeibe 53y &he vatruseyalbeentanglinyetef or
clarifi gabdminRuliPeEaS indiiyd i rgcess of dry.

cl eani ngr, t rl1er e li sﬁﬁgnl1 ess I&ﬁgﬁgt%@@ﬁ?r%gge%{r%’%gdégme @P ° C8s of
sol vent TP® thp ¥arasgandensers 261aad 36leif Hietdry tivaring systent 5 of Bieds B ey 56 bURhBedt O

;P?i glr g%%ysﬁ%l'tﬂé}e LW ;?ouqt@ RARLEDL 0 Qantcgﬁec%.eﬁlﬁig %a?’,r thg %owagfdthé ;[n?xlure 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 cm 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. '



-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
renmoved during the dry cleaning process. The mxture is then .ngcg%ﬁdZGJ*
the separator 28 in operation 42. Upon receipt, the mxture i ed

t hrough a coal escent nedia, as indicated in operation 44. Next, the dry
cleaning fluid is separated fromthe water. Note operation 46. Figure 4 is

oy ohCTe Thie RydrBE siGRRIEHEN o8 e S RS CalitesRimadia 4 pomEonsd it thive
hydr at ed Bbéntensing 62. Fhistroedia i3fbetwdner anand isbhes & dﬁﬁrﬂ&t@fgwﬁ#ﬂé:cﬁi@ss- g&go%aCheS a
e Iltere (6]

mai n chanl%ir 48 gf é?e@gga afor. 28, the mxture may

prevent |7P5i¥edhi aad ¢ t & B}l be poisd diat Brererrgntbieas sepyratives @fnodeiseparary
in turn mesi 64 pdiit S | PN ' To acgo I sh,
such filteri ?r;EqP doal g@g%ﬁt %nga%%ﬂ%ggﬁ%emgﬂrr g%\i{a%?ééf?ﬁ]ée ?I}?ptcpgpgﬁiguranon
t er mi nat i ¥ BFF pelymer et may be 82d tThensimci theisoatesate sedid 64E W fof tHehe

present i A | nyl on aqr, any other coal escing nedi a. The

Dl b ng Caaling B By hitiesl Ko o e i n O atn resied af therhyaptgd solvent
cl eani ng isfercedthfough the cpalascdnt ivedid et fldUppes onIMESuE AL siib BF BreoSielRnl OW
poi nts vvher&: ter can collect. This way, the flow of the mxture may be
af f or ded B&"8Pect 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 term nates several inches above an interface |evel 54

bet ween the water and the dry cleaning fluid. The silicone-based sol vent

i s i nsol ubIePumP Ymay be glectpsilar ppwmaticcin|forn. f Bhemse of ampBoesontrsiédrisuéinad the

hydr at ed ' . 015 cmip dianeter.
De toCs ety enbs, btk almfifve, R BinP RIS e SRRR ermSh o T e b e the i o
charmber #Bosepgouldyifeettaeliow of 0.6re 215 GRSt Hothednfidvabf lyydoated bslvém ongahteeibds 55

of the i 0, i i ze .. turbul ence. he overall liquid in the
mai n chaq i{:oaiéé@%t?ﬁeg?a %&pgéaqo“f’él\]/eeﬁe'pso\ﬁ“f’ewg%ﬁfesé‘{a? [y Bl itahiSBvhiah petivates
act i vat eshaflowlsontralldbloan peilow b thhadibwi for 4 RE@6 buffer or Ay &RId SHehs punp 60
draws the hydrated solvent froma |level of between 1/3"and 1 /2 the

overall height of the main chanber 48. The liquid is then punped by the
punp 60 into a filter housing 62 which has a vertical cavity of between 2

and 20 i pohi®s 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 bottom 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.



