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| MPACT DI ESEL PARTI CULATE FI LTER BACKGROUND OF THE

| NVENTI ON CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
WO ps1avi si onal application clainms priority bESEUS20pT068132

prior U S. Provisional Patent Application Serial No.

60/ 746341 filed May 3, 2006 in the name of Sergio

Var kal a Sangi ovani , entitled "System and Met hod for

Reduction of Em ssions,' ' the disclosure of which is

| nvent ?Lﬁﬁwggf@%?%ﬁ@rk&%ﬂgﬁiﬁ& erm

capabl e of eff|C|entI and effectively filtering

pol lutants fro YNBAYEHE ANVENUYPMNt here are a
ngkoRi. Ofr@EEsoRAIA B ’rdicolriang useful for

filtering exhaust gases from di esel engines, each of
t Abis aoptpipvisesal apphigaapelbing soriprkegiddipag PEAr é6f Biovisippal Patent
Am)hgﬁtoﬂggneflcﬁo b&; %‘4?911331(1‘{4!1\}"5 ahg 1&@1@51%15@ E??&hl\{)e\!’axfkalaogan iovani,
reasons describ er €i n. I esel €ngil ne,
entitlgds “Shrstonn andit ethbé foy [Redulgios eindndissionsiiphesdiedbshy vhevhich is

Hmoqﬁn§%ﬂmm?%%%m%ggﬁgssion rati os as high as 25: 1, nuch

used for spark-ignited conbustion engines.
hEakhﬁM&hanuﬁ t he conpression stroke di esel fuel is

injected into the,conmbustion chanb
i hfBEL0t "6t B’r?{hfg PR SHHE" Fabar'e OS ﬁﬁ%@“ﬁf g‘b"rr?%%ﬁt’eé% fiitering

pollutsmitd lﬂrofnhékhaths[ shdaat Adtheudhothengie assintilr bAgekae nviigdicedhich are

t nper,at ure of_ about 700-900 QC. .The resultin
useful, D SR L SB THACE GUESel PR CaRIOBAISSEnds GFFS i SLAREDIe of

provididd Amﬁtﬁmwsthod AF HQRSBE pPNESHER: affedtiRy &S thhRafins HORribed
downward. A connecting rod transmts this notion to a

hereingr ankshaft to convert |inear motion to rotary notion

f B 2 URE]1 RAIROWRT is idfavéh M@ th%tdhﬂfersaé?ﬁl ik %%bl@&%d bl Qﬁ@ﬁl@tons at
air to the engl ne i s usual y contr ol y mechani cal

comprggglopaatigsgs high ag gd:f.riaesh highgrtharped |I¢f@peasenteé gopebustion engines.
Near ﬁiH tegél‘ toil?1 tﬂ@&ﬁnﬂf&gﬁﬁ '}trglkee Afkse c}efﬁ&' 9595t Fided He p&)ﬁﬂuyﬂo&l Nen@mber

arger, I n SOFTE erivatives, a superc ar ger
throughoan nogcesier |at¢tm:tce) aiThe \otl uigeites Usem shniast with dhe gio| tht duc to

oS58 LS P DR IES BSGTIRCTR S5 O oo

causest inereaaed haatchnﬂyqapmiotlyn Itkacbéinﬂﬂ lowke inceaasks gfrésiwe @nd ynoves the

plston nwar nt S n,laec dn% IO {rans ts Sel t%'rT'Jl tg Sal on %af? fo convert linear
B -pro Pon orhr § €ah

motiod tdnefary‘)xlﬁot(ilfn fonjick i IpOWenlm Tahiaﬁletj( beampihigitioas. Ieike aix anpk englne is

advan ‘the start. of ti,0 ecting before t :
st fed W et s iSRRI T8 GBS it mos
moderh @ie6d lehgif@rardREPEd itR A urbKRQER LA 18 ,soﬁlél derVa@¥8/ a supercharger

efficiency, but als uIt |n hi em ssi ons of
to inergasp fake i i géts © %hat %1 o thb R gpppressed,

and thhENRRHYURE &rboehmg&%&ééa@rmea&gﬁn@ﬁ th@lﬁt @OGpiBiIRT lkado power
i njection causes I nconplete conbustion and enits

and ef{jgieficly iBPBYERISs roke made of particul ate matter and
WA R AR diesel emissions are bi-products of diesel combustion. This can be a function

of inj ection within the engine. For example, advancing the start of injection (injecting before the
piston reaches top of dead center) results in higher in-cylinder pressure and temperature, and
higher efficiency, but also results in higher emissions of oxides of nitrogen oxides through higher
combustion temperatures. At the other extreme, delayed start of injection causes incomplete
combustion and emits visible black smoke made of particulate matter and unburned

hydrocarbon. While many diesel emissions are problematic, the most highly regulated diesel

emissions are:




10

15

25

30

hydr ocar bon. While many di esel em ssions are
probl ematic, the nost highly regul ated di esel
w@iozssaes are: 1. Diesel Particulate Material ECPNS200T068132

"DPM') (also referred to as "Diesel Particulate
Matter", "Particulate Material", or "Particul ate
Matter"): Particulate matter is an aerosol conprised
of conpl ex physical and chenical structures.

1. Pﬁéskﬁﬂrﬁéﬁat@%été?{al ?%&’f 'opub§§4 algdqﬁf H&0 qu‘ﬁﬁe el Particulate
effect, 1t causes ave environfmental damage, and it
s &atterfsT Igartafutaeaﬁtflsteh@li’sm “Retituléte Magiet): cPAra¢watermiatians amsacrosol
P E:J)Ig@‘lise{i ét&go\?\lﬂ? ! %})}5{%&% laLc? L e%ﬂcs t1 E’(Lﬂ%ﬁﬁess @%IE%IQ% nqr?I:el élontnbutes to
S ger greenbbusardi@ry, snmgses Zravi ¢nvogenen@t idd@sge( I‘d@k)lt sanously affects

N tro d ar e hi ghl ac ive 0z and
BN PARuRG b e REb o R PERB e bR bR Bk Ematy
p asrsbmxudl ale died] befaustNIttis ggenpndrd euirar « uthae sebg t h e
st pol) utiye diesel emssion drocarbons (HQ): .
e“ﬁrlo&‘mrr? O *Jﬁyérbtawﬁb%s%@v&f’v P28 BEHIOTpfRe account
t tte al 108k fcbbeitht 6OMHIURLIRE. Heslibepardiithi€RAGiREnkYER oxides are
oils. In the atnosphere, ﬁydroca ons undergo

pPRs S dhrempst &P ‘F’é’%éle?eéﬁ@lswlﬂ% ni trogen oxi des | eading
3. 0t Hyﬁr@f:eﬁ'?dﬂs goC?leﬁrﬂ?gdL@H&h ar @maﬂbgr\{s‘eﬂs 020 B Gesuler MR inefficient

Mohoxi d hi's is a ? y toxic greenhouse gas
tP\(Hliqu%OIp@f M@@@ qging dﬁ%ﬁqgl sl the agnesphare.j Bidrqsarbpes undergo

#&M@dheﬂﬁﬁl@e%onﬁ&ﬁﬂﬂhﬁ)ﬁe@I)m@:%rlez{d?r%%%I%gatlgh oP Exﬂgé‘ﬁdsground

di esel conbustion 1 nclude polynucl ear aromatic
higdel@earcbons, al dehydes, sul fur dioxide, nitrous

et 0 e. f
df%erggﬁl l@m pr(ggbc)el‘s]?% e’ s%ﬁl& tghﬁgttr eegﬂﬁgg;%g tﬂjﬁt W poisonous to
humaifsmmd isgravemibu@nth gﬁdrahwhlmm heal t h. The envi ronnent al
)?asn%g?uenf noH—re%gatetl rdt b (i% m%t delrgse? acom%'uaisolnolql%lddg C}%olllyql%clear
aromaac hglirbdacimis, ardeh)fdewahla[r\m;sde ﬁi&ﬁl@rcaﬁleaindomtalsmg,

reduyced. at her.i.c vi.sibi Ccr.o dat.i on,. .

e AT gt o et Bl poRhaR FEaARE it Svicaypent ana

harm Rubdmebigal Tik eﬁﬁﬁ&ﬁﬁkhhﬁﬂ eeScQienda bl paUbAite n¥BieY éndiksions include
sions include cardi ov cul ar. di sease resgtl ratory

air PO@m‘t‘é’&a@%‘er ROAHE@Y acif i Geidticatyyy ‘gﬁ’ﬁ’lteéw?%s‘?fdﬁ@% 10ny %%‘I?e@duced
atmosﬂiéhfmrﬁﬂﬁ])’tyf HOE Hég@iﬂauéﬁp )] ﬂ&nﬁhﬁg, asd bRtk CorSMPP O MRlition, the
and occurrences, incr eased norbidity, and premature
humary Ggplth . c CORBFABRIFRT ¢ of RatCEpe rmaerigl SEaTeTst meHd p@,um vascular - disease,
resplrdf?&?'d'xs%és% e&nééruﬁ%r%s %ﬁ&%ﬁ%@%hs%s %&Hcgd‘pﬁﬁ{ohﬁﬁr &irdcBBn, worsening
ween anbi ent particul ate materi al i ncreases in
of astharpiie swapthma Prd e Eeehe BICKAEH Msbidigs 9114 ﬁ?@ﬁb}ﬂrmﬁb; Mgreover, a

