SYSTEM AND METHOD FOR REMOVI NG BRAKE DUST AND OTHER
POLLUTANTS CROSS- REFERENCE TO RELATED APPLI CATI ONS

wahbdos/ogysps i cation is a continuation-in-part ofPQI/BS2005/005048
Application No. 10/936,873 filed Septenber 9, 2004,
which is a continuation-in-part of U S. Application
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60/ 517, 153, filed on Nove 3, and U. S
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i ncor por at e CRYSS-REFERENCE TQ RELA TEM APPLI@STIGFNELD
OF THE | NVENTI ON, The present  invention relates t
devi cB&s @pplicatiandy e C%mua%nﬂrgpm SRk Satmlication Mcé9/936 873 filed
S.N%q?nbzé? %‘ oﬁaUh th fs*heccﬁﬁf%ﬁgt'ﬁ %ﬁggfﬁFbF\?Bﬁ%mao 10/797,985

utan traps, suc or ous
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thgyamﬁbﬁH;Accordlng to the Environnental Protection

Agency (EPA), nonpoint source pollution (NPS) is now
the | eading cause of water quality probl ens in

Anerica. NPS is caus 4 wnel t novi ng

over and through the f noves, it
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swafaeess  Mbrekspssified e the, envbodinaerds d@mub@i/bfnel@unclude pollutant traps, such
under nd saurces of dri ee,
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thbmerevives td reotove pbiutants fiofif the edvieorenen apr dshupton sied.

At nospheri c deposition and hydronodification are al so

prime sources of NPS. The accumul ati on of hydrocarbons

and toxic netal s pRCKQAEIBNIS O BFE INVENTROSE! ¥

attributable to tarfTpipe emssions, tire tread wear,

| eaki Agccmdmgrrm ithe Erdwiiodmentat alkmatqnadn dagercyo(BR AR nnonpomt source

and dirty car-was wat er ee U. S.  Pat
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water. (See, for example, “Oil in the Sea” in Pollution Equipment News, dated October

2002.) These pollutants are many and varied, but they include oil, grease and toxic
chemicals from urban runoff and energy production. Atmospheric deposition and
hydromodification are also prime sources of NPS.

The accumulation of hydrocarbons and toxic metals on roadway surfaces is largely
attributable to tailpipe emissions, tire tread wear, leaking automotive fluids, brake pad
deterioration, and dirty car-washing water. (See U.S. Patent No. 5,993,372, the entirety of

which is hereby expressly incorporated by reference.) As tailpipe exhaust is emitted, for
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rolling tires to throw them back into the air (al so
referred to as "re-entrainnment") Fine particles,

w@ a00boseoNnoxi de, nitrogen oxides, vol atil e orpamnius2005/005048
compounds, toxic organi c conpounds (e.g., toluene),
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devi ces have been nade to trap pollutants that are
@iﬁ of papulatiom e dnivghe swtldeng . appl[gxgnatp]é(t40‘yp\|@§ deaths around the world

S b9 afuiy [ vibfs @y oindhe ude) abiar: 33t e chemical

ﬁd‘lﬁﬁﬁﬁéS like he¥GHPH Hatied aly methbe e Rovethédeabkins from roadway surfaces
entireties). Al though these devices and approaches

iseoandfsstp df¢aBioSeichse, Qc@bplr lﬁfgtlﬁﬁélef)ol | utants before

t hey gont ac ace there h&

si gni $?Vc?5 élﬁ%rgﬂt ?%Vr‘%ﬁm%g 83’ oeth PR R 68 7O FH r etsfrrlt%1t3lalre emitted from
RRbhbidRt @&, hets. ey eNad. recpmys s8¢ 6 uul4ab e6,99% 372251965200, 5,549,178,
5,692,547, and 6,524,992, all of which are hereby expressly incorporated by reference in
their entireties). Although these devices and approaches reduce pollution by trapping the

pollutants before they contact the roadway surfaces, there remains a significant need for



surfaces. SUMMARY OF CERTAI N | NVENTI VE ASPECTS The
i nvention includes enbodi nents of systens and net hods
w0 o0050ex888/i ng pol lutants from a roadway surfacECT/US20051&)5048
enbodi nent, the systemincludes a vehicle that
dxefaes ia8@ Iméthpdy that asthover pilithas the mwe nlreadyoncdubmlated on roadway
underS| de of the vehicle such that an exposed surface
Wffagsse pol | utant trap collects pollutants that are
di stributed onto the trap when a vehicle is driven
over the roadway (e.g., pollutants liberated fromthe
roadway sur f SIEVIBJARNEOF IORRST AN INVENEIVE |ASPRYTS he
suction created under or through the vehicle during
dr| vi Hga c@ve@tlon phskidos e&nhqdu@ s off wrrdemss e awth%ls for removing
qo !tja%? 4 roafi\?ﬁye g%r WE" 1 Bh \ér?lggﬁﬁﬁeﬁgqg %Es é&‘i&“ﬁ&s a vehicle that
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RRYPrised h- polintano fiRp eRiodi remitsd ot e paldrsida s thé az|ah1c1e such that an
conprises a frame and/or a pad. In other enbodi nents,
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FPMABE b§afic Aed BNt GALAB) By tl‘ie\’&l&ﬁlﬂcﬁ@dtecﬁdﬁ@erc&aﬂﬂ@ﬁkh the vehicle
ions to the air and traps pol lutant particles with

dirimgt d@‘@nat(ﬁealpaysmﬁ atrrélew) cul whert sm’uopl iatiaduesid bx laefan, blower, or

eq%}ti\?rglr gte}gpcalutz}nﬁi]& er %r g‘t&hte rb%@ ) gﬁ? @W]E%s arg apphed) In some
hsiRRBak) the E@l‘hﬁﬁﬂt&f Rnptisd HirSse hﬂ@’bﬁ‘@fﬁd t Badthérembodiments, the
affixed to t vehicle hi yet other enbodi nents, the

oy Biaiiap chomgesing afpad or filtewismagrof vl vahnle fag., bwiliisteshe wheel well
ollutant tr
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coélhctmdmplaféhe Ip@theutembbdnmenps ¢1m1pddh1tm mape@rrqmsehe pad or filter (e.g.,
interjor of the wheel t.he veh cle.at

2ot ﬁ%aone:fo Ahigbcs & HEOBBRUG TaltEiL g SR dherpefy fyat is affixed

t()l'lfge ?%lg . y %trbzltléfgmgggﬁrtulﬁ%sn tﬂtmf g&%ﬁ} ﬁgﬁlélké' %‘rfeﬁit %ledWéf' for vacuum that
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contact the pollutant trap, In @lt her e
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pes o ast eners |nc Ing, but not Iimted to,
S C r eWBhe pblligant I‘m&p |cSn be havpeed dnahk iraertbriod e Whsd evedlr & the vehicle at
(e.qg., VELCRO(r) and hogk and | oop fasteners)

%\n@ﬁlmn H1ab eqllostst ‘i‘%ﬁﬁpﬂ%i Itept ish empied) frara dae tieg 9t Thf: yabicle as the vehicle
trave st g&/%? theggg(gbagp%teaz I’a é)r?ggios it ah%l IE\%‘ %drqge g&hftglﬁs ﬁﬁtﬂ Eucel ficked under

ﬂhB CRhRM ab &dntabe tHRObbIUithntriy. aFIanbth@rnahb@{mﬁfﬁspdthpﬁﬂutant trap is
the wheel housing is optim zed to focus the
mwotited antthe mysd Bepsaefeths ekist- uhbe pollwant & eaebeattached by several

types of fasteners including, but not limited to, screws, glue, nails, clamps, hook and loop

fasteners (e.g., VELCRO® brand hook and loop fasteners), and/or sleeves that hold the

pollutant trap in place. In other embodiments, the wheel housing on the vehicle is modified
or redesigned such that it is or incorporates the pollution trap. In another embodiment, the
wheel housing is optimized to focus the pollutants, which are sucked under the vehicle or

into the wheel housing, to the pollutant trap. In various embodiments, the pollutant trap can
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into the wheel housing, to the pollutant trap hi
various enbodi nents, the pollutant trap canbe an

wo@b@spdisss c pad, a hydrophobi ¢ pad, a hydr ophoPtT/US2005/005048
hydrophi lic pad, a charged pad, an uncharged pad, a
vegnatdphiliesad, @hydrophcbit bad, atliydpphblyidrand ayhmphﬂmrpad a charged pad,
toxic netals, and conbipations thereof. For exanp
anhencharged ad: a magselianad mpa@ethat LS hydy@qayb%ﬁaqrgteﬁc metals, and
ﬁlr%ﬁauong%%éfa | chr e@:tam‘f)ﬁ:n i) Entn[ﬁag)aéa{nvgénr%gr?s%?ar ?@s‘f{twely charged

cal ter or a‘néeg
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enbodi nents of the i nventi on concern nethods to renove

lpéﬁn@ﬂbﬁh%ﬂﬁﬁ&@ﬁﬂﬁﬁﬂbwﬁvw Mpgess. For exanple, in one
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fob@RiRkedadey. ther ttdngfle, MU6HKEEmbbd@ient hﬁoll)lﬁziﬁw ltieatbate present on a
the vacuum created while drivi lﬁor b airfl ow
Ql&gg

ropdsesirfage ard dispereowrder thg v ergolibpatesh Ryethgitires, sucked under

e SPPEISLP St SRRt kPTG o 85 AR EeBRE R tan blower,or
HRISHCA pdsHTE aﬁf ﬂ@w‘@%ﬁhﬁie@ wthélrémeﬁ I0F tRE titdd§ aM@ k€ boptured by a
so long as the flow of pollutants is focused onto the

qnxnultamt amp that apmpenigd ondhd imdeerayriagsarfe ehisdelphelsrvghere on the vehicle

445 AT B DR HhA0L s O I e . some

&Hﬁodﬁ‘ﬂgﬁtk 1131@{1416 REpIﬁnf.y afel ﬁdlﬁltang Bk eI usfabI &l M P6llution trap

trappi ng the pollutants fromthe roadway surface in a
which tig mmuntedapsldmt]nt\mbebweﬂ o€ arveliictd. aPthenémbodiments include trapping

ehi od| |ncI des renovin

%6 PP wgms? (PP (1 TSRy DAY (P § SR e ROt gn the mud flaps of the
r [ t \V,

LRIES AR erf el BOMLACIARNAE PO Rartls lfbof VAW 61 By roadway
aixfaos bszl liberating ror afistarbpry the tpotiutahtsapithme wehiett @l ¢dikecting or trapping
under si de of the vehicle. the stens, and .

BB PRGBENS 04 HeCTRRS N PO A PR BHERD EibemAnte i ihg underside of the

‘pe‘?l h%’t aﬂglﬁﬁeﬁe gsglstemé Az QC AlRRYAS ofV @leatalybRidnh ﬁégcﬁﬁ!e@ herein, roadway

OXI C are renoved fromthe environnment
@Ihﬁntﬁfd)gldhyﬁﬁteﬁ*bmfs, tblatilerohemidats ahd cdxic encsalst seweraockd from the
for capturing a pollutant, conprising a brake assenbly
YHAONEERbr i ses a novabl e braki ng surface, a brake pad

posi t %5?
assengﬁﬂgconﬁggﬂégﬁoﬁﬁxp é%gg§%waéﬁﬁﬁ%ggﬁ?é%ggﬁﬁﬁ a pollutant,
Wnhtisine abbake ngsantly atst, cangtiss poimoveblenbiakimg surface, a brake pad
positioned near the brake assenbly such that the

wutmneé rnealt thepmpyabds prsking $ustage| tha tbarkesasgaplly popfisyied dp place the
%{# %]n ac?w%ﬁﬁee bR rg%ﬂxqfaéep g]fu? 5 ?gﬁ%tf‘olﬁrtfag)c&)sgimgd near the brake

can comnpr

ﬁs@etﬁbly sach tﬂa‘t ﬁ{e polup@k trbip adxpesdd 16 Polltifantshi@herdted dFond contacting the
pol | ut ant contactl_% said pad so that the pollutant is

orajst pacb@mbgbetbmdcepﬁur ¢ | Bie pallsion tiap cawy serapiiscanpelitar dyap pad (e.g.,
SANBT ol sttBH neThiEh PhuBER CuBRfa BN LR Pa s g potucan
RWabAk&d bYABE Bollution trap. The system can further comprise a pollutant deflector
positioned between a wheel connected to the braking surface and the braking surface, where
the pollution trap is disposed on the side of the deflector shield facing the braking surface.
Another embodiment of the invention includes a system for capturing a pollutant

generated by placing a brake pad in contact with a moving braking surface, comprising a
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the pollution trap is disposed on the side of the

defl ector shield facing the braking surface. Another
wepdsmyrsesit of the invention includes a systenPdDUS2005/005048

capturing a pollutant generated by placing a brake pad

pollutiomtrag tomptising anmateri) foir bikding agiollhmoeso masptrapajrm the pollutant in

apol lution trap conprising . a material for binding

the PPt trapy t%FsPlelt@aﬁ’ﬁHr'@H%%@SHkﬂnP@t felpiive 19 & 'Préke pad and a braking
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|ve a brake r ace suc
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gener ated when the brake pad contacts the brakin
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SERGGHRADSE SETRLLESPT, B AP IRl 40 508, oppyes o b

