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Titl e: DRY CLEANI NG APPARATUS m EHEREGRARARK UTI LI ZING A SI LOXANE
COVPOSI TION AS A SOLVENT a a % TI6N

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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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
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artlcles in a siloxane solvent; agitating the articles in the siloxane solvent; removing at least a

portion of the siloxane solvent by centrifuging the articles; distilling the siloxane solvent to
recover the siloxane solvent; recovering condensed vapors of the siloxane solvent; separating
any water in the siloxane solvent; drying the articles by circulating heated air about the articles;

removing 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.
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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.



The af orenenti oned advantages of the present invention, as well as

addi tional objects and advantages thereof, will be nore fully understood
hereinafter as a result of a detailed description of a prefeﬁr d A\ngm_
enbodi nent when taken in conjunction with the followng drawing in

Figure 1 is a schematic that represents a dry cleaning nachine that is used
with solvent that has a boiling point that requires vacuumdistillation;
Figure 2 is a flow di agrambIsGCeSURE OFerarepeveNTIOR Met hod of dry
cleaning in accordance with one enbodi nent of the present invention;

Figure 3 is a flow diagramindicating the functional steps of the met hod of
separ at i ge WRRE&E idve V, .sche t hat .
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densi ty ©f faBaes textitesylspthers hnd the liks. set forth in Figure 3. 5 -9 JAN 2Qo4

DI SCLOSURE OF THE | NVENTI ON The present invention includes an apparatus and
nmet hod used in conjunction for the dry cleaning of fabrics, textiles,

| eat her sTapdrfmmethbmmrreHmd prufiap BlehNRvbRiRY 1HRIRERE: ial &RNNY @t ?gn | nvol VI ng
t he presgn i nvention, S’ cl eani ng system 5 is shown scﬁj é%rfy)?

Fi gure 1° “APPRBSHIFmaticyl ‘r“e}'y dBYRil zethoughit isrecognized thet Elteafaaltlwg:ieamng
conflgur@dﬂf ﬂﬁt:ﬁﬁsrbalﬂ%elh% & ng system 5
of Figure l(gmay be used&?olf E%Orug{]ggégﬁ%)&vﬂp% gea&i@é&”@“ﬁf’% 5‘?9)1 geNtbe The
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horizontal rotating cleaning basket- 10 of the system5. The wash cycle is
initiated with a dry cleaning fluid including an organo silicone-based
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either a t3:/\/(?{ ba?k Bla g}}‘? }rn w solvent tank 16, and then
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trap 20 '8 om either'a working tank 14, or a new solvent tank 16, and then to the cleaning

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
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dependi ng on %ﬁe Sti] ?!gYI%@é&dragﬁcagmﬁg% %@H“@T’Sayabﬁjcri@@@bﬁal\l'lqmucaﬂhmmp 30

separ at 8F 21 §vagyriiondesasss arcated By agknturiVacuum may be created by a i qui d- head
punp 30 or an evacuation process created by a venturi. During the drying
process,Dudireg #ret digirgS pRicesst vEbhBdlel rd ' sket 10 with. air being
forced q:y a %an 2 over_heating _cgi S gﬁnﬁ%ﬂilﬁghﬁ%?ggﬁw%tbﬁ#efwg Y"'chﬂﬂ‘i ng air
flow to B é‘f‘“«iég'@ha fap3anver tetingeenilscid, Raivhanhdistin (im0 chiBBai SHWERS
Cel si us)be LRBwédhe1 BPINEH0 degrees 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 is no less than one but as many as {wo 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.
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and water remaining on the articles are heated and becone vapor, the air
flow exits the cleaning basket 10 and passes over cooling coils of a
dryi ng vapor condenser 36 where the vapors condense back to a |iquid.
Gavity feeds such liquid to the separator 28 via a conduit Q?JM mgr
| aden air that |eaves the cleaning basket 10 ranges in tenperatu e n
120 and 138 degrees Fahrenheit (48 and 59 degrees Celsius). This
tenperature is inmportant in that it is 30 degrees Fahrenheit (17 degrees
Cel si us)’T Olred reﬂ%ow t he flﬁsh oint of the aforenentioned solvent. In
one enbddi M sSUEITFISREY, dmethedyobatemand selvartrssparationga prbvidedy ottt ed t 0
0. 75 GPMigirad. thrashsanadn : t hys..h i far.the combi ned fl ow
rate of cgg)ndensed quuin_gép?i;aggﬁ%ﬁk?’epg?}fl ogn %ﬁg{e%n%gﬁ&angﬁam&o“?ﬁwand
36. Fi gdfteles is rempayedaiusion dhe dydieaning priviesh THeanixard 3UBerC@BRIORERY GeOf t he
present gl ' e ed.for clarification purposes. Having