!\)

| numbegq)'?‘ iSO Sha 11 FEOIBEAE KrddRQ r@e%'oﬁéutd%u? ?%ﬁtcrofrgltaﬁ‘& B b dfbient

ays, respiratory synptons for a , | ower ' '
particilgs phatertab rapd tingreased 1l pdeseshdabh aubviolnds ench as tréspaatpy hospital

a r Qi S
w208 BL A RS S0 TROL AEbiocfLUBRUAD g s
lower ms;eramryrﬁnaj u'l&zesstehﬁxr ehibiren, eglgeaticiaghdky, cﬂamwamees}s;ramé slortahty
ch technol | es f 1 Cat al yzed

ol et E R P BB bionk; apbBiERCugre or
essentiay twwdake@bﬁesfmtb t\x&mcﬁ ali such technologles fall:

1. Catalyzed Diesel Particulate Filters (“CDPFs™): catalyzed diesel particulate filters

are referred to by many different names. Some of the most commonly used—and misused—are: -

“catalytic converters,” “catalytic Reactors,” “catalytic purifiers,” “exhaust purifiers,” “trap
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are referred to by many different nanes. Sone of the
nost commonly used-and m sused-are: "catalytic

w@neviestiex s, " "catal ytic Reactors," "catal yti cPCT/US2007/068132
purifiers,” "exhaust purifiers,” "trapfilters.”
"di esel traps," "exhaust scrubbers."” "catal yst
filters," "catal yzed wall-flow filters," "wall-flow

filters,"” and "catalytic mufflers.” 2. Diesel _
ﬁlter Q(l‘ ?stel s Cat@lt%é Jtsscrglb%s % ata géteﬁfr‘é S, ’G’X‘l Qﬁgée(anwadll—ﬂow filters,”
sts* are al so conmonl erred’to as”"oxi dation
“wallffhwailgcsi,’éqﬂd ‘%éthlw nhiflersgh cat al ysts," and
| ow ugh. devi ) al '
odr 11 cDaT e oo St 2ol P AR sHoE L ey wo i
commemyl @yerteli o sanxbiagec cardyhgd “ﬂoWahxbugv eathlipgs,? adcm Cflb@nhrough
devi of,, parti cuI ate materials; they utilize heat to
VIC®oxi di ze" or burn the particuiate naterial. |n nost

cas&&:atauﬁed aradl pﬁﬁmﬁmtehﬁteem@dnﬁes‘al exdnales tealysth @MApio§ the same
sed to achieve oxidatj The reoccurring . process, of

‘4 ot o

basic ba?f WALT BRieve e egchey 811?‘?%‘? watepiysr ey SRdtcAepoR oxidize” o

burn tREpAEGRatd RBteREIO0 1L HSstQhise@Xh&lRMat HEN MR cn@HeY kRAMCGESem is used to
particul ate materjal em ssions, it alsq regenerates

achievefridation| $hq EoBYINg@rasessi Gf oridatiosis altp AlteR fpleried 1o iggqneration”
becausf;eo rEhet {5‘!%0&5 QECSSdafibn 9 %%r Ve Pathidadd %latérﬁl %ﬁﬁééfons it also

eratures, normal’ly between 250 and 350 C,
regen?’f%rg% thbéatdﬁi‘aﬂilqﬁf@é sdWention e4naeitbl y sust ai ned duri ng

ORCA R 'fgpth]e )?P%Q&VM ORELAENGiAARTS bRps high! %@é@%@t@s, sormally

I ent | gh eratures can pr ove
betweemaI0F anh aH]°d:, n@st bd zytamd dsbm@yb@(m@tﬁir@d émi,hgmé)sqion In many
operat?rﬁ cagé’mg egljé %{HZ% Sr;[.l‘%%(:lel’lt%lgﬁlr %.h[el%&ir 1 glcynu%r&ﬁveo%kfgc%ﬂl amable

um as
Catalytie degsa r(ngPE’s andh Dé)fés) ehpgiytpr@:ﬁcfué metahesupln amlamilum,ballaﬁmm and
xdatlon artlcu er|al i S initi . ,
shod PPl BueecBRubSH FhPy EbRaurrt © AP Geih o, e
point &Xxpidets bMﬂaﬂoﬁEifa}heSpdrﬁmﬂHBﬁmamﬁall i egedh thari e t18dg bﬁé I&&E@highly

surfaces of their cat tic devices. The cataly
conduiii; BECVaIY CAURSRG BHU0dS Cat SORErERTy Mo Rt ey e ther

cataly@ deRREs. active or passi ve. Catal ytic technol og| es whi ch
rely on heat from an engi ne's exhaust systemin order:
t@eatqﬁq il H AT O DA @t SR Peflerrlyg tsocithsr active or

passive.PESEIVUE tech it HIRY tBifoat AR cBYiBE S BBhalB Yystem in order to
incorporate fuel burners, electrjc heating el enents,

achiova R3idptRs arp s i ERfeT R dRAPRSHY W iAlyiic\ degibesai Piberceystbras may
mcorpBl%{Epﬁ{eP%HFn%% Aectf! KX AR aRf B Bornd CRMROLOGRE aid in

whi ch enpl oy’ these types of | 1 conponents are often
attainipgthe pompgratusessad whissitoxigdationcesewsy T ednglegics which pmplgy these types of
& t onfusion, it should
compo@éﬁtﬁ%@ggerp efe%]egggn&{eg %étﬂg’ &?éﬁaudregif Es:SCdefl ne catal yzed
dice spdrpgay tafc oliminatinfg] h)t}@nts:ﬂ wivingisioanliy sbowld abmn nptﬁécth@Ussome

manufn?urearls (l ﬁngtcgtl stécf’ dgg'el ?t}cujé% ﬁﬂ % W eéhat Ven apno U%Clous metal

devi ces’re SoIk upon & n
cataly%sj“amg’f' deiss exdsraﬂhsﬁghtth:esadbnmm eclp mlelgmlnmthe Tt sontained in an

engineZy §F bt o B i SRR A B B SRPE e o
also pmamiea'a scselpat@tialey@ter whidh. coatathe hb @etalyl, G.8 4 device validh ik in all
other ways similar to a catalyzed diesel particulate filter, however; the device relies solely upon
the heating of its component base metal to achieve temperatures sufficient to initiate oxidation.
Because exhaust temperatures are commonly required to exceed 500° C for these non-catalyzed

devices to affect oxidation, their widespread use is significantly restricted.
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other ways simlar to a catalyzed diesel particulate

filter, however; the device relies solely upon ; the
whewrisigonf its conmponent base nmetal to achi evBCT/US2007/068132

tenperatures sufficient to initiate oxidation. j

Because exhaust tenperatures are conmonly required to

exceed 500 C for these non-catal yzed devices to

af fect oxidation, their w despread use is

SiTgRi Eh&%n&kﬁéreh@esw‘t‘!fv%%talfzg@ ﬁleperl 'pﬂﬁiﬁlylatg'ffhfe%rzﬁﬁ%sel oxidation
bet ween cat al yzed di esel {)art iculate filters and

catalygf tesljologigsda thab satalared) diesel pastiowale Hljprelschinglogigs physically trap and
1. £S t
store ERUBINE Bk 2P bl Aldhbd bhhic, S5 80 391Bon caphide wall
flow yyongkth gorcarahiy Zgdr eecaning, cabidge diictse er:e sdnel patenlate material
or
becong%rt%hgc carci KL% %VXH ‘!:eurlggg%ﬁt?ggl %‘ngs’%part [ CU a e
mébavdrsly, bcacs@nmldhn:ap paialysti techr®lagids dd(Z eﬂt anapl particulate material

F“n"ﬁQQ %Et IRC %l aﬂﬂ mtﬂ grﬂl‘lﬂ aTria m SSQ anﬁohar [l 1“ Q W™ Tag n'F hPQP {'] 171 f‘P
CIISSEA Ry SF e YU RE e‘r““ostfdaﬁ A (A o r“e c’iﬁ”‘ﬁ‘é’ TR b