a%E&nlﬂy ERPESing Ahd BRke ﬁéb@ ambite Ebrﬂtmg Sureacedeiwhgsinsthe pollution trap
the system conprises a brake assenbly conprising the

lbrmeq@@cu tarthe threke masentidy- s ulnf see eathpditpentsi et pellution device is

trap_iss_connecte
5t Bl BB B Ot DBl B LRSI Bl e oraing
RELVE 8He FhebINNBaRRiot the MRt partivheating kewad tiad blakiagtsusface and an
portlon of the braking surface, the wheel rimhavin

g
duter portien fasong dway frawi thy brakieg sisfachethp vdieehtmsbeing eennected to the

a t f. f t Ki
hipBcutete sodiat SR oo Y Bk PEle B8 BPEes o slows the
RHVRGE 0f ‘t'l?é"wh&fltrm‘§I %Ws&ﬁe teﬂl%o&'iﬁiéﬁféeﬂ{e plIukiog tRbak icBshected to the
surface al so slows the novement of the wheel rim hi

wheek riento dinpthet spmbodieept Ithaisystem furthsr cemposasecmegnet positioned in a

t he, whegl hi di h A . )
PR e S e -
{1)1%11 ahktV€id YienRPiN %Xﬁﬁ’%@ﬂ Qo L BolhitRMCreR@tng ORSA Céoitatcﬁﬁg the braking

raki ng surface during braking such that said magnet
mmﬁeawﬂhéhabmkap@bllutant resul ting fron1contact|ng

telprgoglirn??g:q QICI‘ g C v &a&%et&;ggfq?{q%lﬁ i g quqtﬁﬂ{aglﬂ gérllqerated by the contact
e
oy bativeana twiepl @Eﬁ weldoleaandiae ddastod partioahifal moeing satface connected to
N R TR TN AR —
]gcﬁﬁtii'l? 3 d&% ted Bg n@gé‘%tl a]%er With eQﬁ’AJﬂI’% ﬁ{ﬁ“ace used for braking, and

ener a e pad wth novi ng

é‘alphfrﬁ@&hé«lpﬁmtﬁrﬂronhhﬁiid)lﬁ’lgl.onam@ padpt uri ng the poll ut ant
on the pollution trap pad. hii anot her enbodi nent, the
i nvenk @ethos embgdEnait.y §1ﬂé/ﬁm@% mgludgp e §y5iae 4T 2 capturing a Pollutan‘f

ol |
AT R S i T —
¥ wg{l@lem’ra@a@éﬁ@w @EWJSGU spaseitte boakecedist enbtiekaake assembly,

dust fromthe brake assenbly, and a coll ector di sposed
msl a aollecter disposndatoecanive the deakpedust Heesiyed Hosaifl dpuping. In some

%18 dllgl%tg,gl ﬁﬁ%@éctérﬂ gorﬁg%i?gcggﬁ'&e% OfPL &ﬁg nqbcfdulnteﬁt'é tﬂenbrake dust

collector is disposed inside the housing. The housing can include a cover including a

plurality of openings. In some embodiments, the collector is disposed between said cover
and the brake assembly. The cover can be removable for access to said filter. In some
embodiments, the cover and the filter are formed as an integrated piece. In some

embodiments, the filter is renewable by cleaning. The brake dust collector can be disposed
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collector is disposed inside the housing. The housing

can include a cover including a plurality of openings,
whepoosoms3enbodi ments, the collector is di sposeRPCHESHNOHN5048

said cover and the brake assenbly. The cover can be

dxiaMab lsgidfhousiag casisthé Oysseah dad Idchrle dohdipeahnected to the collector and

enbodi nents, the cover and the filter are forned as an

thet kaysiage Prpmeriigh brake ndust nseai paddhtousingetor jspidepoliegtor.  In some

I | ' The b d | . .
SRUSIRBYE, B, SRR erTOF s EREHG. SOL' G5l SR Rl an i

dxhehsidhat end bk tdigobsneed gt el © 4 Mestcal oot ereart byt the vehicle moving
housi ng for noving brake dust from said housing to _
fomvardossl thet rotecons ais i darseriadetr Blove e bepkgudust from the housing

onpyi.ses £ 1 exi bl w0 I t can incl ude
t§ﬁ°u§p }lle.ega%l H%P l,%a(ﬂ?%ﬁw::% g);lg%tce)r %If%lr%)g’g}é ree{eg'i ve to a
firstmambttll anbedigrhesk By idkativghe %@tdﬂf@‘ﬁdrrbgcabﬁfrﬁigradiollutant from
so that a second air flowis created to nove the brake

auediclé brake mpssnibdyy snokeres rroipy khnoké cevamgiat leasich partien pha brake rotor
cal l.ector by the venturi effect..hi angt.her enbodinent..

36‘?1 (Ilhﬂ?eosl‘g’i\y%#cﬁlé'ﬁ br ee‘lf‘é%}sgteg?ﬁaﬁ‘egrdugngaﬁ P%’naé’%aa 3OHIERSY disposed to
RBtdré iR braké aRtaev @ Cintsdd adt6r AFSRA M YsonleéhbsiEedts, the collector
rotor shroud covering at |east a portion of a brake
qonmrseaadiltdi. sposed to recei ve brake dust generated

duri br aki d.a collector.disposed to c re .

the. Dt 2ute: pRReDERC e GPHiCERNEs g et b Hegpppruring brake
ARPRHI MBRVRg FdhR1& tht S6dtRSd GRINAS B valihg his§temhior ¥Bllecting brake
anot her enbodi nent’, the invention conprises a nethod

dust acdgstribédnitpréinadreatihgsa firsh aia flowvisieg the Hoiwrasd mdtion of the vehicle to
met hod i ncl udi r.oyi di.ng a system for .collectin N
B AP T B bl b S g SRRk e cus i e
{JRWoHS I %ohliCer RENRIAIs TR BFt Qlr hO® ahEhLe lb_‘yQ:r%*ﬁ% a suction by

[
the pol lutants fromsalid housing to said collector,

axhdustimgt air pasging hkrobglakiee chlkettor mnteai sbecamd hie dlowr ciented dryghe forward
enmhodi pents,. the first air. flowis greated by creating

OGR4 VERickex R ﬁf&g%‘ih}?neﬁ%@ue ﬁaﬁ%qwroq?gw o fiter
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For el R dSERR" b e A BELRES EpRiint 1%, covturng pollutant
feohlewhel wetlwpeniag sf a véhitlegncludingenwhded wwelidoogbirisingta surface having

the invention includes a systemfor capturi n% )
ppiuraltty Af epemingh Whetpedhe auificeopepingy§expossd e pplutants in the wheel

\BFIE lf)ﬁ%i]{fgp%%ix\@g%o‘ﬁﬁhéd %Eﬁ?& !w?fe?lﬁwé’h %H;agrgcgﬁ%ﬁgﬁisﬁg%e@l along at least

eni ngs, erein the sur
apertiox posad irePwtll sirfieSoithattiiesurfreeis eewberopgdhinghannel and said
partially surrounded by said wheel well, an air

pf epepingsceridipisegannel camptisiag 98 ol iBinke Porand an air outlet port,
Y . . i i .
45l MR o EABRGR o 8 PO ORER P AP scond i

S6R N0 ShoveQIllutanits i@ tAe wHet] Woll dlseniBP throagtdsfd pairblity of openings and
outlet port, and said air channel generating a first,
taivards| the aiinchanselavhen: henvrbicle idmevingsigrwirAga Jdiep pesitipped between

{allff \é\lllrJ éﬁarglgy gndg?a{hﬁll ﬁfu?ﬁ}? 8:f gg%ﬁ]?ﬁs\é\gf %r[f%v@e{i(li fAPRF gclnqgrises a first surface
disposed along said air channel and exposed to said air channel, and a second surface
disposed proximate to the plurality of openings so that at least a portion of pollutants
moving through said plurality of openings towards said air channel are captured by said

filter. In some embodiments, the system includes a de-icer positioned on wheel well for



towards the air channel when the vehicle is noving

forward, a filter positioned between said air channel
w@easegses pl ural ity of openings, wherein said PCT/U82005/005048

conprises a first surface disposed along said air

mélang ehowand iexgosmdlatal @aihd veieel whburel 3 pemek @uscecn@nﬂected to said

surface _di sposed_proxi nate tg}st he pluralit

tpei Fid degararifired todupduce ent Vo @Frga%ﬁqy h}tsgiﬁ Rower source.

novi o

Tovi 9 ot 3k O Salfbn D Bl blonGho BREN AU o A ARAR ilutants on
Eiootligniehics, thé ﬁleﬁ}oﬂhﬁﬂudmglpmd\eémg dgysieness plesdribedrabdve, creating
on wheel well fornmelting snow or ice accumrmul ated on

they dirgitseieflowey) the Apravagd Botien of s vehide fhe dirg ¢ oy gregting 2 suction
aqgné &l ﬁgg’ra gagﬁ%{h%%co%a%ﬂ A ﬁ%ﬁ‘f e Eﬁ‘?ﬂ) gEbS% JP%{:Ecﬁtﬂl’tants from a

source ano
Wil Wda‘illediiehﬁfg tbrb@.iduﬁileé& aheRinhidd sk@mdcaptlowiiB@reated by exhausting air
pol lutants on a noving vehicle, the method including .
Reseng diapsta they Slteminies g’@e@@? Al dlpvaBoeng modaianisgeiHIEg in the wheel
x{/c‘ﬁﬁ 8ten%|1 [ throulg\f){fts% R/hfgz}qlétg?f ﬁggn%@}l tl?@sng % E? th\é%ds%k &ell and through

ion a
thé mt@f usn@%ﬁx@tsbétﬁmtaheﬂcﬁﬁ R0 agtufing Jtl’@"poﬂlﬁ@.ﬁtstlh QaidUfil{er.0N
to nove the pollutants froma wheel well opening to
said filter, wherein the second air flowis created by
exhausting air ﬁ S . ﬂl t he
first air flow 5 G F he
wheel pieell 1s°@9€fs?@:tfﬁv8 rv%t@ fa)ftahpomitm afaptm &coRIREY WAE the preferred
in the surface of the wheel well and through the
Efmquanemtspﬁ@lemﬁeses@ammloal r flow, and capturing the
pol | ? ﬁrEF DESCRI PTI ON OF THE
DRAW I*fé of V‘§W° B@B W view of a pollutant

trap pi, @qggrsfa@%avmﬁommwagferred embodi nent s of
the present invention.” FIG Is a front view of a

pol | utl&ht is sdpmaﬁb@e“eoﬁesveémcsht deavoashwayf a pol | ut ant

trap. i s..schematj.c vie le on,a

oaavE Sip deBIEEPT TRt View Gidhe Fut el ockobte- ne

wheel g ]]\@5 lglis QfscRern &N \%\9 of ﬁle%olﬁltdlﬁ t@p ¢ FEORS héédvdnefﬁ’e stheel well of
t he utant trap of used on the wheel wel

aavamdiecl e. FIG 71is a schematl C Vi ew of the poll utant

trap El G used an t ehicl e

Fl & 185218 ase k@Rl Loy o o ot gap P ELGY psedprge wheel well of
H&Gic1d used on the wheel well of a vehicle. FIG 9 is

a sc%ematl c view of the pollutant trap of FIG 3 used

on t hBIGM8dis fal saherodticavive oif theepollutant trap of FIG. 3 used on the wheel well of

-

a vehicle.

FIG. 9 is a schematic view of the pollutant trap of FIG. 3 used on the mud flap of a
vehicle.

FIG. 10 is a schematic view of the pollutant trap of FIG. 3 used with a vehicle.

FIG. 11 is a schematic view of the pollutant trap of FIG. 3 exposed to a UV-light
source.

FIG. 12 is a side view of a pollutant trap disposed on brake shield.

FIG. 13 is a perspective view of a pollutant trap disposed on a brake shield.

FIG. 14 is a front view of a pollutant trap disposed between a portion of a rim and a

portion of a braking surface.