foll oméé{hﬁgaé %?glgﬁaéggr“gée soq%rfe Ced?ty{hglnélﬁﬁ'ff%‘@,“fgcfiﬁ}é‘?géh & copdescery anadigaas one
but as #ehgatedintapsrasionsidr dNexouhe s ddanfigl (HEMs skPardtBE HORRAL k- NShE

abili ty°§’&a{ig‘§ﬂén re-condensed solvent to the dry cleaning systemis
dependent " on ' separator 28 and its efficiency. 7 -9 JAN 2004 To afford
such efficiency, a nethod of water and sol vent separation is provided, as
shown i Q. Figure 3. As shown, in operation 40, a m xture of the dry

cl eani ng'ﬂi‘lr‘hl i BFfpemalic phtheseparaior 2heof onereitollisenit of the peasat igvntiog whih " v
cl eanin RESTSR ' | Sk recei ved by the separator 28 in
oper at i g??ag 2. Up (r)fr?;l;?glcg (ra{%] %{tnté{h?’ﬁe&nﬁﬁ é}? g:r;'e ﬁls gheﬁod‘é 8%!1?1 P’B‘E}'@WSQOQ’S% sapgtire of
medi a, ¥aterippdidosel exhing fluideappiroanhedld malieshhmbt B lite ShRattr28, b HitutSma

separ at ter. te. ergtion 46, Figure 4 is a schematic o

the s epg? QTS B S B and BT BR TG0 OSSR SSPATAS 2 oMol e i urm

capabl erasfricp ercbalestiengfindrahares hownsdleartl T6Taeoimpifif shdbFldrAl Qlaids Il e
urd, ap

sol ventin or 1:rajxtgre of, ._\Aﬁter_ and dry cleaning f roaches a main
charmber T4Y 514458 2L thsdpitiplierminatipmaf 37 injey rube ARy Thbearddus cerlestentonplieu Lt

lint angrepet inenlish fagQhdiudd L BE &fy dmcrtcgrﬁe&%&}ing e8p1\{lwr}1ib?n% con f:citircgnt urn
from the vapor condensers 26 and 36 of the dry cleaning system 5 of Figure 1 may be plumbed

bl

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 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. '



restrict a coalescent filter that is downstream To acconplish such
filtering, coalescent nedia 56 nay be draped at the initial term nation of
an inlet tube 52. The various coal escent nedia of the present invention

may include nylon or any other coal escing nedia. The plunbi ng.go%Nthgg#
fromthe vapor condensers 26 and 36 of the dry cleaning system5" e

1 may be plunbed such that there are no | ow points where water can
collect. This way, the flow of the m xture may be afforded as direct an

entry as i rator 28. .The hydrated solvent enters the

separ at or 'pg%ﬁ)g?étg%gd\}#eﬁ Zs %lrgg\?ﬁrf ?P?reoé‘glgd ﬁi’o'ﬁ?\/ﬁ‘?aﬁﬁ“é’“? medip 6d positigped withisithe

t er ni nat eSlterchoesiag sznffh'ssuabmse;eaveehmt@afxeq@cﬂe@ﬁﬁ&iaxﬁétepﬁrh%f&l%ﬁfsl}%ctmt er and
ubl'e Tn wat er

the dry cl eani flyi,d. The silicone-based solvent is 1nso

yet wat erl,’eqvﬁcrhpg é‘T‘# g e f sBemhenaated thastherd gantbieas mady as tutessar meretseprhiel
t hey for nmglialué Rfona® 8 the 1 I ' . to the copbined
wei ght, the gl ot?ﬁiﬁ)gs “Settle t o;t?bﬁggab‘gt?tog%%g@{e?ﬁgusr@@'c fther nggoqtggyranon
hydr at ed fc Rdhpolymenhatioey bensed|tb gomstrctitbe caxdestealt nesditse Hailons foPhel Nl et