Whenn@thatist @fisep atatrer@aﬂhatcetaly&t edrb&l mend:Sdd, @mOusFl@Idh;ear,bons and lquid

afticulLate materia s-thro he i nt.ernal .
yaroBgtpe s St SR by RRR S By e gaisions
t TAMEhELa hiltBba A Bths Hiffefeatdd MatwHeR 0xthigaud c@@@lelﬂilﬂt&ulate filters and

drocarbons and |iquid hydrocarbon particles a
dleselo%il%r%aatalmé?félegﬂosl%%ﬁc‘wﬂé Fytarmpar HRTFR CETpEicpgle filers

can a€iit R Sla@tBlate! R8feRalafi1BafonMAR F 06099 theh s?écflﬁ@ BREdRA operating
bet ween catal yzed di esel particulate filters and

condifyns s Morepwprd satplaredcinsel npeticuletedHise rediice sachsulwedipgorph particulate
materBK ﬁ@lsghd %&‘@I}ﬂézﬁ&hgﬁse§§llld Ql%’é]'_;ub quICé(SIP aﬁd Ldlﬁ[espég?{hlates i is

achieve particulate material filtration rates
necesygry/iemotegewictdrcthe arpiicativnlaad cibysrareismy caloldidtdiespisparticulate ﬁlters

techn&@gasgylg%lﬁcmg%wsasﬂg(ﬁag@s!fomc& Ll ELR {11 ters reduce

gory o Iculate materral (i.e. solid
i nor gaﬁiatdyzfeﬂaélb?;eb erticglefei filtas ganiveryf expetsien éﬁhd California Air
sulf art|cul tes% ary 1o note. . ciowi
ReSOUﬁCg\SABVOéIIrﬂ B tOHléleSa COSL-ran Il%flﬁn%artll Ile%)l% %%?I V(}éOﬁrgS g 10 the ollowing
engmfscaﬁ)aﬁltﬁ%&d di esel particulate filters technol ogy is.

significantly co I.ne e foll ow ng
1f i t aY Oﬁﬁﬂ’égeﬁlo“@é@%@gg_g{sgig (51part| culate filters are
VEery expassepever: Igs6Gad i-Ussnpao Air Resources Board

provid cost-range information for DPF's
cnrres‘%ﬁﬁﬂﬁmﬁ'@ "t rg‘c}‘rté\ofp%qgl‘o%gng engi ne capacitates: o

190 hqrmm@y@ﬁoweumﬁ@@osr US$7, 000 o 275 hor sepovver
US$6, 900 - 000. o 400 horsepower: US$10,0

aver ad@tadYZfd é@@elwﬂgéb@v@rers m@pa@mﬂaffe@atoawg@@te material

emissidhE@lctiPA WhenWkRE Fuels thit @k &e@ I fpareRakl e of affecting
particul ate material em ssi ons reductions when using

fuel s Qaﬁﬁéxzeéxé@% neeuiim f8lers werforn@aca| iy zadyerilys éffected by

msufﬁgi%ﬁttd g}% ébﬂah%s? performance is adversely affected
nt operating tenperatures. In

I'ess th ém@mquwmnabmnditbnh regtalyeet diese? wertidilats dilters are prone to
cloggiggaglci ?alﬂuf’et %Vlfleinl £8L3 o%gtﬁs, RhLO Bgteﬁt%l for engine damage or destruction is
significant.

. Because catalyzed diesel particulate filters can create significant engine back
pressure, expensive engine recalibrations are often required upon their installation.

. catalyzed diesel particulate filters often need to be equipped with expensive

electronic back pressure monitoring devices, such as data loggers.
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cl ogging and failure. When failure occurs, the
potential for engi ne damage or destruction is
W@ @nitsileant . Because catal yzed di esel parti CROEUS$2007/068132

filters can create significant engi ne back pressure,

expensi ve engi ne recahbrations are often required upon

their installation. catalyzed diesel particulate

filters often need to be equi pped with expensive

el.ect r BRiaGseb Pkive SSIUEE BRI LRRIAGd ﬁ}ﬂsrg e;%gen%féﬁ@n 3% entirely

dat a | oggers. Because passive catal yzed di eséel
dependgitt e opcatiag ftpthpesatsrey paperve rcatalyeed dissedmaiticelate fligredeant work
under®bwPREEF A hidodemper at ure, passive catal yzed di esel

particul ate Pi%ters do not work under "Iow | oad"

condi t TAnge” Cotgonends' imorvpliyeat sdiesel cparadwate dfitiére sehnologies
sag:mffg: t{g: lﬁcl:’lrleaa % gatgllgit dgegérifl Cﬂﬁll {) q'lllersslut%l gilceL %Ilnn ?cg}nl ngng:]gase
conpl e&atalyzedﬁmsalpyﬁedadlfﬂtsal dopat workureditoa oﬁdelr tefirses.do

nOt V\D([' Kn]lli\vefalrll di ap] 91|q1g1n11 o pngll prrl'cesﬁan %‘rt‘-r\a'l 1:yZn::eodn gnl es{eL rd e 7o
parti cutat & FFrerg EdRCpECOME R WEIRCE S Radartsiies #oo

sulfuris] Sciug) LHnﬁ lphd)s@horﬁﬂlsﬁ ipeifii-ula@d phosphorus ash
part| talyzed gtl esel artlcula filters can

Rduce Héheﬁ PR AR Ao el YSPLaging e gpance.

parti @Htﬁ?@dfdie%él%ﬁﬁlc&lﬁt%@meﬁ loPEME@dhddGhel @ERADRAHenalties.
enalties. According to the United States Departnent

Y
ofscexdingyo (thaddrrd Fietet Leprtment nefs Easrgni(HSPY%Y: Bret selfy has
31g:u1ﬁ@£ht ReRls ohlﬂo@trﬁﬁeptt&h ﬂ&ﬁ!&lawha&ﬁalr%h%@ arf?ima§ $lePQSifur Tevels
nd, as fu I'evel s i ncrease, catalyzed diesel
meeaE?a P%tﬁlﬁ%ﬁdailféelmamce}atwfé@u eqdiu@wn@ﬁ“ﬁql@ic@ﬁ Epsenseicie ppaBe wherg they
actual% b%erﬁ'és MBELE of Wauﬁ@é %Aiﬁggléﬁs %%9 Sef%% Csﬁlfﬁ’lf colrjl?entratlons >

ticulate em’ssi ons when using
150 PEMncent rations > 150 PPM Tests conduct ed by t he USDOE
r ri .t t [ rt] fii rs. t
ERRL Lotk 57t XEEOE R, PP L Eb R e Bt
achieve¢riV§%i redis tiodvert pamcn]gtefmmbrml maushloﬁs phen suidg farls with 3 ppm sulfur
rflltr ion, efficienc '
conce fIGRORUE AR 135 ob iR s di (b 158 SRR ets with 30
ppm sslibf ¢omc@mnt@n! rRatthen shesdwnhd édvicet heser«lased 16 @ditze@Bte material

were r ed articul ate rati on rates
filtratigf a5, %efg‘“/g é%%%% op I50g f’l’ﬂ%l‘"’gﬁv&%b wpfsﬁﬂ%ﬁ SomeEptRgpnS, and they
experi€RBL &1 raticORE, maBith! tthYioaX RRFdaSRCEA 209t B 1589 Whalhhsaigefuels
SrTthAerl al eni ssions increases of 122% to 155% when
V{ll.‘u

¥ ROPCPRIEANEDS s £3Y RO f ur concentrations > 350 ppm '
MG ROV et RiubkUicRkccRERRUSE €oulRhf AIESCANNAIE (MRRGyi

has stated that catal ytic technol ogi es can not work
technofyeiss gfin gotivork prapesly; i5thag)if spfur i the &ichpand igseme prses mfur in the

fuel wfﬂ%ﬁﬁrth%%tfﬂ'f}ﬁc ﬁfﬂaﬁ@:ﬁeqﬁﬂfﬁlent\.’ﬂnldlevénetﬁg@émél@ﬁoﬁéi‘g}ﬁé ytic
filtration équi pnent and even the vehicle 1noperable.