FIG 10 is a schematic view of the pollutant trap of
FIG 3 used wwth a vehicle. FIG 11 is a schematic

wo @03t he pollutant trap of FIG 3 exposed POI/EHS2005/005048
UV-l1ight source. FIG 12 is a side view of a pollutant
trap FGs po seslp@spdetiak @ieshdfel gbllutah€irag dispssed on a brake assembly.
perspective view of a pollutant trap di sposed on a
br akeF16hil8 i, a mempeative gewy of arfust cellpctar hoyssg dispesed on a brake
§s$e%‘i’blgi sposed between a portion of a rimand a portion
of a braking surface.FIG 15 is a perspective view of

a polFIg antis t@picdi 6PLARH cOllecohiciisthgabstecifiblhides frhbse tbbcarry brake
is a perspective view of a dust collector housing

distiecsitlier decatedopxdsnaliisiodhdhqusing G 17 is top view of a

dust ctor, housi ng that i nelud hose to carry
br ak.eﬁgiugs%t SCI%?H?#]ICtVé%V Pg%éljtak%l 8%%%?@?%% g y to the
housipIg. 165G schBmatic £ h &8t dheoud BcslfecBndbalke ddstst
collector. FIG 19 is a schematic of a rotor shroud

for ddG. @89 mgrhiemakie oflabrake Bustcoligrtion sgstewHendiuincbrgkesa

br ak .col |l ection syst for drum.br,akes. . FI.G 1
% 2 S 3L i lonrigy SEa RS Bl PR R Bipke et et
br akeprdust if 4 Kbei viek loBthedZnicd h@uéih% BFFiG.ew, of the
vented housing of FIG 2 1. FIG 23 is a side view of

t he Vi8Rt 83 ihoside mipvodf the @nted housing of ¥4Gi 31.a schenmati ¢

f d wheel L that,i |.ud il t.
2o BE PR i AR et ohe Bt PeRn) it 8 fd Fihsne
for aprghes Ellﬂfﬂa{es aft :eﬁ\?é’?%éngéyr%%%% sY3RNEFR QA KR My 0f

a flowthrough whee SCRI PTI ON OF
CERTAIIN. RONENTE afvBODHNMENT & Effbwdhrough svhet] wélk
i nvention will now be described with reference to the

acconpanyi ng figures, wherein like numerals refer to

| i ke [SEERRNS SEYEUPTION OFf CERIOUN IR/ IAGY TS EMBODINBNTS
description presented herein s not Intended to be

i nt erlpmbeodichents afiythe i imvémidnowilt esiw itet ideerivadneith reference to the
sinply because it is.being utiljzed in gonjunction

w&ﬁp%waa& Serisa: IESEH pHke omptrals it e s throughout.  The
t@@ﬁﬂfc@? Qb iAfthd Bgscﬁfm&{‘ JeOhted LGS AR ifiten é&’ﬁddeqﬁ{éhﬁ‘eted in any
of the“f nvention may' I nclude several nove eat ur es,

lnoital og restridtiveohainder,C liniply dedaaby itr BSpsngs ukilieed ar cofjanction with a
desirable attributes, or which iis essential to

Grialetli esrEPtiane of nersiain sheeiie cahedaaay obcle aGRtiQRs  Furthermore,
SRR P leGhy i BRRAD ARG AR Aot HarEE HBNiE oftflot which is

roadway sur
solely responsible for its desirable attributes or which is essential to practicing the

inventions herein described.

Devices and methods for trapping pollutants that accumulate on roadway surfaces
have been developed and are described herein with reference to the accompanying figures.
In several embodiments, the device comprises a pollutant trap that is affixed to the
undercarriage of a vehicle at a position that allows the trap to collect and/or bind roadway
pollutants as they are liberated from the roadway surface (e.g., pollutants that are liberated
by the tires of the vehicle while driving, pollutants sucked under the vehicle by the vacuum
created while driving (e.g., pollutants contained in the airflow generated passively while
driving the vehicle), or pollutants forced under the vehicle or focused on to a filter by the

airflow created by a fan, blower, or vacuum). Forced induction or suction of air using, for
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have been devel oped and are described herein with

reference to the acconpanying figures. In several
wepdsmdsesit s, the device conprises a pol | ut ant PET/EF2005/005048

that is affixed to the undercarriage of a vehicle at a

grasipld, Giowdratmalokwe e chii dp used ¢olihwedse ahelhtr fldi radd the flow of

roadway pollutants as they are |liberated from.the

rpasiiieRP LA sodhq elfitant iigb) Genenaanle deresd duptien o gigtion of air can
et Lok B A0 R oG Ryt b i

bt movirg fast doughpwl dredt@ntssificint air flodr tonhd pelludart ttapwEmbodiments of
ener at ed_ passively while driving the vehicle), or .

tg@ ITignton FIoRisk @erp RS irap e 8y & Ra) ltes or paemlsat) dhattip affixed to the

fil y i 1§ eat ed - :

L S TR BB By oSGt 0 coecs sy

spedye TP knwiteO VE rSad Wit @ist) g@ierdi@n by tB@rvHieelsus®thet eehicle or at a
increase the air flow and the fl ow of roadway

nesitiont theit dlowts foneotpant| Wit rradwes pollwents dhetrse sucked undgr the vehicle

induction or_suction of. air ¢ sed. .ncrease

OB ey e i Bl af B9 Rl SE gt BB . blower, or
Wiagin}. heThe bolllhi@ni $raPOtan®BYi difinfosed NP diffeiehediRertals and is,
sufficient air flowto the pollutant trap. Enbodi nents

rotferdbdy, icompassdoef 2 metariad thet piids bydivcambpagp toeic gnetalg, oils, tars, fuels,

d ilter. or nenbrane).that is affixed to.the wheel .
BFseals, oisBicbg e PPt orie bt v gedpig and the e
posi tA%htck@éqlﬁ@édemtﬁ o SAMNEY t&Br(@Y., (EhgirocdBol kL hffixed to the
or roadway dust) generated by the wheels of the
roed gt splash zane af thesihicebwell$)aan hf ussdstofreduce dig amountiaffhydrocarbons
r oad ol lutants that .are sucked und the vehicle .
B CHE PR St el W B Yooy D BF By PO ELaugrge: As the tire
JigegHe Yda@lﬂla?%oﬁutamfs,af(‘yr cRABYR! by PHIlIMAG WHAY of flutants and water from a
pol lutant trap can be conposed of many different
wiettedrioadwayasiafacs or preafieg ablagrosclovfpmdlethnddadan dusefroml a dry roadway

t hat bj nds_hydrocarbons,. toxic nmetals, ojls, tars

HEiare the BRHLEN A% DORgRPte AR Sdhahe pllyian fiR 3Ad affixed thereto,
[ @ e SN he like. A

A TR AT

hydr osdditiomalfyi bt £ veldatieidivds boertaheadwadwaiacs H eshumonereated under

f the wheel well b d t t t
e R N e e ——
106 SEBELSHET BB ULhgee e PRl Ryny s

&t dravgh o thelvhdeBndfpasding badses (Ske drniVar]. whlutiedf Faradvie¥ngineers, vol.
surface or creati ng an aerosol of pollutant-I|aden dust

XV 8 No-ds Jueckithhy A8 telogiéeincreges e PERSaYE o8 18 plgelg ef the vehicle
95600 WGl POLL U BEak e 30 BE gy i vacuum

Julk tliRaexdyayspoliiames thitigietlibermdd ftomathie 2oadeduirface ath sueked under the
over a roadway surface, a vacuumis created under the

webHile pred aredlispapad euie apilutantieps thas g pasitioned ppden thoaelicle and/or in
The ,vehi cl,e lpduc v | 0 i

TR BNt DB AU KNSR 00 PRSI 7t rosavey
wheeeby bicyclists are drawn into the wheel s of

passi ng busses (See J. Natl. Acad of Forensic
Engi néerebicle equipped with a pollutant trap (e.g., a hydrocarbon filter affixed to the

wheel wells) and a pollutant liberator (e.g., a fan, blower, a vacuum that is affixed to the
vehicle in a manner that generates airflow, preferable a vacuum, so as to bring pollutants in

contact with the filter pad) is provided. The combination of the pollutant trap and pollutant
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XVIH, No. 1, June 2001). As velocity increases, the
pressure near the wheels of the vehicle decreases
wee@anysgs t he vacuum One enbodi nment of this | POUENS100$005048
utilizes this vacuum such that roadway pollutants that
léreeatbi &y mtprdvd thenantdvat 06 pdllstantl @diectad ensutheqobllutumié trap, especially

the vehicle . and, are di sposed ont ogﬁol | utant traps that
when the yehiclsie maitziaed stHewyeRs e weehd/ or in the wheel

wel | Sjiigﬁxet NEnde: Ll%loﬁu’%hpﬁ'ﬁ}g tf%? 8 AUEAgh kNG IO erﬁ’ttoaiiment. The
pol | ut@nts on the‘roadway surface. A VeRi ¢l e equi ppe
pulllutana trap 120 et bl rpagyehs. ddmaga tdjidrehil obum, friokd Bnportantly, removes

affixed to the wheel wells) and a pollutant |iberator

Rodlugpnts Gomahe repdyiag surfacey B Geigctina thy envarpmeaidl polliipps as they are
. . . |

HEAE 8P RS, SRFLSARDARLILON oBIRLE1ADI90 cepurc

thé enirdrirgdntflgshllut=ditspfromi wigier, of eheg awhipvdiuiiog refdwalieluids. In some
pollutant trap and pollutantliberator can inprove the

cahndinenss, thopellitanititap J20 seayedscoreligity the pdivfantant trap,

o P aht SRR ok bt TRRIEPE el Bl ERousing 124
MAGOPSIRNGE tifptiadal 26N ETHRHMREINEEY .cadbe a9 ltpd Gdtructuad that holds the
120 not onl fprevents damage to the vehicle but, nore

ot Py, fpemnle, oA et oldss e ellyiewdmaipad 126 and cxposes
L 5ES of e HEG R PRt TRIARRT ™ B Proufid SAB frpBtiment, the
1B GAB MeSa stidt@urp @hdt WoRRtthé paPutdROrHepar BiEsnd &%oses one side pad

envi ronnment al pollutants from water, or other
Rénfop eblleatingollotadisaylnf degiathsembodiments, thetredi YAdnean, bet freanged such

8 L, b R 8 AR, MB-Eak IR, 12 ot
érr)xg%bg:ilr%glg, tHRGI IRt fap qggicﬂﬂlpﬂigéls APpShRaRAtdpWRANt26t HARout a housing

6. The housing 1 can be any type oOf structure
24atWhen vdertihg hprsin totassttucturapr pheine thot “exldstithe podutant trap pad 126,

frame that "holds' the pollutant trap pad 126 and :
R Bt o SH Rincsts et cropiierblved bRl WESE digpolluant tap pad s
Rabhdit 33y Riay 208 el @R ERRAA B Mop ERRnOQUEHRSs, adhesive,
can be a s?ructure t hat "hol ds the pollufgnt trap pad

stRBvsa frtemrpositls imertockingenpadnd Z6néle pads | rhenhtniog] pressure, etc.) to the

qu?xl | ut ant s, n certain_ enbodi mentys, t he %gd 126 can be

FRRY @PPELF“FH eng etfhgrRermapently fregpav Y-exposed to

the roagdppe dﬁ%@ﬁ)leii iﬁﬁet‘ﬁﬁ%@feiﬂﬂe% 6n FuAD2 € Hollutant trap 120 can be
the pol | C

enbodi nent utant trap 1 nprises-a

goathadt antiny papt phd hGle what hapbses theo ysillngant 2dap Y126 to roadway
referring herein.to a structyre or a f

hat .
pohlgtaats (dirrsthyorn indaisetly)r dprlyrhine ifb%,mlﬁsrﬁgf;gaé 3 ygudeopr the wheel
[ I i nel wdi ng.: he . )
AR, TERC LSRR A RS ot L DG e igpeg uch that

ifprgdes thdapsunhadier drdvdhivdp of A%d drewBeel brelltapdhereby focuses airflow
adhesi ve, screws, fasteners with interlocking male and

afeiag Prrnadlutanisconio fheaolipratsm pad B ) to the
stru A% F}?/dwﬁ H'Fa ;ngt c?r%%ﬂlt b1%§ﬁ glgrf%etﬁsfl i %Eéﬁ?@ §,n1.1h|e )boﬁ{ltant trap pad

c
renmova
126 can comprise a pollutant trap material 130 which may comprise, for example, a

membrane, sponge or a filter, that collects hydrocarbons and/or toxic metals. In some
embodiments, the pollutant trap material 130 can bind, collect, catch and/or retain
pollutants. In some embodiments, the pollutant trap pad 126 can comprise material that can

repel water or other non-polluting roadway fluids. In one embodiment, the pollutant trap

-10-



As will be described in detail hereinafter in Figure

4, the pollutant trap 120 can be attached to any part
wW@R008/0988B8 cl e t hat exposes the pollutant trap paduifgs/005048

to roadway pollutants (directly or indirectly),

haetialdi 30gcdnriden deqisitetealbrbanyedd for @lacemention Wieethicle. In another

housi ng. The wheel housj ng é]or wheel well) of a

spedapentc pellyantqyean gigksaiak (3¢, comBrsesta PIWALRY €8 Popgs 132 that help the

i Ni:C ' and

R A s

t he paldnetediodihén, MagollRint B BbwRyial 130 comifse®bn absorbent sponge,

bottom broad surface view in Figure 2, the pollutant ) i

Whigh caide1iPemcam awgih of sEnthetifosquiesan SPeRgss tgﬁt @an; g used in certain
0 I C k1S f.or, e , r.ar :

BBuES oFBG ORI iup'od e B P LA iy g Patent No.