8 - 9 JAN 2004 The 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 dianeter with a cross-section bet\aﬁnmz@mjl 4
i nches. It should be noted that there can be as nmany as three ll'
separate nmedium 64 positioned on the vertical cavity of the filter housing
62.. The opsp : Fgurati on .of PFP pol yner that may be used to
const ruct thecggllgg?gg@é%?ﬁn% ghaélzlbeéfigfie%ﬁ? %?mi‘{’ﬁ’eswféo%li@b(ﬁth)@cm. Corstivating

mi cel | es, USomeinchamher 4@t fanriginabiel §9iRbEagsEa &b ABoAqnd LRk Ry SRICKRN!
e oftgorng="si de

S forcedo%mro h tthe co?l esc%rllé medi a, 64 and appear on t
of the codl&dcéii® tiretit ot oeonfning palyver! shigride and sty cidatidoshquiebeat i ¢ i n
f orm The disseurafedan thdtlipwg; [ . t .60 . or, in the

L RO M WD 220 e o

al ternatige, a vacuumresults in sufficien
chosen shBTIt- Stha@qroduaty et ase ugaffected bY.the €PMnt hiaytalke Hendsé@w of hydr at ed

solvent is greater than the coalescent nedia 64 will allow the
re-positioning of the float |evel switch 58 which activates the flow

cont r ol | eThe use dfeiliconebastdisolvaht Dowk Fr atikiaéAR/R b f@fes ydrat ed
sol vent . A;‘?i ttcge ﬁeﬁar?a]‘t ed || a,ui d leaves the fi I%@?grhtgﬁcssit%hég?n&méﬁtﬂ%‘}@ya
vertical Tube be T HafGiHes fieldh Ihs anpatanghoteeniollipgshe teenpesirere agiteblidga t o
settl e t osodvdntd thatBré §9d8Qkhe fi8d SERY i fllows out the solvent
outl et 69. The collected vvzfter grﬁuﬁgggﬁgﬁﬁ yase of the chanber 68 flow

via gravi through th ter ravity via a tube 70 to the bottom'of the
mai n chan%%er Pt P?‘?Yaif’ﬁg S\é\ﬁ’ﬁ’btdﬁ?gnﬁs, PieRiouplynated ig RER Camhiose ¢empliratied ¢4 of
bet ween lid8alinmaibidinddethe fanpd € 78a5 @5 FSheE tihe hottom of
the mai c.ha%%er 48 is evaguat ed by éfe\%g%se?%:e%ﬁt té-\? Pgs%ﬁfe&'ﬁ ¥Hi ch
mechani CQFW‘ ¥h3 cermenrarge fnpl) ettien solvends currentlzlbemganed pi iherfiedd ofigig t WO
conducti\ﬂlégﬁiﬂg@im%t RAbeR AN hat ke contact, as the water
rises in order to coﬁp?gt gﬂggl?:qllﬁltg:‘%{ea?%?%?%eﬁlgils@i?“ mare aggrasseiselvent

el ect ri c 'R irdastazndy tattibastheingeprodeasatat e ihdradse i tHe KB f@@arﬁﬁﬁt@rlc)c‘ﬁ%éber

48. Ther re- V' ual drain at e bot.tom of the mai n"chanmber 48

f or manug?o peri %giésgkp%?an]{%%a(ﬁ@ ggo © -S‘§IPB%%\[E‘2W1°135'b°mg' cleaned, resulting 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.

By increasing the temperature of the silicone-based solvent of the present invention to a
range of 90 to 130 degrees Fahrenheit (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 and through the coils (previously used for cooling) and back
to the hot water tank. The circulating pump is controlled by a temperature pfobe 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
leanod. , ae L i

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

10



The conposition of the main chanber 48 can be stainless steel, or

pol yet hyl ene. Constructing the main chanber 48 of carbon steel is

di scour aged since oxidation and rusting can quickly occur. HQOJANGZ@@#
of tygon tubing, polyvinyl chloride, and vinyl chloride should be

di scouraged in that the silicone-based solvent wll renove the platicizer

| eaving the material brittle. Qther products that are unaffected by the
sol vent nlbafignisebyisbenld bpdefinad apfly widctordrasehwitie thefollowintg dditmaad fiesr

| atitudes hviiggperatures that have not traditionally existed in the dry
cleaning field. The inportance of controlling the tenperature of the |iquid
solvents that are used in the field of dry cleaning is critical. The nost
preval ent solvent used as previously stated is, PERC whose tenperature is
ideally maintained at a range of 78 to 82 degrees Fahrenheit (25 to 28
degrees Celsius). This is also a conmon range for all other solvents
currently being used in the field of dry cleaning. If the tenperature
shoul d increase, the result is a much nore aggressive solvent resulting in
damage to textiles being processed. The increase in the KB (kari butyl)
value nost often results in causing dyes to be stripped from articles .
bei ng- cleaned, resulting in the transfer of these dyes to other articles
bei ng cl eaned. The concern for controlling tenperature has caused