HYy ewrRsapqns divsel gridatégn @iﬁlﬁatqcmvlwsarty generadly theso exrpheise than
catalyZ3l %199(9 ftﬁh %él IRP Rechths Xlﬁlﬁegﬁﬁe ﬁ%gﬁloxi?dggond ?d%%lts are “flow

par rei C late ter technhol ogl es, ecause
through;’i; imhtend oh“walt Bowsdayisay, éhe'yfd()(myt have the same propensny to create engine

back pressure, clog and/or cause potential engine damage like their catalyzed diesel particulate
filter counterparts. Diesel oxidation catalysts can achieve particulate material filtration rates
between 19% and 50%. However, the application of diesel oxidation catalyst technology is

constrained by the following:
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t hrough", instead of "wall flow' devises, they do not
have the sanme propensity to create engi ne back
Wpem3ssme, cl og and/ or cause potential engi ne RICKEEI07/068132
like their catalyzed diesel particulate filter
counterparts. Diesel oxidation catalysts can achieve
particulate material filtration rates between 19% and
50% However, the application of diesel oxidation
cat al yﬂes&le&ﬁ@é%lloﬁ 9:¥ta1)§ts GRNEor SpBRHeDYr (AR-HRah APpRGtion. The
Di esel oxidation catalysts are too expensive for
Califginigedis Bewatbea Bpird omvidsh costrecr@xl ipfoonation Iy diesReeddntior satalysts
r information for diesel
Corre% &ﬂ%fbggé’ié)gtgngn% ém ?@%EBSM. ng to the follow ng
engi neﬂfalpa&f;pomre@S:Bbl@?S hor sepower: US$2, 100 o
1, 400 ower 00 + o The Everett School
DSt r i E’t%éﬁgwoﬁer H?%%O(’)Osot%aﬁe reported an average
per - unThe Exsdtt SxfhoblS&Et;iBﬂiﬁ VeshinROe sfa@r regaeth ab ugrage pet-snit-cost
ofuqugsg(qmrgrg(sgmp C)g %gtj nnwcat al yst reduction of total
Yarty galrate hateritalt s & gni fi.cantly reduced when
usi ng Disedl Soxwdatibn Biatghstsielidcubn oo edtsl. partduRSehaRKhid@tsi@ficantly

Sts not fjlter solid organic fraction
reducgchE f‘&%f h‘gb gﬁ" gsrtl culate and dry
parti coleadl @xidadtén cahllsts A0MRY KRG dohe oRRILRS frickioR kothénds called
articulate material. D esel oxidation catalysts do

“drY”g SertiGRlrl a08) fryoperbyudRles bRl sompEeebe| MYRTGath &l particulate
materfm@t al yst effectiveness is extrenely dependent upon
operating tenperatures. \Wen operating at_ higher
t enper el exidatyinegialysiodp aett vk wel papldst grs-di ze
syl fur
sul f ur?%ggég)?ghu%gaﬁ? ﬁﬁégﬁg‘% gg‘%& q§§| es eﬁq’fﬁ% gha‘%llrt 0885 operating
tempegaiirad- yst s create a net increase total particul ate

Cor P ed]
ggr er 'ng’}hgfg%&%pggg Smlt ,E&F&Q% gc%@srepgﬂg%t o8 %atgfgsé WU o Sutfur
oxided, mad iri dring sdbrebine igencdters Uh Buiﬁnslabyd Wheﬂ\ﬂshoamgiso fles:] oxidation
E P '
caralyigh LEARHOhet TR sl SRR R S il by SeF e prodyptn of
sulfatSpHrfiala@esparatds mhalt affessdlsiid brgadic fration rddhiAnad) ) .
T er oretV %tgg‘{sulfur ntent fuel s_can increas
C

Q- MRt ashipeton’s; %}JSJ‘?Fa ROREY 6}?0 a%nstaéerd that diesel

ox1dat$d;h| tatilygs agh xidhy eftfgamoitié set fospl udhe Qr@amit€ (sulfuric acid
- an action (sonetimes called "wet" particulate material)
(H2SQRHuchToRs: Metreliitrtie Bearasinpspart Rt Glaierapggns via the
produli@g Jreundicsdcat, viidnCahloyrs&l SRiblel Failc FRGHe &RB2tinbs called “wet”
particul ate material W th hi gh sul fur fuel due al nost
Pamc‘é%éﬂﬁ?ﬂ@'éﬁ@?@“ﬁhe increase in the S04 fraction of the
t'@ﬁeadjm%rgtétgévlb% LTt 8 Erikkey lﬁts f&tlﬂd%te!ﬁ%%ll? X8R hnt increases in

t enperature C at catal'yst inlet), i’l esel
partics( daatirigh “@tht gy wlfog el | due attmest teielusi ey é(r éheolncr@#se Sathe SO4

fractioch SFABtotdl %gﬁﬁmtel MGERRS IPRgIhlS high exhaust temperature (405°C at catalyst

inlet), the diesel oxidation catalyst accelerates the conversion of SO2-to SO3, thereby increasing -

the SO4 fraction of the particulate material. As expected, the effect is seen only with the higher
sulfur (150 ppm and 350 ppm suifur content) fuels. With the 350 ppm sulfur content fuel, post
catalyst particulate material emissions were approximately 200% higher than those measured
without an active catalyst.

Despite the promoted efficiency of the methods and systems of the prior art, many are

impracticable from the commercial point of view for the reasons set forth above. Moreover, the
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the SO4 fraction of the particulate material. As
expected, the effect is seen only with the higher
wa2(0f/a31102150 ppm and 350 ppm sul fur content) fREN/ES2007/068132
Wth the 350 ppm sul fur content fuel, post catalyst
particul ate material em ssions were approximately 200%
hi gher than those neasured w thout an active catalyst.
Despite the pronoted efficiency of the nmethods and

use o%f&ﬁ% Rl {AEeREdil oiagdlphumov@rlgo R aC bk GabhBI %a[cﬁ"mhm the

the commercial point of view for the reasons set fort
empleyimeniof gutheio vegenerpiigaflterof InfRradil sgidtin theomajonived the eoupipgs, the
: f I p
dlesel?]ﬁ esgféi n\g{ﬂgg%ﬂﬁﬁgrg Wr %%?hlﬁy@?l(g&f?feegﬁegh rIthg P%fﬁlg#lc lri@gghé}gtldlnnﬁlters yisl
dieselBha zpitainsugdorerthant 360 Ipﬂl]ﬂ@f putlyhugfturnitiee ftluminto asepree higpollution.

di esel is sol d Wjﬁp . Therefore
usi ng the catal yt| C regenera ion ers in diesel

t Mad symnt aldl’tﬁetlmr @&@strived h&@ﬂ plaw ok wutlphlution fod Itlm itnipeoved use
of fu EERPTRE e“§573“t’ ém*&ﬁdﬁ‘werﬁﬁ“d SRRy ﬁé’r’“éffﬁa“-” the ga
that afeEJ:rﬂﬂt@d Uoghnaulst s@tLbl Whid@rsutihes hipnesiRd cUBRs @hd industrial

f uel an .the treatnent. of gases emtted from di esel
CQUIPRFRY; FEStige REPISBLPHoRLER 1410 e (e polyion and, as o

result leﬁlfn@de {hB COMBbNE Bhﬂﬁsﬁlclﬁﬂlﬁg ﬁleQﬁlal\/@ Rh& h@%tl@flb‘f Ifhe%ra and fauna
aut onobi | e vehi cles and i ndustri al equi pnent .

on the plaset Fereh of! be anipi@sehpolivang geses rin; e {EN9SRpRTR élas significantly

conmﬁtﬁé/d (P BoRM iR tioR AU L 'eﬁﬂro%ﬁfént AFh&e i§ %Hlot\/ervﬂlgltdlﬁ@ &M for a
the conditions of life, including the quality and

solutiopu#Apabley obf curbiag f her slanpiee fefiepta epvsechdypvardyidEaprvironmental
degrad% em ssion of pollutant gases in the atnosphere has

Sl gn| ficantly contributed to contam nation of the

eﬁhﬁ prosame frtventineprevides avamare ohisedlodin gndlepemthif etvaatages. For

exampsl lé&%l?% th%\i\%@%%t inf éltlé%&ﬁﬂﬁ%ﬁ)&h&%laﬁl gtélg:gg%g? Ifr%cﬁlgés_srtﬁfé amount of

carborpm@ﬂﬂe |hyd®narbom; qmdo«rﬂhetegases pﬂ)riu@gyb}otheeam}:hmgiom aftlel, this
F
inventR 0 TG A RS iRk P R Giop AL R RS TR Phngeine

effectd ok ¥nvidénneeiad phentaoxi kitewn By de og:aas]bﬁm eﬂ.’ﬁd” aidi@tproves the air

“}? e.tmjproduced by the conbustion of fuel, this
quality RIERPCEN  Ras direct effect in the |rrprovemsnt of the

ERVérTeO&HBAtmen],hs pisbit Th7@Gol REmPANTRGnNGu&T Jasia Svidh may be
the envir onnlsnt al phenonenon known as the "greenhouse
divideg iptg dt lowghBOTfR AR 88 UPHE PAFIONHAIHPYE PR PRt Epvably.

attachdtle RNBe BMRAAISPRIM of & BRsPEBSRN daRUQNbH BEdBE AMobBIR SvIRRN the
outer casing which may be divided into a | ower portion

carcasg crttaghod Hpi@e [yer PPFAN of te opEeAsIngGf theding fvhaysitheexhaust enters
the oufoE ERMBRhY 1R IhRER A zf—‘bév@le& lasenﬁzghﬁ a&ﬁag%bfaﬁ 48O ;ﬁoﬂfng%h and

engi ne; a carcass for holding a wher ei n
a bobhimpesiseneil §n a5 istth @ertt enct dremorg \ﬁéxmq@ drlml@ncsémdqrh eané @t gide for

arrangglgia%ﬁ ge% tﬂﬁ oo iopl'noil@ﬁkﬁ‘gust ﬁi&g@%@ﬁfgg&s SHh & fe B!?t@r &%&r The