4,039, 41 4yeieddriretl B f QMY i6 HbYeH ifBsthoratdd s efdrénét Al sdri@embodiments,

material 130 can bind, collect, catch and/or retain

tho Pplviant Bap pad ddfrsowphiersi oredisns phehgsicplytthaitdogragdg and/or convert

P R TP P B3 b Bl REOGRE s ol boceriical

doRpoRpdd)ut ant trapmaterial 130 conprises a quilted

absorbent pad for placenment on the vehicle hi another
enbodfigenst3, showis|lantedge viewaqs amellgtanhirap 326.c Thppolbrantarap pad 126 has

ural it res._132 that . helpn th ol | ut an a .

paprign 3aBlh B ddimebr 1385 e AiTuPel bFb B 126 2 also include a
Relalitf 8ntigyerdlil40ne nekBRE GEBYdimbhs, RO!dfUiRNayéksadin have the same
mat erial 130 conprises an absorbent sponge, which can

vepdrties Tarpther enabodimenty,raable of thedayers 840 spthegwdlutanatrap pad 126 can
can be used in.certain enpodi nents. of .the inventi

R Ao RSBl Pt PP B 4 20 i ieprale B s 130 at of near he
tbptpeRtonN36 B 3% AkfteptdBR }E{Bbéﬁi% Yo Rbr-WpkRaht), SmBR% Ghyers 140 at or
i'ncorporated by reference hi sone enbodi nents, the

et Ithe dottotr pprtpad 132 6ochaver dlseshibe ganpsties @oil-attracting). In some

chemi.cal s t hat degrade and/ar convert the poll utant .
qrﬂ%ogﬁraérﬁantﬁiﬁmﬂm%ﬁ e _rf%ﬁ g BT (CopBEE g;ﬁ}' figemple, a coating
%ﬁrga&mqgfdgﬁa ecﬁ@tﬁfc%l Qf aﬁﬂﬁgﬁgéoﬂ HRlch GRERANNER) polFLE%Hrt?apspad 126 with

ge vi ew of utant” trap 126. T
guditionblbdesirblslaprqpedics26 has a top portion 136 and a

bottom portion 138. The pol|lutant trap pad 126 can,. )

al so mﬁepﬁo‘én%?dél“ﬁ?féi ?IF)POﬁFtaPTa%I? §ad, 186 gy tiehplgophitic, hydrophobic,
' : I t

STRBELIBe afd hyophdtfy, BV ERbdIAKRe 4P pIRTEN: trop pad 126 may

b4 Cativhid Aeiopiz! btitneiRturés ap hpddphdthc,ceaaiohiry endi dfietienhaterials. The

pr og;gti es. For _exanple, it may be desirable for the .
nodlyians tra pad 26 nedr comprise 9 paterigls 1mé ¥ss ghsasption, adsorption,

LB, o BBESEL SR AL LARBL! kB e gornion,

heiphiokidation/eqRiction Scoffildxatibl/tiReitiong )prévipit®ior, or biological uptake,
enbodi nents, the pollutant trap pad 126 may include a
@ ambinplionsihersed ipreaova theanalivtgicemthetoagvay.cheni cal
‘1"‘2 6avvi fg} A0 SBodMLGD RE PAIAS, (e BRY WRUmbLER Bfflent material

(referred to herein as “sorbents™) that may be absorbent, adsorbent, or both. Absorbent

materials are those that pick up and retain liquid distributed throughout its molecular
structure. Adsorbent materials are insoluble materials that are coated by a liquid on its
surface, including pores and capillaries. Sorbents can be natural organic, natural inorganic,

or synthetic. Natural organic sorbents may include peat moss, straw, hay sawdust, ground
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addi tional desirable properties. hi sone enbodi nents,
the pollutant trap pad 126 may be ol eophilic,

whyasopissdi c, or both ol eophilic and hydr ophobPCT/E2005/005048
ot her enbodi nents, the pollutant trap pad 126 may be
coatdobs)i feathsisp Piyser cindnbthbtl c&BoRbaded diaterialki COne aax'amplecof a natural
and anionic materials. The pollutant trap can .,
reegst thé e begised inireated peaty availale spder tbﬁ tra%@%mﬁ ‘P§A.ANSORB?,
rﬁa{hgx%’c%ﬁﬂ @‘o.rk/gﬂl P%F@@@Q@%@%ﬁé@fogﬁgan&’ Q’:a%ta&é | X@hr@Mmorganic sorbents

0 dedlodsclagg tpeﬂitenver@ﬁamltex glak® wcrdn,ebaﬁdl, Ofvlcanic ash, and the like.
§)r eci pitation, or biological uptake, or conbinations
yihclisf serbentanB\iE {isdidsoplastient sudhy @ P Ifeéba?@ﬁa;polﬁthylene and

di t I tr c f.hse
ORI RSPl P BRPAE 288, COTPIAS B e ke
HrbfatablfpoRbirbsns SeiisorhrEdsMaReRls, ar® Empllybd, wiish chEeBE intermixed or
materials are those that pick up and retain liquid

Iﬂpgﬂﬁdﬁwﬁéﬁﬁﬁﬁﬁﬁmﬁhout its nDIecuIar structure

Adsor ent r.e i.nsol ubl r j als

foar DU aifRferE b3S o FiRol AR Opiatd MR KEM it AR al Gygpich can be
1ﬁé¢tﬂbéﬂa€bﬁ'1ﬁ§> anSQﬁlSlﬁmléntC(ﬁ‘“th@ oN@hitridp 0@REEbedRrsthalFor example,
i norgani c, or synthetic. Natural organlc sorbents ma

sone| qmd@dgemts abihe podluteahiram é@O mmi@gnatergad@ derdgndrie @b ect salts that

f eat e RE’ and ot h a d materi al.s

S iRl o R e TS rcRl R dn ARG el Eihe I witts months. A

s‘hft@él& %s&%@ﬁb nRvMal 36} @ H&Iﬁﬁiﬂttﬁ‘% bh@Ae6NAMAE collects roadway salt is
, manufactured by H Point Industries,

d’dewth@drudl TdrSd PaCaNad &, 52515%; h¢remn@qgassly01mom@mtcd; bmference in its

e{pg?%gg%cﬂgagg%’eta e%llc ﬁzé sp er margtll?é %sg{qn% a?% \Aﬁ{e eiaé@r fﬂasorbed to the

db8GbEAEn REAA b ERI inSHE A R SQBTW Hii&tRaisle BBhY ﬂ"k %ﬁl%@eess Filtration

and pol ypropyl ene, cross-I|inked pol yners, rubbe
CatemyaHydrogadben, Cldrhioald $plyared Grhqo | Use of Bnehbscmbém material in the

mﬁg@{:\r? ?I‘télh olgé <?q§?1§$e,§110]5;2§1?1:)1§ rrcg]t;l%ap %1 ar§§a JZ%E}{, ‘,ﬁ{c—‘e use of a magnetized
%E)ﬁ%‘r\‘lﬁm%ﬁi mné\@rﬂé/l idichbwh 80 thel éfpmﬁlﬁicﬁi Hﬁ%‘i : RS ﬁbdlﬁr &mployed in

e art, any of corporate
thé tembadinssmito désmabt* Imfem he(Spolelgut @rft. Rat.alNo18(32d@SC) htveth expressly
herein. For exanp sone errbodl ments of the poll utant
1pg%orf@§byﬁ@ﬁe{?@ge }Faltt%‘?l}“zlﬂé‘ -desi gned to collect salts
that @3¢ .
r oadven Séﬁg?ﬁe% g)f ! eﬂo% W%ﬁ%gﬂ% ﬁanr 1ﬁ§ﬂhé F?lg%?g(!hhbﬁ'ﬂ t}}ﬂ?ﬂg of suitable
rakisbmhensdr filsdre thalcaih de wed alohebait cdirﬁ’ﬂ:j&a@@ﬂwltﬁ&nhd&ahembranes and
collects r oadvvay salt is described in U S Pat.
fgtesp desprbed herpw; nFQgxaBBls, i VA ForeedEaes: th@pelﬂ%tﬁ%fetrap 120 can
1{1&%1&% Sn€ Bf H ?% bf thbé! ﬁ éﬂln%%é%fﬂilsiﬁsor%aé) oﬁﬁw ”?EéHNO (a company

assi um sa S Ccan

1@@&&& Redinpaay & loddted QLN drth-lEabthsttﬁﬁM awvifigR (hamerdtbiyt &a free economic
avai l able fromthe Pall Process Filtration Conpa

ny,
zvayel o e iskystrialpriro€ Sillanpag | ojtyrk rndsitlen phoiegsel ifering material can depend

ﬁx%r %%crl]\gva}g%%ﬁ tlar?tl(s) targe{]eed for removal. In some example embodiments, the

pollutant trap 120 can include a filtering polymer material (“FPM”), which is available
from ESFIL TECHNO, and which is chemically stable to diluted acids, alkalis, alcohols,
saturated hydrocarbon, glycerin, oils, petroleum and fresh water, and have a temperature
range of maintenance from -30°C up to +70°C. In other embodiments, the pollutant trap

120 can include a perchlorovinyl filtering material (“FPP”), which is available from ESFIL
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pol lution trap 120 descri bed herein is contenpl at ed.
Simlarly, the use of a magnetized absorbent materi al
WO 20080088 i N the art and this technol ogy can aPGDURM®05/005048

readily enployed in the enbodi nents descri be herein.

TEEHN®, Jand Which Rathereall stble 45 btrohgraeids ancpratkadib,y alcohols, and

|ncor50rated by reference in its entirety). .
nigsirecaghon, pandobps @ avarking afsmperteigntange| few mf; to 60°C.

1%%{ hL ARl étte}/lﬁgsma‘%énaﬁél kﬁa?% JEIRGanes, ﬂJoufuha'.ni %9 108kom ESFIL

can e use ne or n CO i nat1on W

TEOHN® escladyd, bid isehst tesed i toeGPRED Qlgbnerdy ussdarfgal thin air and gas
in various embodi ments, the pollutant trap 120 can
filirsing eF RN D- 6r(g9ﬁ9ﬂf@1}’oﬂseﬂh@fﬁ piifiegtina tady lignids, fuels, oils including

1aq o% a{P éaéﬁlt}c esNg %E%%sk%?%ﬁ@gggﬁér%lﬁpﬁt ﬁq"of Mﬁ%@ﬁ%f alcohols,

aatdsamﬁraeeh@p mmm@rsezoagaﬁbralmﬁu@urfbﬁﬂelaa{g ofgfarticles of more than
Si |l amae cu%z and the choice of filtering materi al

ﬁ:‘é@n rrn@rpéﬁd PQ%)EEG@V\HQ% dintendad fos ypurificaiéare @f frsefumery liquids,

gaté\l/sl ﬁ@tugaé%c? ﬁ%f’fﬁé@% f)lls]; tag}q%hgee g.%lf)y n%]rla %&om%&%&tel’ and aqueous

s(o'hﬁﬁ% YromMe6hunical ai@irlire), PARC [TS-ESSF(EEneTﬁ d faﬂﬂltermg thin gases
which is chen1calg%(stable to dilut aci al kal i s,

aaldcainpland ERSKH &iled (generadly andsd nfor qhylcekamng of |aiz, from aero disperse
lﬁgﬁiroleu nd f.resh water %8’% ve a tenperature

1§&s-ape PEPBFFQRE‘?@HIPF]BWC aaé‘ 8% r00C. In ot her
embodA ARA{ch thé Beuﬁ@hﬂ R0 éeha&nﬁﬁﬁe c«aﬁommbﬂéﬂmsahat can be used as
perchlorovinyl filtering materi al PP"), which is

falteas inablher appiwamﬁl biTredHiNG, toamoblwas éﬁl‘wrs” chéfilterahatgrial,” the use of
aci.ds and.al kal.i s ohol s,

t abl t t )
BEEn wotrAls B oo RGN s Ry Bri N pisiuR Htgneh the material

- h
R

thaterialESREthef] BoHNGlow chuyieg rodduwtay ipslint@antsiniend bely pl:me the pollutants in
FPP- D ( enehiﬁly used for thin a r anquas f||t %)

REPEIELYA %m@ie e gk thFHfioﬁ Wi PR GFF 6t e°t on, in or are

[ E t

ﬂggggltg Stl’ées E’lﬁg rﬁra‘gein’i ggisgkgllsx’fgﬂnagdlﬁ'}éh gg%ga}lg?civif/ cal?élgg the pollutants is
directly iapatiedmo ofie Alteohntesial &ep.dpassing al-fiaw i ) vacuum generated by the
rﬁgflggl(lql_ég% g{:h%g]g roé %gqqngéﬁ# %35% semd Lo o(ljlgilargtpp@%qu AL ofnLthe wheel well onto
fﬁ’li ﬁ%Zel{t 1‘? tt}?e{jl\gﬁée} (xggltog ;t‘lgét \é 39@& AR é)gfreg gﬁﬂag&ﬂﬁlgs’, the airflow carrying

tae |pdﬁutah$Clb niadsferrad dntbethie diliez éﬁﬂlmﬂyi‘ (e. gn dheagmmeSalrﬂow or vacuum
sol utions from nmechanical_ inpurities),

gegenataddny e aatation of the iwheels iheplieqted %@%@Sf%‘éﬁ ﬁmm&h lipge to a filter
FE{‘@F alll’rio&Heg étgg{rlre éggrln 1% ysed 5% % Waﬂlcfel Eﬁa%f 29 RL tM In some

m aero ures, Inc oorgant s

éaﬂfddemelats amd pwmﬂaﬁmap 1% ﬂhhsa u&hpﬁmn@ehhlgttmthaw amghztblerance for
can conprise various materials that can be used as
hqat,t%g smafﬁf@iﬂf@ﬁt hayisl nadlatans ﬁellec@pn mé@mrtﬂ@dhﬁfoarﬁemuaffected by high

ters terl e.use of, t

tgwgﬁra g{o§ na%gr&al% gk{at Elg 2 gsaagl? Icom U.St][(j)n oty t aﬁ ng the pollutant
#dp’ 150 Wb@&ﬁé‘;pd&@d tiMneagbnd bR Td8Ele %lubject to hlgh temperatures, e.g., in

proximity to the engine or the exhaust system.