manuf actures of dry cleaning machines to install water cooling coils

pl aced in the base tanks, and in-line water cooling jackets on the plunbing
lines for heat transfer. By increasing the tenperature of the
silicone-based solvent of the present invention to a range of 90 to 130
degrees Fahrenheit (32 to 55 degrees Cel sius), an aggressiveness in
"cleaning is afforded, without the result of pulling or stripping dyes. This
is best acconplished by circulating water in a closed | oop fashi on between
a hot water tank and through a circulating punp and through the coils
(previously used for cooling) and back to the hot water tank. The
circulating punp is controlled by a tenperature probe that can be placed
in the solvent. The result is precisely controlled solvent tenperature

whi ch influences the aggressiveness of the solvent w thout causing danage
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
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preferred enbodi nent should not be Iimted by any of the above descri bed
exenplary 10 -9 JAN 2004 enbodi nents, but should be defined only

accordance with the following clainms and their equivalent s.-h AN]/Z@UZpO4
What is clainmed is: 1. A system containing siloxane sol vent and no added
volatile o ni.c . cleaning solvents for dry cleaning articles conprising:
(a) a cl ea%l%ﬁgﬁ{%ﬁdlﬁor receiving articles therein; (b) one or nore tanks
for containing a siloxane solvent; (c) a punp coupled bet ween the tank and
t he cl eani ng basket for imersing the articles in the cleaning basket with
the sil oxane sol ¥ent; FYSéeIthontalmng sifoxsine Isbivegt tik nei dddedn@laild \veginid 0 -
recover th i a condens.er coupled to at | east one of

t he cl eani glga%'hgégit%lggg$rcﬁghe?n#‘ rgﬂ%’mgng condensed vapors of the

si | oxane sol vent (a)(f) aclmmg&hs‘l{etﬂﬂu@bﬁ@éﬂn&l@@ﬂﬁfbﬂﬂenser for decanting
any water in the_sil oxane sol vent rece| ved fromthe condenser; and (g) a

fan coupled to th¥ cl edff Agnpsdanks ferrontainipgp sloxage selvenas heat er coi I's
and into the clegyping Q@ﬁﬂﬁﬁfcoﬁﬁéd ﬁéﬁi}e&gth% H'tﬁé ﬁémﬁ%bﬂg Giffi ted
to t ean| asket tor

inclaiml1, wherein the still is coupled
recei ving theeurtiglh Pﬁ)‘%éh@cb@m&h%kﬁm’fhtﬁ@éﬂoxmﬁolwgntbasket 3. The system

recited I claimdy, Whete) R hauGOAERRRnt Sufkrdld Lo SRR iogRRdenser,

coupled to the for recoveri condense
solvent from th@)stil la cohdensercaupdadetoat deist @ offthe birasiing bavite aed the il

condenser 0 cond et. coupled to the cl eaning basket for
recoveri ngfo(g(g%cd)g%%gqpé%giglvgpo? g&?s%%é FE@P vent fromthe cleaning

basket . a separator coupled to the condenser for decanting any water in the

siloxane solvent received from the condenser; and
(g) a fan coupled to the cleaning basket for circulating air past heater coils
and into the cleaning basket for drying the articles.

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 I, wherein the condenser is a drying vapor
condenser coupled to the cleaning basket for recovering condensed vapors of the siloxane

solvent from the cleaning basket.

5. The system recited in claim 4, where in & temperature of vapor laden air

from the cleaning basket is between 120 and 138 degrees Fahrenheit (48 and 59 degrees
Celsius).
6. The system recited in claim 1, wherein the separator receives the

siloxane solvent by way of gravity.

12



5. The systemrecited in claim4, where in a tenperature of vapor |aden air
fromthe cleaning basket is between 120 and 138 degrees Fahren.hg }!AN@W
59 degrees Celsius). 6.. The systemrecited in claim1; wherei

separator receives the si | oxane sol vent by way of gravity. 12 -9 JAN 2004
7. The system recit edrhdsfskedh %oked\ﬁ@eraﬁhrl khRresh kild stilBisCanpleRdiot ifle tthygk t ank
and a vacuum generator is coupled to the still for creati ng a vacuum
therein wiridch vaskemagusraioieisseuplednie S| sfilnfor sieatiogr drvacyim therein siish
recited i lai cuI ating air is maintained between 120
and 180 d%tfagegﬂ%:éhorﬁéﬁﬁge@#&(%g&an 83 degrees Celsius). 9. A nethod of dry
cleaning articles using siloxane sol vent and no added vol atil e organic