_ e carcass has a opening in
fibrongblagieh aylindemendynbé tveapped i aavirepaesh. ahpdaraaltmblbm embodlment a

secon ? gﬂo[}é ?ﬁﬁlgei e%sm I EQ' QILe Rfﬂ{lt h ?arllgerod’lalﬁr&gr off {hgr glliles positioned

ers arrangi ng
proxmsiﬁgumybgrdrdwabj}nmsmednmﬁm cﬁncetssous bl anket cyI | nders

VﬁetSII;,]lltsr}rotmh ity Eegtrsl 0 9n%l e%odlment of the present invention show that the device
filters up to 69% of total particulate matter at a cost that is significantly less than either catalyzed
diesel particulate filters or diesel oxidation catalysts. Moreover, the device is extremely effective

with high sulfur content fuels (i.e. greater than 500 ppm sulfur). The device performs
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fi brous blanket cylinders nay be wapped in a wire
mesh. In an alternative enbodi nent, a second fibrous
whankstioX ormed into a cone with the | arger diBCEBUS00T068132
the cone positioned proximally may be renovably
inserted in the carcass. Results frominitial tests of
one enbodi nent of the present invention show that the
device filters up to 69% of total particulate matter
effec@elyPor O88r dnbBibs, id®esShdl RichicCapht ¥adkgtSssliBadhe€ hbteluce engine fuel
catal yzed dresel particulaté filters or diese
ceonayy, Gartiieh bedh tvedt 3@5‘5 dry pelicalpiematiorhis cyagmele diugblexis rasetoyinstall
and nﬁiﬁﬁtﬁﬁtlhs\fsemﬁ‘éfhﬁ‘tef}' Ql?l & {%&f rfQod I%%Idf)#;‘;eslaﬁ“ulg eaor :gﬁcel? )}ﬁ&?ducts
0 ppm sulf devi ce per ornse Fect]
In adcbhorg It@@le\flemgleffe@lve dloées bptbthighrand faev lead)caditloatknd its efficacy is not

ce engi ne fuel econony,

affeag&g}féﬂ%({eng OBgr?ﬁE%/\e%b ry particul ate matter, is

em aemmtry thiu irevbihtéon aaIso e:aages ttn)e uervslt aff hoigm obnnmmframme exhaust
avgt pm & InI(rr;]agnefm 1D1Ir1the1lq¥’ ﬂ-mr v rprq)nn n.mqp Qr] h 1uce hazar dous
Y?U*r 88 BAT o 2 ne b pr odEc s PY n addi ti on, the

dﬁw dbthe efshbeg tahy alatm d&;ﬁrsbmb devitgQimdamethbDwf ihe @tksent invention

condltlon and |§§_ ﬂy iﬁ not affected by engine
TeprosGiia P PR IP‘éH’pEP E]Pé%‘msﬁl @ddPtion, the invention

alrB® foreduRpeiss tdilﬁmb@‘t‘e&her%foaﬂ@i 5.6 Sealied 4Ar@dedhnRm éd@@ntages of the

exhaust system actln a sound baffle, thereby
proseil g GRiHgn ﬁsﬁe’é@a'p%? deiifed HesCresiongy {hey psstion Gapllevs maiepe better

underfBY AQURBHA, fedthRs dRY b&en@Rd JTRhNAReRont 48 R RS&Med hereinafier
i nvention represents an i nnovation in the field of

whichdfpny b sppiech At e klaimed thedpeg8ph ¢t shawd o prnreréded byt these skilled in
the arPfhQaHL &’on'i:giﬁlofl %ﬁ& %e@ﬁic%%o&1%%1&?dse@§l¥fﬂé ?&&?y Rtizb D& a basis

present invention in order that the de
for mejilying] gstdesigning othhestiugiieastor erecesses fof gatrrmom@e fsene purposes of

the pr%’s%ﬁtt ﬁ{renﬁ&g q gﬁoﬁﬁfjals eaﬁzgg gk qgégﬂl;@dsmamg t i %ﬁ%ﬁﬁwalem

Invention w erei na
constriigions ddeot degwiricliodm G sphidamgl seepest dfe intpetivmasent oo tht appended
claumshould be appreciated by those skilled in the art that

% he conception and specific enbodi nent disclosed nay
be readily uBHEPZDES%IPﬁI@QQFQFHE)DRM‘dN@G ng or

signi ng other structur 0 roces rr
offt i S st P R B R R e mereor,
refereisdd @by Mbde0o fige foleking @ekchpticnk egken mikdohjugdioh Rvithike &Etdmpanying
P that uch equi val ent constructions do not depart from
drawiy pirit and scope of the invention as set forth in
tlt‘lei QQW%pGJ@/ BB the B dEpofdeSERIHE DufdN cAdm e ldftonbBAWE diksent of
nore conpl ete understandi ng of the present
the deYiﬁfi/‘éfﬁ?ﬁi EseaAvVIHetadvant ages thereof, reference is now
nEyeie? LRy wishQideQlidvPdt AcARSEHHRL blﬁﬂ&hﬁléﬁ? @Pthk Gevu:e
con unction wth the acconpanyi ng draw n n whi ch:

. 31shomsige garcass ipstellgd on tbﬁéowfév@m%’oﬂg Fb@nm’é'?r qapigg in one

embod?rﬁér%fﬁ@%éﬁ&&fth S‘seﬁm?‘%ﬂh nt of the device of the
present inventio FIG 2 shows a side view of the

CEifchehoofa perspectivbuidimb i soide firdhayPediakEligeshows
Hhe ¢ Q{o%%ﬁyefspéctn@é Led deBnd Aol DEetROTildeP siied e guide;

outer casi
FIG. 6 shows a perspectlve view of six fibrous blanket cylinders installed in the guide;

FIG. 7 shows a side view of the fibrous blanket cylinders installed in the guide;
FIG. 8 shows a bottom view of one of the fibrous blanket cylinders;
FIG. 9 shows a bottom view of the fibrous blanket cylinders affixed in the guide; and
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enbodi mnent of the device of the present invention;
FIG 4 shows a perspective view of the guide for the
WO 2d9r/e3190b| anket cylinders; FIG 5 shows a perBEEUT$100E5068132
vi ew of one fibrous blanket cylinder installed in the
guide; FIG 6 shows a perspective view of six fibrous
bl anket cylinders installed in the guide; FIG 7 shows
a side view of the fibrous blanket cylinders installed
| 1. hR) GWLEenc BhbodiSeSIWE: &RRtIAR iﬂfe@éﬂt GveRE Wi 'ﬂ‘léqlpper
fibrous blanket cylinders; FIG 9 shows a bottom view
portiogfof theeuier epspastiashecthket cylinders affixed in the guide;
andFl G 10 5houpE B OF 19fE Nigvice of the
present invention wth the upper portion of the outer
cAgliavgngtst aclstaded DESTAPEDODESORY TP ONVIGF refddhce NVENT Id@N ings
Whereli:l{)tleke(t)e\éfc?lgume%l?fog ﬁ{eash&g gr s%%ﬁ&relle% 8%re°cfan1ié&efom}’£ ntion
w th reférence raw ngs Wherei i reference
niiheprasest heoentibh erogalneamneifisknt deaice eddemethdd foaraiuciag theethission
oageg 1nT [ r1§n§1ent pr\T/lgiD\Er Iﬁg\‘lr‘]llﬂl p (] er‘I de a.l"‘r;]\ﬁqe“f f I CI e 12 an
of ha %9{% té“aﬁdtt'j"*r‘rétg B TFEHGR imng- ’tﬁg““é‘rﬁ §’§ on Har“!a Wb and
improgiag as emgmefshper&amaﬂce,mmﬂh costeduaiva glaﬁ@ers’“Ehe hadhCandgsing@f the

consuppt i on of. fuel [ \Y e
prescrGr PSRt GE PO UFEH R it CUEoDT ey B Hefouif e spprecited
howev¥BkhitGh@ Pebsd$ im@ni@in HibGidRY @sgnifplicsbleiiRerhtB@ concepts that can be
enbodi nents_are di scussed in detail below It shoul d