Another common roadway pollutant that causes significant environmental damage
are ether-based contaminants such as tertiary butyl ethers of the type utilized as gasoline

oxygenates, for example, methyl tert-butyl ether (MTBE), ethyl tert-butyl ether, and methyl
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when it is used in a pollutant trap, although in sone
cases the air-flow can pass through the nmaterial.
woRat0hee1838n air-fl ow carryi ng roadway pol | ut aneGI/nsmds/005048
only place the pollutants in proximty to the filter
thaiaﬁfyil @theg Oarddndlio tiher selachwgyfop exdnyplantesrabydrofipdd. eFhedull extent of
in or are bound to the filter material. In sone
MWB@dmréwglatlmh én 47§ rarenpdeaiary hay onlerssentixbasn gndagsiood. A study

p%{rtioflﬁ&i Ys 6}9394 o? d(hé N Q?eo{lgééa%;&{}?éﬁ %\% 1%){128 L erRzlga%'ty PAssessment

Oow Or* vacuum gener a Ion O

Mbgahsreotalédehay B/DIBE ¢s 1he stndseskt bymheuledgeqédEs@miminant in urban
the wheel well onto filters present in the wheel well

soundvaigre P aibace B.4..0t ReZogartldd Wrdnt Wilbety and G- V. digice. "Preliminary
a%&égﬁﬂél{]c%fitﬂ? o@c%eﬂ{,%gﬁds %$s§1b‘ier 90'&%6 o%%Tﬁﬁtlﬁ ég&ﬁldfv&;a etr % the United

Irect SSive alr

SieRsr av@d1 gyt 'Ehvlh@h A NT&hnbIn eswrmeaos (BRichectSeral different
and transferred through a hose to a filter materi al

abﬁ@rbem raaktemly apokneWI o 'thp the Dhertlipeed, epntemimapts, i parfignlar, MTBE,
550k o, DRSS mel OB AA 0o, ssan146

5,941, maté 524,842, BABEOIAI 8475303 havE® P@i4, 1002l of which are hereby
col lection properties that are not af f ect ed by hi gh

- axprasely 4 amqmmr ated ol referemeq wrtheil entirpiaes)-have a hi gh

conb t he | I ut nt tr 120t

pe o GybeRtial the eRbrHenE* A8 b bBhigpaBRay e e cbsorben
thABRA RESHIRY in ©1.9: Patérit NY. @47813D¥, 610 §1ﬁﬁ1a§ﬁﬁ1'téﬂﬁﬂ Qﬁa}I heepreferred for
exhaust system Anot her common roadvvay pol | ut ant t hat

thapslbgai apadrbenigrad @oberasmintfticadnegectsrails, greases and the like, but

aiqo“tﬁépgbn%i;ﬁ&oﬁé’ AT S8 AR B b S NSl e, nytene,
At8d HS%HBéfbotn@ Eﬂllgidﬁ){ﬂed %19€Jls (& BE)Fheﬁt HMJuous contaminants are

ter -butyl” et her, net hyltert-anyl ether, and al so
aghdrer ths ohmermﬁﬁcuﬂtmonepmmm [59] retmachveafwmrwﬁuar and afh earfimbgenic. This

nt of MIBE cqntam natlo i n US groundwat ers has
ﬁ@rﬁe {JBATPL DT AP SRSHdOn S%&&f%@ﬂ%%ﬂmw copper, lead,

eﬁ 91%3t hgsehie, @‘H%IOgdn?la{ne g)yeyE Ei Pf¥low describes. one way to

al 1ty Asses$nent ram reveal ed t at MIBE i
minmfaﬁmemhisrxbmbmwaamiay det ected contam nant in ur ban
groundwaters (Squillace P. J., J . S. Zogorski, W G
Wl ber, and C. V. Price. "Prelimnary assessnent of

the occurrence and possi bl of MIBE in
groundwater in the United %t at es]?]giggs- 1994". Environ.
Sci . Ihesderab préfird 4 Zilted Sidetr{id $6)sE. willeiteriaventiohf &1 #ifitsion solution

absorbent materials are known to trap the ether-based
ig grentReth H90s a suifablgygolvent gpd ﬂnﬁrehsoﬂa@t iSRPogidiong; Ingthis example a

S5 BBPAca 5% oo 0 By oo, wich
i6 tHd 9eadfidn paddhcd of B4%d dbuil mebifachiteh3 BEEDERAEGNYE 2045, and 66%
expresslﬁglncorporated by reference in their

lgweed eil.i Ebg absprhant pemposifion ip addadde di dhesed sxplasionipregfimaixer with the
aggt%or bﬁ(gtguﬁrg%f %r Ié% hﬁg{ssuo%h ﬁgthteggﬁgfsl g)%goer{l%srh%grﬁcg%rehgcrus The substrate
ifahi8 Hxahpld B Rviiveh BolyffdplRhe, viz. the VERASPUN material of Yarorough
& Co., Inc. of High Point N.C. This material has a weight of 1 oz./square ft. The substrate
material is immersed in the infusion solution until saturated, then removed and excess
liquid allowed to drip off. The material is then placed in a convection oven at 110 to 120°F

until acetone free. The material is then cured at room temperature for one week. The
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the pol |l utant absorbent pad 126 because it efficiently
collects oils, greases and the |ike, but also traps
wpegosogisstis slightly sol ubl e organi ¢ conpoundsPGUIUR2085005048
benzene, toluene, xylene, hal ogenated hydrocarbons,
midlﬁﬁg/hﬁteeldl glthmod;lﬁedchﬂcand Thlessquentlyi fotnsedcipntagious fifteisconfigurations
nmore_ difficult conpounds to renove from

@%&é?ﬁéﬁﬂh§W€w€HW@iﬁ%@EﬂP@e -Thi s absorbent materi al
can a\lﬁ’tﬂ Eﬁ?ﬁ\‘,g tJ‘EéﬁnLe 4 Oarkﬁehﬁlljé:fb(ﬁﬁ sﬁ@\gﬂ]oﬂ@rogé\{f%@m The roadway

copper, | ea inc, arsenic

202r ie Whywn EXenplleyel ob pblbwvamte 204 idps seinén Vb&yrotad)way 202 as is generally
manuf acture this absorbent material. EXAMPLE

lenostar torqsc: o Bag ¥ehacle 209 dncludgs st Yehicde bedy 292 aw‘l Wlilei’lﬁ @006, which are
§ho¥1?xn1{)| Byt f%@sét n}?irg%l dspg]ﬁé ‘dgé(i) ;%g; 4 SvREEREh e)t%)sf r ?H%] Rehicle body 205

e SO ent “conposi

ihflugeseatamideside 209 wihichis &popgdepanetbalivaydd Ws\thd@h®de 200 moves
acetone and 10 w w absorbent conposition, which is the

geng theoroagvay ube potlumts, 2%@@@&%@&%% etading3whgels 206.  The

TE 2945, a0 The abso
G Proate erdil Y hABRECA b FBeGrRRHEE i g, whects 206

aMdfdr duBeo qs‘eetrawema&@latea ¥8dbrfa0l alotinb Ak So9mgiihidle tzb@ The rotation
sol ution beconmes honbgeneous. The substrate in this

dihepihsels 208 qaomaslen pepypiod pylletnets thatzcantdaelagEFdﬁsmhwle and the

OB iy BB WPyt DT Yoyl e potatans
154408 i A RFa08 bEfHeabadway, CRBASE fhdal® dr'ﬁﬁ dg B@ﬂéﬁﬂl&ﬁ and increased damage
solution until saturated, then renoved and excess

toj the eavisdnmne d Sinse dh¢ pheéls 206 laes imadizect adntiet Witethe roadway 202, the

BB eTeReieS St P pEveidh 2hGeaf Bipatilar e wheel we

sl Qef or one week. Theresulting material is
t hen shredded and subsequently formed in various
filt eFhecgmiy glpdatutaris rdselty fromt o wind-tunnel H&Cﬂlhmatedel the rotation of

tgtam%egls%ﬁgeﬂwa i, Gy g e e 0 i B T s eicle create Tow
621% v@helels%ﬁﬁmg% oBfé'c{s% !t cﬁa\?vg‘loghﬁlp@i% ev@hé%[‘ 'SRE for example,

roa as 1s genera known to occur.
(e G?ziusalﬂﬁﬁtdr ot Bud &¢hee] ‘Imghmcsl andbokigmaial MﬁﬂhodﬁfeneP&ventlon of These

206, which are shgwn to be a part] al
AefidtndudapFs AN fdertio @ Forgasic Engineers,
Vgpgﬁﬁﬁ‘ﬁgleﬁgﬁﬁ' 480309 which is exposed to the

way 2

roa e vehi'cl e 200 noves al ong the

r oadviRferringeo Fogure b antistadéitviawef dhesvahidie dhbyl Wd&ib208 is shown where
rotating wheels 206. The poIIutants 204 are carrie

the wheplewelb AARAges s ingliederappalivéant trapnd Ae Whaslwell RS fhcludes an inner
Mﬁgé 2 ?,09 tﬁﬂ%fgﬁ \‘f/iptﬁ ,Q%Bivﬁﬁ_ldggﬂlﬁ% %hedTﬂ{' %ﬁsﬁ@ﬁj surface 212

he "novi ng tion 0

dﬂﬂﬁ@d@ th%Qﬁnéi&ﬁrfﬁ@SZJﬂOttoltﬂe BodR08Yofalie vediidle Q&@ltsﬁcﬁ 3t a partially open
can damage the vehicle and the environnent.

kusipgtis amed. dladdepaveld 2Whpatiplly h@}Sﬁ%thewvﬂt_ee} %@61 and wheel assembly
L£guses the pollutants to

With reference to Figures 6-8, the pollutant trap(s) 120 is shown attached to the
wheel well 208 of a vehicle 200. Figure 6 shows a pollutant trap 120 attached to the inner
surface 210 of the wheel well 208. Figure 7 shows multiple pollutant traps 120 attached to
the inner surface 210 of the wheel well 208. Figure 8 shows a pollutant trap 120 attached to

the transition surface 212 of the wheel well 208. As described hereinabove, since the
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rise to the surface of the roadway, creating unsafe
driving conditions and increased damage to the
we@poosoossent . Since the wheels 206 are in di r eB€T/US2005/005048
contact with the roadway 202, the poll utant
groatest ndonhedritarion of goedtaysjolineamis ishe thibedles] 268 CﬁhﬂVCHlﬂG it may be
articular, at the wheel wel|l 208 ofthe vehicle,

FaBle gp aarh &%m@%&m 52G totheaviipsd dvellighel f%qopecatlgly, in some
SRR 10U Rl 6 SRR, 00 AP hen

cr eat'thd pwllpnessay ¢2@tcah e mﬁ@elto afgpualtitgde @bnﬁgmatiarg for example,
be drawn_toward the wheel. See, for exanple, "The
toangdar, eHptisel drshape sapas) quFﬁnaMarascn@ﬁ@r,arO%%ewhsncal or any other

%ﬁ}é ﬁglt flso gesﬁé ey I%] tq[t %'ﬁﬁoo Llngpgr'? %f g%ds or #f(yri:ﬂ‘i%%ﬁeﬁ/lvehlcle The

en 1 n na I Ona or ensli

dinghsiesy st thY@bllutivirag\Nm20 dan whay d@beﬂldﬂ@ o200 pafRehiRf Eltral%ement and
to Figure 5 a detailed view of the vehicle wheel well

logrionof Shoppiluian taptIRG, astiedl bw@scm@d@%@@t%%’rqfw@w@e pollutant
t trap ud
o P Bl R 3RSV Bl n Ol WHERLPER Bl PREE  mu
A ldvehidl€ 200 afbhds DEhabe tHad GeooddderBaiie ! the WRel WEIEEplash pattern of a
surface 210 to the body 205 of the vehicle 200, such
paticular yhials 400 gndpehashioshapagnil/er positien unduehevelsrle that is optimal

b, 5B Gyt aFE, b w30 BRdasp 0 ARy FE 100 by the vaouu
@@At&dlmﬂe drivid 80d/dr28y tostiehaMibwabt @5hRch E&aﬁeh%w\dﬂ ?Sﬂlutant liberator

of a vehicle 200. Figure 6 shows a poll
Sf;ur?}aps 42@1 htcvt\@c,mwatslulmhl@arﬁmar surface 210 of the

oo TS B rap A o] o GpEL s Bt 3SRt e poltutant trap
mhaslthdeéticid48o. ’ﬂn@%&h&i §f‘é’c’l’h§hﬁeﬂ‘}hh}“5@ﬁ§edtt6 %Pcaéﬁz@le pollutant trap
attached to the transition surface 2 of the wh