tube 52 t )t 1 l ence.. As the overagl]l liquid in the main chanber
48 ri ses,"Q)Z"iEfs f\gg})?@g\%ﬁq&%‘:?‘ geﬁ §§nﬁcs°f{&?q ‘ﬁ?ﬁﬁroﬁqml f Freptgd as thediyidvatedbsplvent
submrer si bk dorgedihir@@hithatoalascen hedid t ird 2H06r GRithe S - e
hydr at ed f_sﬁ&%&gnt froma Ie\c;el oflbet vveeaﬁgllis aned 1@3@?%028?;@3 %}elpght

of the ndP nber 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 inches.
8 - 9 JAN 2004 The hydrated solvent is then forced or pulled through
coalesceg{ nmedi a 64 positioned within the filter housing 62. This nedia is
bet ween 2 BERYMPSY Bay be eleptrigalaranenmelia in formsr Besussof pinpflowbehuelier siéidasand 4

i nches. irPfe i a s 1eien 1 :
| nches.  Ijunfhonbdidic BRLAMI I ALallFT £sGR, BSRR [BAg TR0 compolfss. ng

separate nedium 64 positione n the vertical Ccav
62. The cpesenciprldeiet ilovaot 04 to 315 GPIFRS theliyfier of alratsiyolbent Us 8dafePthan

construc 1,8 64 allows. for e . coal esci.ng of the water

i cel | esf‘hésg‘?f‘é&g tfiRaf{be ‘gﬁp‘b‘ﬁ’c‘%gﬁ‘ce?‘Pé’\rgﬁ‘°8V‘§a?ﬁgb“ e foel St Bouhish petiates

i fs f ﬁr cedh¢| flowughtrdliee cawbd beeenl torBewaobage ba@ReRF heMyliedsiagi ng- side
of the coal escent

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 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.



medi a 64. The punp 60 nmay 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 sufficient separation. The flow controller chosen_sgodl (Neémt
aflowof 0.5to 2.5 GPM If the inflow of hydrated solvent is ¥r é( r n
t he coal escent nedia 64 wll allow, the re-positioning of the float |evel
swi.t ch 58 micghnagth . fl.ow.controller can be |lowered to allow for
a larger buffer p?%r %{ﬁgﬁﬁﬁﬁﬂﬁ@yt&ﬁ@gm f.;e %@n[eﬁ’es%‘ép(ﬂ'rp&tl%wi’%i@Orlseavﬁﬁg

. h . 4 2 H w -.
the filtethhoagiohgmber 48 of cartionrstechis\iRichinaadd JinxaBiion aﬁ@ﬁ}g@ﬁg _Fﬁ_é Eg{égﬁ{ a?g d

whi ch allg}ggurtl;&g wa{er gl obules .to settle to a bottomt

sol vent BWs < otk Mo ise D8 FXeoR tuting. pelyvey! chitadde and sinybchlordeshogiidbell es at
the base discofreesiaibarhdlié | ' hthe water gravity via
a tube 70 to thgé bot t om of tdtﬁm%%dﬁogfﬁg%fe]%e&@pgﬁ% Rt \re@%a}% £ matgral] j ne
70 has aRofiftindithefinapgditcss thatarp unateted byShasudveht fhay atddr.usdhe water that is
collected at the bottomof the nmain chanber 48 is evacuated by a water
float level switch 72 which nechanically opens a hinged valve 74. There is

al so an ophe use dfsilisonerpatedaovemdilicivs it iR s Shgun) .
t hat make )ﬁg’t@ actli1 ﬁs the .water rises in é)rderh?%mé:)%arggfeg?@ggg%'%tuﬂ%??‘%ﬂauy
signal eif 5 B AR TENIRE BrldeThe impertangt okcontrolingithy tedipsrinaeget thdkqysat er

that is isblidies hitidle GEATHXe HFdd of AS" ¥.also.be a manual drain at the
bott om of the main chanber 438 f8r cﬁe&gﬁﬁse%tzc F'c mai nt enance. 9 -9 JAN