embodied ifFtide vateaot sReERNR ntexish e Preflip prakdimenthisippseq are merely
111ustr£fv@\6lf<§ﬁ‘e%1ﬂmyys abRhdkE ahd Bsd MY eRlchidh, GANESRLSIIHRAte §&@Pe of the
be enmbodied i'n a wide variety of specific contexts.
inventie specific enbodi ments di scussed are merely.
' fnl SRt é@dd‘ﬁﬁen@“h@ %?é%bﬁt' ifvolfa¥r cBl‘ﬁpﬁ@%g %na&f#erl'b%ﬁné %wh may be
~_invention, and do not limt the Scope of
dividefl Ante rit lowat p¢rﬁ0@ ﬁ@d emdpRAr heriton, thlqelowﬂreg@mn pﬁv@ﬁh iip pemovably
attachzfo%%rthé Ehafll s?sltjén? br & %EJ‘ Qng}ﬂ% %hcaf[:géls ﬂBE h&l}iﬁﬁgg%gblﬁlﬂ tvﬁle%m the
ower portion and an up
carcaspfs afthihed td éle teyeD partioy oétht: @uhabﬂsmgtao thelwnemﬁmaugshe @qnsmse poters
the ou Ve\:;]caasmgl & née c%rggslcs glgss a Igegf%g {1 C ass f or cp e%ghgzlu ?%%HHPSO gg)%n%ai rpan and
a bobldh pbiigoredtieits cléssil prt;adnet dsremn;nelmirouah:éfnﬁeft tdinésed) améta gulde for
enters the glter casi ng_an lt ?rﬁassﬁg?s a t Th
arrangifig efdl SerUpipe Be g gHRSFE TR Tianket Iprds MR Past Sﬁq‘&f‘s‘é‘g ©
ﬁbrousbBl@ﬂteﬁ cpl@ﬁileisl BRebe ivfapptd irflh Sntn&| mBs’hr t In &N&teDiatif® EMbodiment, a
ggou anket cylinders; .a %%gge for‘@grangln L
second, firouy ﬁFﬂ Hgorid Bive? 6?“%‘5%“& ¢ S YRk Eyﬁ hieienee

proximll§y Riaf be RencRbl1 ns&rfdliif the cailafssfl br ous bl anket cyli nders
nay be mwaPped inawre an alternative

o the drawingy HGipk %hsrgfs BP%?%RW@?W REE f9vtes peftion of the

outer ca8hE1 Wh&l@mtaﬁ exhaftGREt Kk pOBEREA Bf thd PRxERNEdRSESTT I8 Froximal
proxi mally may be renovably inserted in the carcass.

end of Fti@r Ehiysh qﬁé\m&t}'d)etaﬁf@mé tatiersgeaustryeem pf 81idniel cpaige and the distal
end ofﬂ;ét&ﬂédgﬁmet gfa 438 td, Qﬁ\ffmﬂ%ﬁ m&gm@ga& BE t1RULSE:r p%ﬂﬁ)h RY th outer

rern an ex aust I's positioned in th

-casing Jr Bhe erhiusbindit 8 may defattachhé topthe gihandt sgstein ofa Yaﬁ@tye)f W psing a

variety da?aﬁéc@emw@& 1&5&1{. ﬁeﬂe Stg{& fﬁzﬂmﬁsm%@ DRk p@manently or

I esel "engi ne and
removably attached to the exhaust system. The lower portion of the outer casing 1 may be made

of any material capable of withstanding the heat and pressure of the application, such as for
example, steel, aluminum, aluminized steel or stainless steel.
FIG. 2 shows a side view of one embodiment of the carcass §. The carcass 5 is generally

cylindrical with a beveled opening 7 in a diagonal line in its proximal part where it is affixed to
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end of the exhaust inlet is affixed to, and forns an
integral part of, the |lower portion of the outer
we297m12 The exhaust inlet 3 may be attachedP@U$1087/068132
exhaust systemin a variety of ways using a ? variety
of attachnment devices known in the art. The exhaust
inlet 3 may be either permanently or j renovably
attached to the exhaust system The | ower portion of
the dibREer@ W G cCRBbNAlcd THRYisRE API8hd caltfasPNX c@iﬁtgﬁfe'd%r the passage of
capabl e of wthstanding the heat and pressure of the
air, ey threwghi the plaserednt g5 a fsereen] oreneipt dhe epdgbereofapiby parfprating the
matex?ah §Qd% E&er?%& %'caf&'é s ?fhé‘h&élse ﬁtogﬁle -carkass 5T alfo éc%&ﬁ%é’ﬁ tSreceive
e Vi ew of one enbodi nent of the carcass b . e
and t@: ﬁx eadokbis 9 SThgeamsasalllmaxhd inadirdfeay meteril @pbide ef wihstanding the

e GESPLOR UL g B3P, 0P g 8P s, et s

stainlé:sﬂ ketl. Thhecrcingthad beeme:talﬂﬁ siches,dar campleSa plSlCﬁ@i’lflet@jiLWﬂﬂ)r a wire
mech olrhp %]mgaussag%\p ™ p, nf‘ 0 %Intrhngr( Pt hr r\L hﬁ-: 18] n a r‘nhn a

of T d ”s"(’f?“e‘e’n‘“df et at The en gf orT g ferials capable of
withspediii® ﬂﬁtheﬂgantl hecseilt ef hfkxhige d;ysttan aﬁcm adaly ua@tcohstmactea be aﬁ'Sppmg

di st end .of . carcas
two gt B Siiiriasorrel Painho bt e Sy b Bid TRy Rret 3 in
a varibBRRQE ways B dWakiefyl Tlatschpri ®@vioks MiolvSh &RdirN I He RErcAB Bt may be
and pressure of the ap (ﬁl i cation, such as for exanple,

either pprmanently|of FRmAYADLY aitaphrhic feiebuskinled. st ai nl ess st eel .
Tmafeﬁﬁﬂvé@ﬂbcﬂﬁné}ﬁtaa&&ﬁﬁagﬁﬂﬁﬁn&ﬁ@ly w% gamﬂr&s b@anket into a

unched netal web or a wire nesh in 9 may

cone ‘ﬁ*ﬁa@w drregnedigrposieecduspdmaipandghe gpafler ragas opsitipnpd dlstally may
be rerﬁ(ﬁﬁ@@llﬁ‘seﬁéd W hd st anRdisng, Lhe ieimande B EvdAtiSn, Qﬂe &lphragm is

exhatst system and may be constructed by w apping two
constrpgiechin spetr nernenhelthel ogerlepping enlds pothe narrophended thgepoge Fe secured
tOthh@iHXIldbﬁl 9&0‘:@? Q LI%UBIIP QJ?E? 6%?19;2; rgegﬁdg bt ﬁlelrﬁrr%veﬁﬁ 'o?mé C%Be are
using a vari ety ‘of att evi ces known in
allowetdhe @arctlap Phieare awt agsrdd toagnebmoidit. hdhe plmptnagmrma)y beremovably
attacnea[ F‘e) ’ ﬁgl %s%t'tea&ggfg I(A}gritgn‘orfléTHemaSIIXhaus&aeg :,nnl?.ngftr matan% cae\/?ne of Imerlng

particidat | thatexinds bichﬂk%t onenbo névre ofi @n Wirdrhidf laembt&ragmnd r adjol,yﬁmlde a

polypiRTd LR S-SR Ry L oad Pirok Be Sl foQ B R teme. ang ppsete

CHG: askovs thd Ehr@RES afdetel et digl! chll of the vanliitGilet X Mhe bobbin 9

. |s constr ed.in such a mapner that the

15 "151‘6 ZP?‘#E%P“ Ryriargensip t t"r’@tﬁ%é’(ﬁ%‘ifjv&‘e‘f%%ésf ‘the cone are
SEICU B Qo PGRt ddfodanslt of NgadoI el aﬁ@ﬂg‘mggwd@temmg fibhﬁls blanket
overl appi ng ends at the narrow.end of the cone

oylindegs 13 Ratyiny 18° ev/erqeaipe bl har@figwptiqetgradhe suighe CaRoHE for the

placem'@ﬂ? ofl AR CREHN BN wREer! BHR R BEWerad lidhe fal Be hb&1 Esaﬂé?sﬁécﬁ As
The di aphragm may be nade of "any material capable

Shownoﬂné fdistef epd plghpeareast B isatiablgdirerghahe cqnirg holgiin éﬂe@ﬁ@e dd although
that cJﬂBFﬁ’pﬁJn 1@5’10%3?&%1?#0 %e‘@eﬁh@ﬁ ﬁf‘ﬂhg decd? Ofﬁé%mcﬂeﬂ rflay be made of

eny ene su [ ene-1
any Hmteaala@hpalzl@)wé Wléxslay@eg rﬂaq‘ h@u ranétph%ﬂﬁlﬁﬁ of thndpiiseising such as for

cxampfl] Gt BISHONR, S FAE SR8%: Rafillaghed to the distal end

e ex in 9 is visible
tIHGoGgphOWshe fiberuf dlaank etorydinden lﬁliemal ®idibneginid thé certe hole of the

as odi nent _of .a
guide flgr SIE g%nﬁgura(fao 3111 S@galrls bﬁg F:t rué%eé' S e (Ie bycyl ?pua%&le fibrous

blankeilﬁl a/pmlbheri rmehré wah taﬂd/omstahgesh land dteelapong Iihg andst Ablmugh the word

cvtina§ IO 18 1 af ST of B o Ens Slip e s BT RESpriggured

- as an B Gq@se, dAsighRf or A8y other shape in which a tube may be formed. The fibrous
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shown, the distal end of the carcass 5 is visible
through the center hole in the guide 11 although that
w@fiigeat i on i s not essential to the operatiRCI/G$200T@&68132
devi ce. The guide 11 may be made of any nateri al
capabl e of withstanding the heat and pressure of the
application, such as for exanple, steel, alum num
alum ni zed steel or stainless steel. FIG 5 shows a
blankfd ﬁé@ﬁ%oﬁ’éu%%é ﬁ%%bé ﬂ&lﬁc(et f%ﬁn&? 19%hah 2 It %19 By hedrfiEeapable of
center hole of . In on conftiguration, the
filterifg partiematdivatekias, myllldmgme ot Brojesofgn dedyy, aneippiamgg, v ipelyamide, a

s BELS M cB- DAL e LB LS .