29I tb thxOBehidls 10@such belekar, elipaisaews, mihnmeest, tﬁ@gemea;t blsat:kets and the
1 ncentratlon of roadway pollutants is at the whee

of a vehicle, it my be desirable to attach the
pol | Unaste EnBEaiMeR: iR Sdifit 8] ts 208n Ar¥ide 209 of
in sone éhbodiﬁents, t%e mﬁ@gﬁbmell IS coﬁflgureg side 209 of a
ehedn 0@l By pevidiez thel polingant tdap 20 dlfhﬁlepnid!etsi@mf ] rva}ncle 209, the

pé)i]gfﬁ%? grag fy%gaéi%glﬁqtztgrﬂ?enép lﬁ!ﬁ,l%t? E]lzaar? a%e(z Hfgslﬁgg o Egé{ﬁ‘f@fc)lrwhen the vehicle
J0RCik airEih Q{n’ th‘é 55&%&? 2&)2r O@&otﬁeﬁ’Q%ﬂo‘&ﬂ’hentOEtﬂf‘?ﬁ'oereHl%Bdiments, the
shape that 5e3|g e it onto any patt a

wiltndeb howsik Iﬂ4 ofbnvehtlon D@ eddesiined kwch t]lihlﬁt dnpmnss t(hﬁ Sa@fum under the
the pollutant trap 120 can vary dependi ng on

vehicls £ efrinky the meeplewell ankion foetses Hie dispersed psamamsaaaﬁo the pollutant

as will be described hereinafter.
tﬁgﬁ;@@g g?y the pollutant trap 120 is constructed such

that Ag stsoviagBlgyrd 9,tthe pollaithepitdahapelsd be perd@sd @ a @ud flap 244
a mud flap of a vehicle 200 and has a shape that is

od erirebirde 0. eGenpralle hawevar, 4eeshpwapn Figvre 49.tthe polbtany trap 120 may be
provided anywhere on the underside 209 of the vehicle 200, such that the exposed portion

of the pollutant trap 120 is facing toward the roadway 202 at a position that collects
roadway pollutants as they are liberated from the roadway surface. In some embodiments,
the pollutant trap 120 may be provided at the front of the vehicle. In more embodiments,
the pollutant trap 120 may be provided at the fender wheel well.
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particul ar vehicle 100 and/or has a shape and/or

position under the vehicle that is optinmal for the
waeeloseesson of pollutants driven into and undePCEHESI05/005048

the vehicle 100 by the vacuum created while driving

and/ dn soyhet @mbditmantsfd pethoant\séomilaioicorckbeeastobync shown) may be used

pol lutant |iberator such as a fan, bJower, or vacuum

tgppareatcutre FiRdlqyeme BgPallugmt 120 Mht/orarasgd Rl IhgERDY aincreasing the
AR oo A IR Soliin Bl bl 1Ayt M. 1 some

enfiicaigrherith ethp @lol tutaanstichulagpr 12§ use foleed wehictio® ol Biktiod U6 hncrease the

as Velcro, clips, screws, adhesives, fasteners,

By g@\p(etEg(’am@m afpellpiapistinpyatgr mchls obtpsg ot Jmited to, blowers, motors,
t ~ftrap 120 is attached to the underside 209 of

fglqé\/"ke |tg{gﬁelké'00. By providing the pollutant trap 120 on

t he undemss embodintenise e helhRHA, traph 2P ohh Weadtnfighrg 2011 bacteria,

collects the pollutants that are di sturbed or

Vifuses ApeQr wHoh mipw-yegpiigne PYooexample. panesnladiment (not shown) the

. r ; LN t id | . .

BB 92 bR IS TR T i g s o
1R Eds@BI5i6 spilked ad Nakies.t TheIOMESbiae of ﬁﬁb&@%rgﬁlﬁﬁﬁs b&ifing into contact
vehicle 100 or into the wheel well and/or focuses the

witls gy sathcp dd pigreadirssudimointhedessh plithameicra-engenisad Arpexample of an

sha Fiqure,9 he pollutant trap.120 al s L

a@?lbq}}ca%vg]dc (‘Pﬁl%é({ m%dhf fogg)ls 521&1 MCrOSCopic; %l%eszlég%green %OB&TM, which is
dsanslalfom MRk TREnSIBSWE Limitéd 6PKend Bngldh@. Figure 11 illustrates
pol lutant trap 120 may be provi ded anywhere on the

anather sintrodoento pt teh polwshitcirep 2100, thatiohayt hgt usedeto neutralize micro-

exposed poriion.of. the | lutant tra 20 | s faci .
FERETE" RS hodiinriests! Dnepilit iR 1ot & bE prEGL™ an ulra-viole
Hghad¥a¥e RSb 18 ANb8d/BS ndd@Yiz@b&teAD &b &U ahd OfRet BEsanisms present in
roadway surface. [n sone embodi nents, the poll utant

the glluRat rteap B20.pr dviadetieatembhdiniantnt thef polgantehige| 20 includes a
.n re enbodi nents, the pollutant .trap 120 may be. . .

ip{FPlaBH OB A 470 el SYbHBEIOT A P4 K8 Grva bt Heigic substance

%hibRhd BEAG of tthePb Bt Bfp pddOBIAt B ?/étne&%t}ﬁl %i‘i‘l%di’ﬁ?éﬁt,gtﬁe pollutant

used to 1 ncrease the air flow near the pollutant tra
teapdhdndescadismyectant er edmpaion tdrae kil mgictooegapaimsut ant s

oo LR e AR A g ached, (0 L Roll U Bl et o
a'i‘i?%uf#?oqe Q&Ei&l%%u{fgél# Gor WarPhle SHGTLRA b d&rﬂ&ﬁt?ﬁfeepogﬂ@am trap 120 can
arr 0 Ex f po?u e,

W. anples o utant stinulator 1nclu
Heuperatamenidy fikedriot thd veldcleMOOWEt sthetmabodimehtnthegrodlutapetrap 120 can
like. In sone enbodi nents, the pollutant trap 120 can

bsedetesheblyuiiesd 1othei Yahioks 2P@r ila sovier rakadimanta) the houpiag 224 can be

N PR
it higtachsble catiRd replhbeadlel | Hisklll Whdre rerfilsydimets s thel gsllvadnt trap 120 is

exposed, while in other embodiments, the pollutant trap 120 is concealed.

Referring now to Figures 12-13, in some embodiments, the pollutant trap 310 can
be disposed near or on a brake shield 305 to collect pollutants released from a disk brake
pad of a vehicle when the disk brake pad engages the disk brake rotor to stop the vehicle.
Brake shields are well known in the art, and one such example of a brake shield is
described in U.S. Patent No. 4,484,667, entitled “Shield Plate in Wheel and Disc Brake
Assembly” filed September 27, 1982, the entirety of which is incorporated by reference
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m croscopi c spikes as it dries. The cell nenbrane of
m cro-organi sns conmng into contact wwth this surface
w0 goopiogxsaed, resulting in the death of the PCT/US2005/005048
m cro-organism An exanple of an anti-mcrobic liquid
wéiah Tier piks ahidldBe5 oac bpiconfgirké sn iasvaBieogoerays to suitably fit the
3000(tm, which is_available from M crogeni x,
ERdee peser styles elowhests thatare apslpblefer agiogipbiles; 1 The example of the
I%rhf(efssh%la';3§§ SR nffigﬁfgg qg_'—]]@?d% b%fdi oy élyfh%rhtmetr-r %% oF208wheel of an
at nmay "be used to“neutrallze mcro organi sns.

Sensbilgbdtivea ®pddiontofehrehtdltant rotoapf 4 kkcmakdédor that wheel. The
exposed to an ultra-violet |ight source 250 to Kill

biAky ereld M aapi beecanfiginedita haye ajhiesnnghg phie ép0 and include an inner

or i Septq. t-aat . .
A bPEESS nB i bl RG] 323 copliing Senibll 330 for passing the
Whé&dl Bfu@s tabe @nnadteditt the Binet tchicul poHRNGS 0@ thebreke eicld 305.

for exanple, an antibiotic substance which is coated
on t hgpiss |12t khelse rilpstiiel an zbofdangnétofh gpRelant trap 310 that can be

SRR oS B LA R PR Lk b o

THAPolhtbht GRRL RTPE AL RAdiBRdsed Bn RheREtoCaNfringt ERthe shrbee of the brake
di sposed on any suitable vehicle surface. For exanPI
utan

e,
shicld A%, egbieishefacsthahicerothe netanef a digls biaks. clhe nadlutant trap 310 can

er nanent fixed to t.he vehicle 200. I .
B a el dopichsby ifEen SPpS g horih 30 Blet s graynd the inner
$dnk@d pbi®ioh RS0 Ve MChrake Sileld 1305 20dEn BHRP SR Fortiéh18S5 that fits inside
housi hg 224 can be permanently attached to the vehicle

@Dihe ahnulet hlate 3¢thodh seme smbodienapist thatpebutant dipp 346 cer@xtend to the

i s detachab d/ I b] e. til

B aarereSIa e oop1 JEB ARG Ra, Eeelh Febidss ddieuiagt frgp pad 315 to
¢dieBt B8 orAB0ALE TR biher HHBuRRL! U@ Holllf28P trdg Padl 315 can be removable
conceal ed. Referring now to Figures 12-13, in sone

fomotie nEediugant tthap  pidl ifort disposel apd 3dlacearenbe Idi syyes edhbodiments, the
near or k lield t |l ect | | ut.ant :

P b B R B b ATy Eh AR TR ipgrated with the
BBk s}ﬁﬁlﬂkﬁ)Spﬁgh ?IEEQQ Sarb r%@siﬂ%li Knf? lr(léﬁ(? th@pOMuth $4pPPLO performs the

the vehicle. Brake shields are we kKnown 1 n the art,

functianef the bakexshigdd end fhegpoblutakietrs)i telbdodksbrales dust fiedn the wheel and
U S. Patent No, 4,484,667, entitled "Shield Plate in

ApeEe thefaals dist grda%gerpgﬂi@#@rw the PR aRT 157

1982, - ' : i eh b Sl :

ot o SHgEho © ifleg 1Y B sorfic RRGRRGAL B polluion trap 120 can be
digpdsed wead aibralee ussemblyy 385, VEhgsbrike assetnblf B35 icantihelude a movable
nuner ous. types or styles of wheels that are avail abl

br@kinﬁé_tl%f : 40g for erp@DEs, éﬁﬁ’[pé’agy _f‘?‘H’éi Bt HREke Fotar al%@gg one or more
l?lﬁfrg]g\'?ads% e0'. gl'fﬁrtgfs vﬁ%éféﬂ)%edgl?enblgﬁe ?éos%%g:ﬁf% 58@&0@2% aabrake rotor 310 with

- Sl an au

B biaRihgQlurfabe 3doeeh1 and two ik Wralef paals B3k 3Dr. akae fpotution trap 120
that wheel. The brake shield 305 can be configured to

¢ranvalse be iserd smeantare pollantsGomapilier pabediments oprake assemblies, for

coni cal portion 350 A fl I -

SRME R B Syl QECGRT HE MG g ek shoes and o
6iake Bfung WiES bedkinDsirfiRel MGbmE MMBHAMEAE,t the bra&lasedmbly can have
the brake shield 305.

one braking surface or two or more braking surfaces, and can also have one brake pad or
two or more brake pads. The pollution trap 120 can be positioned such that it is exposed to
a pollutant so that it can capture at least a portion of the pollutant for example, brake dust,

generated from placing the brake pad 330 in contact with the braking surface 340 while the
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Figures 12-13 also illustrate an enbodi nent of a

pol lutant trap 310 that can be affixed near the brake
w@hioshois305 t o capture brake dust generated freeT/Ukm®o5/005048

di sk brake pad. The pollutant trap 310 can be di sposed

toakiog suefate 3d0an innnetionf daé nllatant aererafedt &um bichkde, for example,

shi ?I d 305 'gadlt:, e surface that faces the rotor of

rigglese gpék%bra 310 ot o the lglgklgg sudags I\ thatase freed as a result of
340
ﬁﬁm’ﬂ rpaD e RAP R0 Bt HU A AT B HiBRe B0

br ak eRefhirilgdo Fhurans, mn;oﬁlétdfmboﬂﬁﬁbﬂtaforrp@)@itﬂoﬁﬁlgaﬁé pbh@ion trap 120
flts inside of the_ annul ar plate 360. In sone

Ahbgibterassemptdy 839.1the aw@uttomat@psh?@ ceabecengetpd te theybrake assembly
4507 OALEL 20050350 TS 830 5y 4 rosiion

odlsdt pulldtaptdieln pbbt ethbodimentb theRslhtiba ftapt 128Pcapast Soected to the

can_be renovable fromthe pollutant trap 310 for
V@h@&f@wﬂe&m tp agnemlesrdhat in P01§1§ﬁﬁ§d dorbsay ,songgeged to the wheel, or
cg%éclfécﬁ E)rﬁ&u;’elgn ﬁgoﬂﬁd V\f}ll%l e.qr tﬁ% rugggrmde of the vehicle

escri ove can pe |n egra

iBBIf e|D’et&%m$1gQHe bbt@ﬁlalt }Tﬂ@é{e i @ofndeking e pollftionerdp 120 Rethe vehicle
pol lutant trap 310 ornms the function of the brake

cghibel of lgad Haﬁéﬂlﬁoqlqml@dsﬂﬂt onrthp)conﬁglbam op tlekweldelstitself. As stated
ust and ot