cl eaning sol vents co | Si th t ens. o oad arti.cles Jnto

cl eani ng basket*E mﬁf‘sfﬁﬁg&ﬁ ﬁeéﬁs‘?f“i P 5 edelgltﬁ lﬁcu G BN maméd‘?? ating
the art'Cb&ﬁreérﬂl"!d’lﬁncﬁlﬂmi@@f@s$?91hr¢ﬂ1ﬁiﬁ(486ﬂ®83 degreds Cedgind). a portion of the
sil oxane solvent by centrifuging the distilling the siloxane solvent to
recover the siloxane solvent; recovering condensed vapors of the sil oxane
sol vent ; separﬁt' ng A tﬂ@%%f‘dﬂ‘cl&ﬂﬁ“n éﬂn@l’é@'&%@%ﬂ&% sofiet BSH hh@dasd i cl es
by C|rculat|ng eated air out °t he ar Icles; Tfenoving the articles from
the cl eanvolgtiloaskamic cleaning salvintycanpsising thesfeps afo: The net hod recited in
claim9, wherei

th dth h
condensat i on. @) Tﬁepﬁé‘f]lﬁgdee?mgl%&goagae&%gﬁ&& Whe:glcgvte[]g condglrjlged

vapors of the ‘@)l oxajnemesingehé articies irecsiloanmekolventn t he still. 12. The
met hod recited 1 n clai m 9, ‘wherei.n trh(]a 1Pndens? ¥apors of the

(c) agitating the articles in the stloxane solven:

(d) removing at least a portion of the s110xane 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;

@) removing the articles from the cleaning basket; and
0] 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 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 condensed
vapor laden air from the cleaning basket is between 120 and 138 degrees Fahrenheit (48
and 59 degrees Celsius).
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si | oxane solvent are recovered fromthe cl eaning basket. 13. The net hod
recited in claim12, wherein a tenperature of condensed vapor .Lg:l%g zgpé
fromthe cleaning basket is between 120 and 138 degrees Fahrenhert
59 degrees Cel six ) - 1:} -9 J@H 2004 .14, . The nmethod recited in claim9, and
further conprisi % t he 8¢ Bt rgeifedqn clig e g EFQmprising thexstermef utihe
si | oxane sahyenim kedmdr & édtlactgRd; Sy ' ent, 15, The
met hod recited i hfgcl aim?9, V\herg)i%%ﬂ%ﬁaéﬁcsi&r‘)g%ﬁ g?‘?na;éth-fe)g%ggo éjl%? h;&ée siloxane
mai nt ai ned’Y¥een 120 and 180 degrees Fahrenheit (48 and 83 degrees
Cel sius). 16. The nethod recited in claim9, - and further conprising the
step of filtering the siloxane solvent prior to inmmersing the articles.
17. The nethod rézi t edThe mudtlddnreitediinl ofaitnt9)ewheeinPhi diralating RERA Af is
filtering the. sil ne solvent prjor tg recoyery of the sil oxane solvent.
18. The rn::{h o 7 C@?‘%@&“} 0c"I““gli ]rﬁ%éi,egﬁﬁ%llg?b&? gr@gé‘?ﬂ)ﬁ' degreesiGrlsivtlep of
mai ntai ning a tenperature of the siloxane solvent used during agitation
between 90 and 130 degrees Fahrenheit (32 and 55 degrees Celsius). 19. The
met hod recited i H-cl ai P mainsh egcifed, in 8i-agd rfadber conpisisg dhe afepopen
cel lul ar fﬁﬁéﬁ@hggﬁ&@dhggoﬁ,gﬁ?rﬁEpff%ﬂér%gﬁ%h%gaesr esinis utilized to

ess. )

enhance the dry cleaning pro

17. The method recited in claim 9, and further comprising the stei: of

filtering 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 siloxane solvent used during agitation between 90 and
130 degrees Fahrenheit (32 and 55 degrees Celsius).

19. The method recited in claim 9, wherein a coalescing media comprised

of open cellular foam as prepared from urea-formaldehyde resin is utilized to enhance the

dry cleaning process.
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