cap of el sacherorisgmiles exhtérial triag beqrieed loatruhe dl}‘,fal tehcé of tHerfthusus blanket

lind d
extindgy ™ o s ¢ PRoand B s TR B e R ERESS % e gt e
ﬁbrodslbhﬁkdmyluid&sflﬁr med. The fi br ousbl anket used to

pstruyct the fibrous blanket cyljnder 13 may.be made. .
? AR BPPEPSCE HpaBY &7 617 F‘P‘t"éf AR AP A Fantisued dn the
guide AL RAIAGS7 shdved aldlﬁa FicNer shé ﬁmfu@ bRfk@nyah@m 13 C(ﬂ]ﬁgured in the
neta-aramd, a am de, fo ph?r?ﬁil ene sul fide
gmdedl,pﬁéﬁw%témfo ngte t t,o\%}gﬁl sngE-éq @rous blanket cylinders 13 are deplcted the

numb&hHRLifRk QU ABERYELRGhe APRCBS AhY reghirgap of the same
or simlar material may be placed over the distal end

oF1G. Reshe Wi brftbYiaw wépnecfgil thfh@éf@lss biagike gyligdpas 13 e F1G. © shows
a boudiR QQ'wrbf he Bl %laﬂfcét cg e@tl?ataf’ﬁ{e@ ishekug0g of one or

-nmore of the fibrous blanket cylinders 13. FIG 6 shows
afserl§pbevs vee unkadimett of gheedevice of dhespighesh weftmtwlmﬁd@p Spper
: | E |
portlol\]/' I%g %%g;ﬂe? Eﬁ%ﬁ%l 16%1%!3}% ] ang‘ﬁ?ﬁe} yfyﬁg% {" %e f§t6§ Q% B i3 gflﬁ'ﬁgured

rous ers contirgure

with elnrmchgmt dla‘lell 17 nlay Hegnatdmrfralnammatml pagabletc a‘tithsbammgthe heat and
rous bl anket ¢ 3 are LCt
pressure ?ﬁ 1ca on Sur(ligr eg‘%reeé)c{mp ,dsg%e? eailénélélu%ls gl{.l%mlze teelt or stamless

steel. dphp hp;ﬁeapmronn ﬂﬁj}le peeudasieg 15h@y b8 attdebabtoahdlotveoparidray taf outer

. of .the fibrous bl anket i nders. 13 and .F
casinggh 5 iV SF PR TG BRCES PP BUIGeBic B0 P it e upper
portiod 3f &ef duxe Gaditly 13 @1ag e bthdrIperdrrentlyl Or fRoWSbIPARached to the lower

) e%gdl nment of the device of the present invention wth
portiog pifhe,Mencad@g 1 on of the outer casing 15 attached. The
UWREN HRQlctico®Br &le bt AERIon GATIsATed & i &Rl Gutadof a dicsel
W th an exhaust outlet 17 may be made of any nater; al
engince 3@%‘6‘?‘ s Hi° HOITs PRAGIh EIETR &b %%‘é‘ﬁ“sa fetpk eSlqugas 1 e stthrgugh th
bobbzr@@ Bl ii€ 88 hRPnatSt eRbAEmMER! NEXATR] Broush 8 diaftrdbd MdNhen through
al unm zed steel or stainless steel. The upper Eortl on

the boblpin 9 dln sifhwrcagen 8 ipagionS ey 2dsds allovdHe ¢sqape threugh digeside of the
carcasP§ ﬁﬁé lg%é)lgevglhﬁ S?J'ﬂeeﬂortﬁﬁ%f G gﬁc@ed}! ﬂ:[r&%ﬁﬂfh@%b%»sand out the

using a varlety of "attachmen evli ces known I n
distal endtof tiElvarcegsSethropgly the perfationk er ssecer TbggaSﬁgenJrsoqmﬁ}s threugh the

ﬁbr0u§}5ﬂnp@{ ﬁﬂgﬁi&? éﬁﬁ'o}ﬂtt‘ﬂée %H%‘é@t?éd attached to_the | ower

outer casi en the device of the
r&sb tie hohbue ﬁtamb thei f$brous sbﬂaalkézte:@lhmﬂ@rﬁ Beceadmaaistial $>y1$it>b rhliefs. In

| h
the boﬁmg bet‘?le gzﬁ n Iﬁﬂghnsa nal alp ?t%'% e%sis %ﬁggm]a 1s|ﬂc’g;l<;?J ﬁ)éth% o?ﬁec?on %f ];{ icles in

ers
the wall®bbihe t8bigin 9. I'lfhe@lartmlets apgiafinaweasentadi oftthe josf bmp@ecf au:rdsdue fo

thir o YR S RS, PR R ol B Thatticts tha
do notesRapeoidhrdealitdrial Jheke 0b dykiems of gathering of material particles are

efficient and can be cleaned and reused.
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carcass 5 due to the bevel 7. Sone portion of the gas
proceeds through the bobbin 9 and out the distal end
wW@Roorhat1ear cass 5 through the perforati ons or BCIES2007/068132
The gas then proceeds through the fibrous bl anket
cylinders 13 and out the exhaust outlet 17. Both the
bobbin 9 and the fibrous blanket cylinders 13 act. as
naterial particle filters ~I'n the bobbin 9, the
CO T:go b?rg% 81]; E s (itedo u%r f#ﬁergm nﬁf CC]?crEp bngz%%[? _§ copper,
iron abi etheay; te gdm&teaggblmmm at eolaage diffeesitibX thef mtﬂtee idmesivaitible to the
speed and due to their own physical characteristics.
SY$tBHe fibrous bl anket cylinders 13 collect materi al
p&lhbtiheﬂ @fpoitiialeffea inoHe r@Rsson dfrtheighund BRitfa iR ak devibessulting
two, systens_of gathering of material particles are
from JErJaBREAIRE St TP\ BEvES| B terg aHEet B SERbiorh én Gisetious blanket
cylind¥By13be constructed using different netals, such as
alum num zinc, copper, iron and others, to generate
ar Tele dBY Presers SYURT taag anethack bisebren aliscionat asamag (oothg preferred
emoo@%@hd 80IR H0eriBf, ﬁn}@ BMbordiR8f BeN Ilnm}a@ ratf@mn GhdefGind Sat other
he reduction of the sound emtted fromthe device

emibodimenh (YRgalhe besntareblehmbentt Hguidt the HereBmio Kikgyeion dhs focused on
partic%@xls %ﬁib@tgﬁ'eﬁ@t it V@ e‘nﬁiggﬁyoﬁ I%ataﬁﬁjxelt Iggnf{glupiﬁgﬁsa a%le t@ﬂgﬁﬁ%&ggd. In

_ i nders 13. resent system a
partw@iele avai helghsibd cxpowiods ﬁlg dne etrfredipreat’ eurr‘ edat@ﬂiyo dinhwhiment” are

used h\%feluf %ﬁeﬁ%gh%g%%%%%%k{lg%?%egéﬂyerr }e %%nﬁ X ent goss t]lgiegfrééednare not
intended soblireid IheEH\EBntimrhmunge mhlelcrﬂax_r@g}mﬁngpnd D(Sl_ﬁlgsmtlmm Hasse terms may

f d t . d , o ot d t ood
o G SRR GRS TSR o SR L

into ap@egdte l&h]abdnnemen Tlh:owghs thie “axXprss S‘ﬂl@’l’l&né'ah M8 @&r more” unless