P R R R AR AR BBl 8 hoBlhaRhiRg by e rotaton

o ey s, Rispetiflyldfier bpplEafibn smqﬂra@@tcsantb@qmmécklyttﬂaﬁ&emd to a filter
trap 120 can be di sposed near a brake assenbly” 3

ey riced sy whbleyorB 88 ehirlé.ndih some embodithénss, kﬁoalemgple a hose is

ML S B B FL L A (. o
coRh&tXRMRE %rak%%sé?ﬁlﬁ& Ss@F DL ARV e3P Fl(fif%l:éjﬁﬁsorgkepﬁs@grﬁbly) and the

rotor 310 with two braking surfaces 340, 341 and
attiflow bordkipingaths 13’3@ d881is tTdnsfqmwﬂl tot a ditet Imqjeﬁeﬂcxhatars housed at a

pgﬁ%lga ?ﬁ%ﬁt qrg? %Baﬁ(g eggggni"]]:lq grabo 1161];6{1@;%#525 herein are examples of

pﬁéé@é F@éonﬂ%&%@ﬁﬂhﬁoﬁ%ﬁﬁ@?{%&g&ﬁe, %ﬁ?ﬂ‘ﬁge é){éﬁ'faplésncﬁé HGESeant to limit

drum brake shoes and a rumw t
tsumveten tb mnoiresegptixed ispeeifica]ly tdseldsed k e assenbly can

have _.one bra surface or two or _nmore braking

sur f &Eégmea%ﬁéo SiF-se pallbtaghap ladas patitigned Hixipal to the brake
rgke. t 0

SSRARIPORSERIR (e BRI LR AR ARCCARDIF o bk dut by

pbliation traje 820 Bajpksible. AmbodaatntaaRaohicaplatd where the pollution trap 120
| utant for exanple, brake dust, 8lener ated from

cgm 5% PRYUeR 2 pAlRBCY A larationsrelasing 4@ thovirelse askembply sl ngor example,
tt%i EB Fq ffg%vﬁbl &ntﬁlfgéﬁhbﬁ% ﬁr%F( nggletosfh% ﬁrﬁki:gll‘g ﬂTcRﬁtj 8f contact, for

t genera can |

emahp]epﬂeSpoﬁthm dohrcho ke bpad p3dDe.gr, bfelk@rpaﬁhﬁobéﬂkh Beaking surface,
surface 340 that are freed as a result of friction
etﬁet%@ﬁ%%ﬁlﬁﬁﬁﬁ%@%%Wﬁ@%ﬂ@k relgfiveuipfthe brairgs point of contact,

f LN 0. bl gure 15, 0
sgﬁgihggtlg n;?)lﬁlupgn t1R§ gg{ll can I%ﬂltéectt A% 6%[I ﬁoH}e 0 ﬂ? ﬁ];cla%e %t generated from
bikadg. t Fer bradae ahs @Blthtin3RS 1206arPBé FUhh@ﬁbdt dtaR abéft the following
can be connected to the brake assenb
distances from the braking point of contact, e.g., 1ess than 5 millimeters, equal to or
between (in millimeters) 5 — 10, 10 — 15, 15 —20, 20 — 25, 25 - 30, 30 — 35, 35 - 40, 40 —
45, 45 - 50, 50 - 55, 55 - 60, 60 — 65, 70 — 75, 75 — 80, 80 — 85, 85 — 90, 90 — 95, 95 - 100,

100 - 105, 105 - 110, 110 - 115, 115 - 120, 120 — 125, 125 — 130, 130 — 135, 135 — 140,
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335 using a fastener, such as a bolt, to hold the

pollution trap 120 in a suitable position to coll ect

w@eiosemet s. 1 n ot her enbodi ments, the poll utiPCT/USAP5/005048

120 can be connected to the vehicle, connected to a

lniéndobcts tlhaL 130, a60 RSt 3 0 160.160ehil 63 d650—om(13dﬂeeL 176, 175 — 180,
or connected to a structure on

léﬁd*e}%ﬁ d§5of15loné99€h]19él 31 2082WrmdéPside —o?lq 340 — 215, 215 - 220,
MBhi £} £ ks %io 2§’§t L 8y Eésﬂgzhbi'zz : H?h éBLZ%% bhap _ 255, 255 - 260,

connecting t lutidon tra 1 ¢él'é ca

150 -az64, %St—:DHItZVG\I—IMSQIE’DSanGOtzm— RS ZXGni zsgylzaol—cms 295 — 300,
of the vehicle its at ed above,

¥RoodBRfs; 31t0né19m311ét é’rﬁ 5 389e%?&1r 32h 3t2|§c-r %ﬁ(} £BBw 333, 335 - 340,
PBNCSA 95DYad19sh oL} 9k Ohyh sl 582363308 %17})1 375, 375 — 380,
er applicatron of h cah Be T ndireéct

Ignansgxrged- 19, a90u39sr39me,00a¢toqol ao&dafoanymm?mwms 415 — 420,
the vehicle. In some enbodi nents, for exanple, a hose

42§ 23, 2B nedB; 430 01438 c#3hr 448, 4Hidst 4hAtSis430, b‘éQat@é 455 - 460,
(PSR KD a5y - g (10365 SARICRSEAoh O dfeas - 500,

aked Or a cover that’houses thée brakeée

spesesty, yosansi o, Beo ai 31f5| v6 conbaian -ng2s 2 shr sdee 5dust5355 535 — 540,
transferred to a filter material that is housed at a

¥osi $40h48i-stH), 560118, M%ké@;s@s@h‘bﬁ@ 5Pe- &b AdD mends 575 — 580,

BT oE oo g0 es e et b PReaeSG SRpRTE - aters - o2

@20t gERHL5Lo6dq, BB —td38, 5 S50 064 (10 698 645t NOSE 6BbACESS, 655 — 660,
specifically di scl osed. 1'n sone enbodiments, the

Q@@H 0GR 05t &Y, 520—|(s75p6§ 680,68 0pr 685,185 -t 694, 1680 brde 695 — 700,

AT 20788 on b7 dRs B3 185 e T rhEiBn T 1o 75 - a0
ﬂ@s—sm &5 Empagli7Rpnt B sanes capberay avesl wg3er €74, 90 — 775, 775 — 780,
pol lution trap 120 can’ be positioned at a variety of

180c-a7891785 reTHl, 798 71951 RS b@éﬂé%—sé%l&%%&lo Bdp — 815, 815 — 820,

B S2bo HE ol T O arE P8 BBl g, 855 - 8o

8'6?8 @gﬁng%sOfsﬂP@bé‘Ctsﬂf g€ ghp ad® Prgs, 8%59— 89d°r8§59 d3dg95 — 900,

a braking surface, e.qg., the braking surface
B0 965 D05SH- ang, Hior-eL15 (9(15{9@[);;1920/(3926 P38k H3y— 935 935 — 940,
oint of contact, such that the oI lutio d
D11 45 945 2T AEE s o3 PO bt adie: BEL 0 er PR oBR L ano7s - 980,
aki r e, e ta c
ol R 9%(?@80uﬁ9?hm9%°b??ow?%ogd hiftdhdls &M Bater than 1000
thillémbtesski ng poi nt of contact, e.g. Iess than 5

mllinmeters, equal to or betvveen (| n mllinmeters)
10, Meferrpg agagn tophigurey 14, 15 sopis embedimepts, agztim 315 wheel 385 is

Hnecdf o R surfe 350 vio Efenfpr 348 fna fin Ghge g wheet st

3501 0d thkQdm-385kBtateh Mhen thd brakd bbrfacelRD, rola?€s and1s?&ws WBen the brake
- 130 130 - 135, 135 - 140, 140 - 145, 145 - 150, 150

pad ]3@9 is plgsed 1n10@gtacqwgh Iheltggkmg s face ﬁff@ Tj_n;soemboglngent £7m be suitable

for 566‘5 bn %Jggehld% %‘gﬂh %ﬁygn % of \%/ﬁ%els t}%g SISG %gag(es tl%g §en%8% pollutants

whlgeggnakz 0 he \%ggnle 2%he 'mn@%@S cdft have 2 Smet4SortioR 300 g&h&ally facing
towards at least a port1on of the braking surface 340 and an outer portion 315 generally

facing away from the braking surface 340. The pollutant trap 120 can be positioned
between the inner potion 320 of the rim 385 and at least a portion of the braking surface
340 such that the pollution trap is exposed to pollutants (e.g., brake dust) and also shield the
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260 - 265, 265 - 270, 270 - 275, 275 - 280, 280 - 285,

285 - 290, 290 - 295, 295 - 300, 300 - 305, 305 - 310,
w@1®s5/09183H, 315 - 320, 320 - 325, 325 - 330, 3BOI/USRBBT005048

335 - 340, 340 - 345, 345 - 350, 350 - 355, 355 - 360,

B B85 B&h.podlbfants. By Some éRbodidéhats tBE potutt@Dira@800 1is ﬁ&Sconnected to

385 - 390, 390 - 395, 395 - 400, 400 - 405, 405 -

the om 3861 5ln ofheg embpggnenis dhe pofhsion 4 120 £3p be 43@1&ct6435 the rim 385.

Ag(?xémgégin 340 emﬁc}%meaésthe p&)igtlorhggp 12ﬁggn bﬁggnﬁgujg to snap onto

#85inr (1996howA90 - 495, 495 - 500, 500 - 505, 505 - 510,
510 - 515, 515 - 520, 520 - 525, 525 - 530, 530 - 535,
535 -Inzmg engudimers e pgﬂgm t52501205510 be c9BBECtEE® norGEpof a member

DwhicB galds gg%pomg@g trap 130 e tge bRh asseglﬁagy 338 Such %%gt’he pollution

t@%)oﬂo &lexpRd to p@ﬁ@bant@%t 1efid, th6 28emb& 3825 68the p&Bfion trap 120
640, 640 - 645, 645 - 650, 650 - 655, 655 - 660,

pEofere BB thea@gvem@u @f tleaim 3 86,7@6 bgking sug@ge 36@Er _thee(ggratlon of the

b,r?.% ass§1i1gly gﬁgsomgggbo%ms 7 %e tl;eg(g)ollut;%gfrap;ggo 1S %glected to the

Iﬁg‘tﬁber ?2450 ithe/ é@llutlo%ﬁ’ap éfPremalP Qenefall) statiSriary, /fop exarﬁ e, it does not
770 - 775, 775 - 780, 780 -

r?)%e Wltthi@ ratgion of7hs brﬁ%uxfa%mo 80the rirg (355 g{)gomoam ‘the member

%gcah 32%?853 %ﬁgec_tecgﬁﬁén get neggtgé rlg)SZ%SS f%geg('an% ] uégs or structure
&Gagve_hl%g,gfor g}@arinple Stﬁg ’suﬁz& of V%Kéle @Ké—bl “W6§18955 @@916 elﬁ&ﬁhments fora
lition 9P, lmaeﬂﬁbed ﬁa@m t1932591119®5 tra;gzm c@rs(be co@ﬁgured to contain
Jgggipie gégitioggtgap_ pagi‘;?fuc]g%t _thggpgrlovgggf a gtgﬁolg%gn_tra%gl%d exposes a
s286hd polfifion %%g (S)ad 9(9?%)?]?[&%%12%%1?61‘&1:6&%%91 Wakirghet ers, and

greater t han erring agalnto
Fi gurEmbddimentssofre pelibtick meptand the methods eheelucid85palletants on the

ARV RGR 1ok, B RETIG Sr5CUPRCoreioy s RS IR fry eled vehicles,
V%%Saré b erglﬁe P o{cﬁ‘l‘;zecg g%}ﬁglg% u?élﬂ%ﬁggrga%s 2 HeESiiahy des1ﬁned for use

in contact
érheurberaks lygeasoﬁf Fehides3 deludiing ﬁvo&m‘h@dﬁd’nmhﬁcless(m g),anotorcycles bicycles,
sui table for use on a vehicle wth _any nunber

RelETss Mepsds, Hempp SREWay ﬁa%nswf‘&)aﬁg% &healﬁgme&lcm (e, motorized

BEASLDE 2T S TR GERQEAT Bl Qs e, ATV

Pavtdrk Qﬁlrs@f[rublhs? vbiig kicng asdisthaclargdd Oclaelds athatiérerthan four wheels (e. g.,
portion 315 giqsner al I&/ facing away fromthe braking
mult-abeelglguckshetcpol 4 ekiple can g copfiswrash 1o &chiisi anedpagore pollution

r%)gweﬁg %(gﬁ‘t ?aé)fs %t Ibo ndl%( g%cfg) ];n 5@5: '8 éIiS%Iﬁ{:;']% @ﬁle@ the pollutant