2004 The gomposi tion gi %@e mairc‘l chanber 48 can be stainless steel, or
pol yet hyl ehe 185 RIGVAIFEE splyent psed as prepieuplyestated inPERS bdwse tamperatre is
di scour ageealisi mamtfxédatd fAneade7 ' ek, M2 sq, the use
of tygon ubi.Srr:aq, gol yvi nyl hi or?gi@&%ﬁﬁ%ﬁ%@ﬁ%@?%%ﬁtﬂ?ﬁ?eﬁs&é’lsms-
di scour aged® I tharoROnIRrgecionall ivtce solventy emtently|Heinparsed & theaidM af is) zer

ol vent may arso b caBgieblsy Snoifd Rfeat R EhD: i e o aovonaber
| at i t udegeFHingingtamaga te textifeatbehmproceted: rBdiihdrenalih e X i(Eé.r?gutjfy[) vallfe dry.
cl eani ng &l den TOGIL ﬂpgﬁl}sian%(:fyegtm 39 Qttrirpgéci hg%uﬁnrlﬁeéﬁeinggiﬁgéd? rgsulttinr:geinl auid
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
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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 = SJMZZOUI,,
degrees Celsius). This is also a conmon range for all other solvents
currently being used in the field of dry cleaning. If the tenperature
should increase, the result is a nuch nore aggressive solvent resulting in
danmage t ocMERHincas. bisheuld be derrddnlyTineaccordpazsweith thetfhidoudR g(diairms abd their)

val ue nDgL,;Qfitsl 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 sol vent 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 fashion 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
which influences the aggressiveness of the solvent w thout causing 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 nent should not be limted by any of the above descri bed
exenplary 10 -9 JAN 2004 enbodi nents, but should be defined only in
accordance with the followng clains and their equivalents.
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11 -9 JAN 2004 What is clainmed is: 1. A system containing siloxane sol vent
and no added volatile organic cleaning solvents for dry cleaning articles
conprising: (a) a cleaning basket for receiving articles the'l‘& JANDQU@#S
or nore tanks for containing a siloxane solvent; (c) a punp coupl-ed between
the tank apd the clJeaning basket for imrersing the articles in the

cleaning b #S lpipediifie si | oxane solvent: (d) a still for distilling the
si | oxane solvent to recover the siloxane solvent; (e) a condenser coupled
to at |east one of the cleaning basket and the still for recovering

condensed vaporslof thé systenaostaihy eitxané fspivants egrhnat aided owdtitel drgaridhie -
condenser . ' fer in.the si.l.oxane solvent received fromthe
condenser;E%W?g@%ﬁ(?g?ﬁ%}éﬁp e gtaglcgﬁé’oﬁjp'?gﬂg'ng basket for circulating air

past heater coil ) andaickuningbesket frnécelyidpakets fhefeiflr yi ng the articles. 2.
The systemrecit inclaiml, erein the sti]l is coupled to the
cl eani ng basket rr eBRT O RTetpEsdpy ouiptung & slesne sel¥eRtt he cl eani ng
basket. 3. The sggtem i paiheSubled Shiiesh the etk e LBEAORUREORT ibei] | !
vapor condenser coupled to the still for recovering condensed vapors of
the si| oxaHe astiecinthe eleaning heskst with thesilogame selyentem recited in claim 1,
wherein the condgpnser | S: EYIR e ) r.coupled.to the. cleaning
basket for recov@i ng %:gtgggéggééﬁ@na%%?gﬁ%’?ﬁgg&eﬁ%§F%g?g?lver Yol i1 ind ?ql‘é‘?ﬂ?t he
cl eani ng basket.(e). The cpdémser caplddad at feasi aiernfhhe wleariag ibasiet hadnpes atlur e
of vapor I@den al e cl ea?'g}n%. basket. i s between 120 and -138 degrees
e él?)_cane solvent;

ir fr t
Fahr enhei t Ofﬁ%cog‘%’an%g)o”gi?ﬁe g&POEY

® 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.
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6. The systemrecited in claim1; wherein the separator receives the