' ‘i n anot her enbodi nent" are used
eXpresﬁgESB?cﬁgatoﬁk@ SEi)hrases are neant to generally reference
ewhedh BRAL cRBSSIE it BiseSban@real, @ Wiltbe rflgy Eﬁﬁre‘h@thhtl fidrk than
the_ i nvention to those particul ar enbaodi ne

one erpbodiMYH Y PoHES i REELOhATHC PP B é%%lﬂvah%hegeaweredhan one
emboddhédiqf @RLrRARRAHTEN LS ba RGN kfRfenk RAL GAIRHE SRAINUAS Bray be

are conbinable into aggregate enbodi rrents The terns
substituigd forthahonggigicet he” nmean "one or nore" unl ess

eﬁﬁﬂfgﬁ?éﬂ e mwahh%fgt)&%z%ﬁ&s M%@d%{&gh&eﬂm are intended to
nbodi ment i s described herein, it be readily

be ihu@tm@aﬁ enly ant shouldrog be dien @rﬁéﬂl@nmdmlsm@tm heeyinYsations eigathey, what

is clanﬂhcﬁgs he Env"éln nEJ'ngg!ﬂ? sﬁmc% dfﬂ:gp(;ns a§'(rj[{5]ﬁ cofhb 'thhM“tﬁé § 1{@%@ scope of

one e scri be ereln, 1t w
the follomami dlqimappbffcsmalenhaherqo si ngl e enbodi ment may be
bstitute Lok hat. on of th
R Mt Boh 1 o aReehE nf 0P e e Rl B
paructﬂttreleurrehe nxép dr ﬁmaﬂm‘ﬂ is lah esskntaat Bl\imemmrlyc]:amdst S:Ia ndhdied &t thbelaim
scope etsrng)lges CtJ tj&ﬁ }?,Péedrs su J%(étsq&:aﬁ@léﬁ od];: tela-e gﬁynl\F/e t hﬁ%WedR?f}irgg Euid their
equivatend fUntas b}Qﬂlﬁltl@iSedhta& cEl@faspattt hf the tpk%elﬁ piviehtionad de®EGBRELN this
spemﬁcahonqo notqnmt me Q(gop Pthe claand equival ents thereto.
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None of the description in this specification should
be read as inplying that any particul ar el enent, step
W@r00f/a3ud02 on i s an essential el ement which ITUSIC"UGS2007/068132

included in the claimscope. The scope of the patented
subject matter is defined only by the all owed cl ains

and their equivalents. Unless explicitly recited,

ot her aspects of the present invention as described in
this specification do nogy Ahgst t he scope of the

clai ms. CLAI M5 What is clai 1. A device for

gﬁu@ r&gug sions conprising: an outer casing with an
exhaus %Hett§ and an exhaust outlet; a carcass affixed

to t he e,xnay,g\tm_l,,ni,glé Qne or_nore. f| br ous bl anket
cyl | n er“§”b"o*s‘,’|‘ {5 0ned T RETae s " But er casing. 2. The

devi ce m 1 . further incl d| bobbi n

p%%? P&ﬁ% a?hﬁﬁgﬂﬁP%Pﬁﬁag% ggﬂﬁEarcass . The

devi c further including a dlaphragm

mﬁ@?&ﬁﬁa %g%m&g%ﬁﬁ?§§Wﬂ%s formed into a cone with the

Iarger 0 of said cone_posjtioned proximlly and
&f&?%‘gﬁg lﬂlé‘eb%;’élp%fir%?f@amp?ﬁslp%}ée ] PITEAUR | 4 .

The device of Claim1 wherein said carcass i s nad

ofre- or T hlesios Pt Gla Infyrher docdufing & pefiti pesdiogedal they fhstal end of

SMdcﬁhgglnlzed steel 5. The device of Claim1l wherein said

bobbin is constructed %evvrapcﬁ[mng two fabrics of
d?f f er’disederise af Clijma drfart a Bigphregm whereinmyaée diaphragm is

forme@ 84 CE Bhe i@l ﬁ‘ﬂe]iar‘g@legﬁénﬂlgsgf i@ Wbt lpg%t.siﬂ)ﬂ%? I§§)8fngls% Iand said

renovably affixed to exhaust ou
diaphragry isnesitipnedfihsdeteid weast C ai m 1 wher ei n said fibrous

le anke{the'd%xa@gieclgllm Ph%e an AR g.II‘CQSfS i@ma e Of%ﬁlgm 1];|1|1:na> Q¢ aléllminum,

nmet a- ar am am a po pheny ene s
steel, qrbaqdh@mgelehn@lmmlﬁd srteebxadl azole, f

pol yt La | Qi arqst le and devi ce

o$ cl glt m L Wher g“elnmgl% g rsr%Idbe% o8 OP%)“lﬁt?g Ar BliRpne two
fabricd dfeliffieerit metabaroodd d ceaaalghofnt.br ous bl anket cyI i nder. \ |

9 The_ device pf_ Cl a 1 wher.ein a bob
i t GRATVET °f Ko i%efeaham@fou@ﬁéa%% HoRBOstbS afffred to an

exhaudt bied uba dib@NéRinccy! i nders. | 10. A nethod for reducing
aff|X| proxi mal end of an

em ssi_ons G¢o .Sl n n
oﬂ er T ?‘ﬂgen%)f:? i‘lﬁjelggkﬁalﬂ}ﬁ“déﬂ‘( ﬁlwetas Apdssd|ong Appg of an
aramid, a \WReI- ﬁhﬁhds @lpglyﬂkﬁd@ [a SRR INRS R OXAkS Y 1chall €F, 4afﬁgd1azole .

an exhaust outlet: ]
yﬁlﬁet"au\)ulueu.ujleue andb U&Sau

8. The device of claim 1 wherein a metal mesh is positioned around the perimeter of
said fibrous blanket cylinder.

o. The device of Claim 1 wherein a bobbin is positioned at the distal end of one or
more of said fibrous blanket cylinders.

10. A method for reducing emissions comprising:

- affixing the proximal end of an outer casing-to the exhaust outlet of a diesel engine

wherein said outer casing has an exhaust inlet and an exhaust outlet;

affixing a carcass to said exhaust inlet; and

positioning one or more fibrous blanket cylinders inside said outer casing.

11, The method of Claim 10 further including a bobbin positioned at the distal end of

said carcass.
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affixing a carcass to said exhaust inlet; and |
positioning one or nore fibrous blanket cylinders
WO 2i7/de116ai d outer casing. j 11. The net hod of P@/ES0D G132
further including a bobbin positioned at the distal
end of i said carcass.12. The nethod of O aim 10
further including a di aphragm wherein said di aphragm
is formed into a cone with the |arger opening of said
C e A . .
og; 1| neatBed AG IR AR Saf BRTLAREY B disphrogm i
forme@] iatore 1@nevvetheths seged openica®$ sk ermel epositionsie pokinmilyeand said
eeI stainless steel or alum nized
dlaphl%%mq%%%g)%@fﬁ %Cadc Of C ai m 10 wherein said bobbin
i $3.conBlier methed dfyCMmappl lesrélmaitﬁcara'dae isreidde thfofne Ghrainbe of
1 .10\Mt1ge|n satd out er. ca |s renmovably affixed to
alumiym, St TS b P 'fm]ﬂlza engi ne. 16. The net hod

0i4.C aitm dOhwher €lain S \dhe‘mb rs@ﬂdsoobbﬁr’ik @bnstisictB®ER wahpping two
r nmore of ap aramd, a meta-aramid, a pol yamdp

aroTrm

riag n-f-e Aot v ot
fabriog ST BHEMA BHETLHFTIRE Y p- phenyl ene-1, 3,

ApxadiBeah&hodet ¥k nefduwielinvhep %asu%nfé Dasably arfied to an
The met had of claim 10 wherein a netal nesh is

exhaug outlgtiobpdigseh preitfd t he perineter of said fibrous
bi@nkeﬁheqﬂétlhdad&fcm&ﬁw %@eﬂ%&ﬁ%r&g bgnﬁét'ﬁ WIS P nfdre of

obbin is positioned at the distal end one or nore
an arwdsau Hepiagts a Hlokreade, cwpplmpt@pslenelgulfﬂp ne thdenylene-1, 3, 4-

oxadle{z%gugdlﬁgtrﬁmghwgﬁe GRIMLisi ng: means for affixing the

r oxi nmal an outer casing to the exhaust outl et
01‘7 a dibe s;@lthoglwé Clhien Wheheien sabtdl oeshes poadnedarhas! thaperimeter

ofsalc?ﬁ}gﬁgsglam fn@hd an exhaust outlet; means for

IXIng a arcass to said exhaust inl et; and neans
f& pdde nmedndodChine 10 whaeine hdbbindsl poﬂoaad(ﬁttha:&kthlmdé bSone or

_insi sai te casing. 20. The nethod of Caim19
more?f&?‘]td(h;@’rmufgh%fﬂg%l mdﬁréans for positioning inside said

clax cagsmathbd b)lreadscmg aniebnsfoompBsng:nt 0 a cylindrical
cylinder ans for afL%q a netal tQ said
{7 br o075 AHAGE IS S, FPHE=hA DG ay i mant CirEG putlet of a
| Gk LG wiieRhSsa ki @itep O&idg HaO NG hauP I bl A sxhalBt Saled
car cass. ; . )
means for affixing a carcass to said exhaust inlet; and
means for positioning one or more fibrous blanket cylinders inside said outer
20.  The method of Claim 19 further including means for positioning inside said
carcass a fibrous blanket formed into a cylindrical cylinder and means for affixing a metal mesh
to said fibrous blanket. -
21.  The method of Claim 19 further including means for positioning a bobbin inside

said carcass.
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