si |l oxane sol vent by way of gravity. 12 -9 JAN 2004 7. The syst.ﬁ?\gﬁﬂt%{mlfn
claimi1, wherein the still is coupled to the tank and a vacuunYgéner at or
is coupled to the still for creating a vacuumtherein which extracts the
si | oxane sol veny therefid 9ftend recli@ iS ¥RIEM, K@Gidieehd filLisaddibled WhEE @hrk t he
circulating air is maintal ned between 12_6 and 180 degrees Fahrenheit (48
and 83 dedjdeasvacuins ganpraty, ispcqupledole e siidlyios) @eatingga Jaeym dhergly mgrich

si | oxane é}g{ Y&, ﬁ?&aﬂ?sﬁggﬁgheré’ﬁ%rﬁ“ | e organi ¢ cl eaning sol vents

conpri sing e 'S eps of: loading the articles into a cl eani ng basket;

I mrersing the articles in a siloxane solvent; agitating the articles in

t he sil oxane so vent;,][,éem)?/i n a)tt leals.t z’ l(1)rt.i of tI}e si.l oxane, sol yvent
by centrifugi ng®the di st "iﬂhg“f RGeSt n‘g %Sllnag%?u?uéar]‘llégc%lf/ésrmf'ilf?éalg?- oxane
sol vent; pdtReayEI( Ayl BUdlghee Faheflwii (48 tnd B® dedrbew@oldusiol vent;  separating

any water in the siloxane solvent; drying the articles by circulating
heated air about the articles; renoving the articles fromthe cl eaning

basket: and reusing tRe,sby 8Pty dinidd&iBRE BeHs sA6kARSolveneha b Adauber ei n

the distilled siloxane solvent i's recovered through condensation. 11. The
met hod r evolatild organdd cleanisg solvente¢ompriséngdbesfepsedl vapors of the sil oxane

solvent are recgyered fromdhe .stj anin hod recited in claim?9,
wherein the con@\e/nsedl"@%‘ﬂgtﬂ%e %?a%'#éllm %lél%oxaggasso’vent are recovered from
the cl eani ng ba@yet. immersing the articles in a siloxane solvent; .
(c) agitating the articles in the siloxane solivent;
(d) removing at least a portion of the siloxane solvent by centrifuging the

articles;
(e) distilling the siloxane solvent to recover the siloxane solvent;
€3] 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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13. The method recited in claim 12, wherein a tenperature of condensed
vapor |aden air fromthe cl eaning basket is between 120 and 13&%%?2004

Fahrenheit (48 and 59 degrees Celsius). 13 -9 JAN 2004 14. The
recited in clai , ang, further conprising the step of using a vacuum
generator to ex{nr@ct ,tﬂge gisfl arﬁ@t%gwiaﬁm%ﬁ Aedrfuthst pomprisiag theosteli sf iding he
si | oxane sebmeam geddratod AL RENAA si16€ideqdive i E i e

g A ! 8 5 B fih Oargatﬁl dll%gli ?1%11&1:16 siloxane

circulati ng heat&d air i mai nt ai ned between 1 egrees

Fahr enhei t c(W@“and 83 degrees Celsius). 16. The nethod recited in claim?9,
- and further conprising the step of filtering the siloxane solvent prior
to imersing the articles. 17. The nethod recited in claim9, and further

conprising the sigp of Thé indtierd regitedén slaimxHehaoinvRBtciRblaBhgtiRafedCAYEEY Of
in claim9, and further -

t he sil ox .solvent. 18 .. Th thod recited,

conpri si ngl%gﬁl}]%?(ggetgfen i "fﬂ%all i‘{gr'éreﬁsf‘: H(4% and$3 demseasiCalsizme sol vent
used during agitation between 90 and 130 degrees Fahrenheit (32 and 55
degrees Celsius), 19. The nethod recited in claim9, wherein a coal escing
medi a conprised 1&f opkhe ewathad mciteddm daimpPepad duirtheroporuprésing dheratepebfde

resin i's UlidridAtle R0 BRP BN e HhSr tinGL SRRl ALOCESS. 14

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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