2{291261&!11% dxipofed t% rszcm%lmfanﬁsolﬂdﬂtemhple( theGhollution trap can be
b e dust) and al so shield therim385 from

wltnqmpénm gumierpus grascee b adyahigie soclusing ik ig nenlimitedhtol Fenders, front

spo11cr=:]r%t rear Qpnoelf:ers, splagh guards, mud flaps, wheel wells, the underside of the vehicle,

or any other suitable location on the vehicle where the pollutant trap can be exposed to
roadway pollutants. Additionally, pollutant traps can be placed in on any type of vehicle in
locations where the pollutant trap pad 126 is not normally exposed to roadway pollutants

but becomes exposed to the roadway pollutants through the use of a fan or a blower, a

21-



the rim385. In other enbodi nents, the pollution trap
120 can be connected to the rim 385. For exanple, in

w@ oo/ ogsodi nents, the pollution trap 120 can PET/US2005/005048
configured to snap onto the rim(not shown). In one
\ewinad) oeaty,airt fiew gobligh areiharburaipthé 26hickn déxdered v @atuealyt @curring, or
portion of a nmenber 325 which hol ds the pall utant trag
any dyReefrderice it suaies heappiwaypotlutaniso thepoliuignt trap pad 126.

pol | ug i 20, : t S t :

neit h‘érﬁﬁwg&lﬁ%e%nsg%%gggﬁﬁg lﬁpgf“%gﬂug n‘gﬁsap%g%w coubodiment, the

polifueint aae 129 tdn ibledené@giniolwtant tep padri 3@ Sin dnldcher other embodiment
raki ng surface 340, or the oioer ation of the brake

b

(Belsdhenin). the poSuirat Eabbel AhingludRerdtiplseoplyiant irp pads digposed on a
O : Ll Ut :

A e RRDEALEHI ASs EERED 58 i P R AR i,

gx@bsedgictiienrbp pdd e re@bedd B6mahe tdiethbredk expokidoailad Yollutant trap
or the rim385. A portion of the nmenber 325 can al so

ne veueth e kehsed tueplis| roadwaepgliutangs. ri m 385, for
exan‘ﬁllrngz,ino?}? %Hb%?l?néﬂtc C@&{/ %ﬁw}é ,gthgjpeogﬁuﬁ\?\g: alpg . gaaniI{cll]uéle multiple

exanp e surfrace _ _
pMbeet R badsl@heilP 0 fiur@Nintd Agck] dithi e & Fble@niped, Qitltsue box or a
the pollution trap 120 can be configured to contain

nepkin spengrs] Witk ooe pelluipntieenpad J2h expesed ththerrepdwall padfutants. After

a first. pollution tra ad. expo a secon ol Lution

Pherls R tF P AL T BREE%% RoRPEPaLARE! e pofiant rap 120
tEEOPE bXRRIng t60fth@ ed@ldndicn® Bndthé@polinthnt Rep PBA D96 SwRikh is then used to
reduci ng pollutants on the roadway surface, as
glpdreddwaydwdlotantsed herein, are not linited to

four -wheel ed,vehi cl es nd ar ot limted to o

ot orf 2% gt FlebobBispP. e g e R al70b e thefugs 4 indicator that
sHEWs GNRA the Hol8@nORYIB P YEe hYMRENtOkap/F4H $26Should be serviced, for
i ncludi ng two wheel ed vehicles (e.g., notorcycles,

Gjblfiamplﬂ, edhen shﬁ;lmﬂathlen trap mﬁé@i lshoul}ﬁ,lhﬁphalﬁgqi/\aywhen the poltutant téap pad 126

r orters),. three.wheel ed vehi S .g., notaori

Py ety T e e dinepis i it el ity raBgeds B (e a rol

. (p. ,

ot phoRe(s Srnq e pEY o 80 B o 120

ihcude avheslictoréha . showsi wthien wh emhet the exposed polbuthnt thap pad 126 so that

vehi cl e_can be confirgured to inglude one or nore )

apgibet, PP YRRt Ly pa 26 6ot gaﬁxaweﬁrta ﬁﬁe EBAIBENDREs pdigerforementioned

: I ' r e I g :

HGE oy 3R SO Y AR HE O faby 1RD B, ih R Bffodiment the

indieatpoisl disposed b e mAlntdne trpp Siatrieo heshotlter ruibtedonant, the indicator is a
| aces on a vehicle including, but is not limted to,

Peeia on the patfutand Gep @pd that Sty planzes solosier igdicalguhesthe pollutant

t dpefdl My ho‘@(‘ﬂ?% C ed: Th oﬂﬁg%ﬁ?o'o ﬁne%ft, {h@qn&% of |1$e 4 Sensor or a

or ‘any ot her sutta ]l ocation on the vehicle ere

seigng oydi¢th altdt dandp eparatecirenians @oilitany ®ALW2Y or the pollutant trap and

pol | ut ant s. Addjtionally,ﬁgollutant traps can be
D udesda signainthainipdicaies vdten\tap pelletapitram 4 obite peibitant trap pad 126

sh&ﬁgp% lsg f &f %ﬁa&%g. 1%&@ tﬂéoglm?l&ro%l &X‘ceﬁ%ﬁ@ogigcgoée% herein are
roadway p ts

of Tut an
examples of suitable materials that can be used in a pollutant trap, the invention is not

limited to said disclosed materials.
In another embodiment, the same material used to form a pollution trap pad can also
be used in the manufacture of gloves, wipes, sponges and cloths that are used for collecting

brake dust. Preferably, the material can have brake dust adherence properties. In some
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but becones exposed to the roadway pollutants through

the use of a fan or a bl ower, avacuum or any air flow
wao boosogitsssand around t he vehicl e, designed or nBET/DS100¥005048

occurring, or any type of device that carries the

ehatadnayntp ahé whaatid daa Hdve didcaibant bihdiap praperfied. Eor example, the
pol | utant trap can be designed in nunerous wa

aaterialage dedemred iniea Ve whightcoyerapt Ieo% a@&ﬁti%%/ﬁs the LQ@. The gloves,
i ng! :
SRR e S8R 82y 1SR, Ul o consmers, o

refmol &l ciiililatgdl 8rahel dust antl theabepditpostds pp3ecbedly. a The brake dust
roll, where one pollutant trap {)ad IS exposed to the

adbaignes Properticaof die gloysy irpsofloths rpd sperges aprsiedEpm e material that
.nol i .
BSBKELE B PR i, DETRUGEA M L ek S gocd ofn

dnfirepbeally rsefdnayndol | VirgdilsSsizdsnardinghidpes of rid@etis/Telths, wipes and
(not shown), the pollution trggﬁlzo can incl ude

spangaspire ceptemplaipd forr wpoyigsbigbn dpsfl | Sorcommpde rtbel Wipesa cloths and

SRR ) B e e B SEHE R R o sty prac
SAROFLEPehbedirRaEV\hY vapd ddapbigesMieils@ chfipfigth lbaning solution
time, the exposed pollutant trap pad 126 is renoved

thatolmlphto prplataie diet brakegust Ao liks whyelexpeknpart at hasecollected on. In

B R 08h N R0 b B R P Dol bt one e
WRQE Rehoanbefé Wi allobR@cheb toth anddrTya: wafe. can incl ude

an indicator that shows when the pollutant trap 120 or
t he pbhd pelirenttirappeoplacts poButehts dhat ae cxpased tethe fadktion trap pad by,

R S ok o R A5 8, SRR st om

d ?oﬁﬂ@@éﬂ IJEBiRE S ¢ e aralts QuiirbinPie Biaké Uk@RiblY." BP sPfé ircumstances,
126, (e.g., a roll of pollutant trap pads 126 or a

readigky pblligaits grabt libemtedfoats thoBpd Hyhbe pobhastodrat vehicigs tires on the
120 can ipclude an indi cator that shows when to re e

Ryl e o a5t 1o 8OLE AR HEO AWl end onto a
RHubibh 3 i%” ﬁﬂﬁlﬂ%ﬂg? hgbwhad e, ev&ﬁgll%éi ah® dENBes on vehicles may not be

envi ronnent . orenentioned I ndi cator can be
dumeatlp deaped tb fomaraiisy Wy pollvEon tepgrpitened on arvehicle, for example,
enbodinent the indicator is_ di spos%d on.the pal | utant

inrthp vheghwell nieriaip drgen sopdaraions of ehehiqle apd dgyicpssingluded on the

GRETLER ok EaP Rl Ao phARafRas, B bl polfans by gubancin or
foewsish eid flowerfodiiatogihd pollntaantesher be miectingetite, fldvhef pollutants to the
indicator is a sensor or a sensjng_systemthat ca

b
Redfytandictenps r Ban exampled hgrwhee! ovells, Wheclsr brake aﬁ%ﬂmh}i%a,ngrake shields,
atgl(rsi u@ﬂg f?f{pgvéagiéb%g f’de?i%ﬁléd tth %ledélﬁ?'t{i@teﬁ%ct ﬁ?sig&ethe collection of

ant” trap e po rap pa

iRt e tiegroliucie tap. ARagedrtaiifupbBcdtid@s,unkRBIesigs of a pollution trap
materi al s di scl osed herein are exanples of suitable

may @orlabetterihen argiheseoliyten irap degish | Kar sempleap, coftpi@ applications, a
I%OQI\G%QH t?erl]p irr?ayn %orf( ib@t%re %vi{ho eﬁfi‘érdadﬁ&g-lﬂ%%ﬁgh rfﬁ{e?r(j)rag Ssolid filter or
membrane. In other applications, the effectiveness of the pollutant trap can be increased by
including include louvers, fans or other systems or devices that increase the amount of
pollutants exposed to the pollution trap pad. One or more of the components that may affect
the flow of air or the disbursement of pollutants can be designed to increase the amount of

the pollutants the pollution trap collects through testing each various device design and
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In anot her enbodi ment, the sane material used to form
a pollution trap pad can al so be used in the

woracvaPgusssir e of gl oves, w pes, sponges and cl opdiBUS198$/005048
are used for collecting brake dust. Preferably, the
fedsaring| the amdiay efbpslkeardsi shatagiBecdrered pwitheedchedesignn - For some
soneenbodi nents_the nmaterial can have hy drocar bon
%ﬁph@ﬁtwgs,pﬁh@ peprdinaied devign ok spregal W%ﬁ‘@tér P& Whesl sells and brake

Ry B SHE M B SRS b o Por o0 o

used By, onfeoﬁpp@dﬁﬁmf@r eﬂz&ﬁlﬂw grst desdreos aapellutant trap comprising a
consuners, to renove accunul ated brake dust and then

nsdlugips Fijl@@é&ldolﬁ rp@lg)"g@} prythem]@eeb meslleofgars putgebtle gagd the automobile is
Iﬂ%coea [t f%gttu?%aptrPg at% }(Fx?l}?vw iV ﬁle { Htgffh%%hl%f)eot%go% suspended (e.g.,

Yrom eria 'S used
PAltbUiy, ecdmmbnRate@id Boaufohrtide siduby)b ertealut@ssia iantgned on, the
dlsposed of in an environmental ly safe manner. Various

tsangélsssmd iss sagrasdofthy | vehesks, arel Bt ed Wip pre¥OlRdats pofRgeiic speed or

I ated f or HEoY, F £%
‘Z‘“ﬁ?‘g &l %Iilcﬂ gheaﬁg 8‘60?99@’% (ren dot@hff |dg§ éd° &m{ﬁmal airflow
&é@&%ﬁ(e €. @Blored HASkaDE & Bhdn¥ichl a%Iros@Pﬁ’; Blbwh iotihe wheel and amount of
general |y paral | el sides m sone enbodi nents, the w pes

saamdcesnmhgl@s:ahéyeca%@ tb@rppd ns@oaltqrbda b |Vr@05t;mtla1@ﬂ¢ Hhhmgraphy, ora

AR e R RhSoL B B R LR Bt o e pa s

ﬁlBﬁitd%dP 85sAERI 5B ar FVoRitiBnSindilte 8D theChBRENGRUoHtRNA]LY, the brakes
user one at a tine, where renoving one w pe all ows

md@s@pﬂlgd tsh @s 10 (gendnyﬁerigalw tiest amdh @hepspra}u pattam tof é;)p;ake dust given the

L RS o D B SLASEE T BBy e i
ﬁfel £l dsirOff W1 Weﬁ%ﬁﬁ:ﬁ%m@fa fied R d&t]gﬁﬂ‘lfu%nﬁ t@P%sdch as airflow

uting device, e.g., brake dust fromthe brake
mshcepmi wmohit sfoavensol padintet anbeke dusia:dlzla;tecbmh thetpadthes been obtained

can I|berat d fromt a t he t of .
a}ﬁhpr@ ably, reeares at%%&orﬁﬂfqu &%POM%%" LRy qrcSegayl design of wheel
\Lvélﬁ ts R0 Fuf‘ fRVahiem Rl U ‘ngtsedoﬂﬁ geﬁﬁﬂ’@ﬁﬁ%l W@il Icaln ﬂﬁ?er from the first

onto a pollution trap if dispose
biehivih@ dowart atesit dlosy modvletorcbesir oy doectoes thaltr erdland:eyor direct the

et B BT o U AL b it e
I‘ggl/émen@%ﬂ %?2 §>§ | AR08 'dﬂ'@étaché Ao eﬁeﬁé?é?l' lﬁl & tAD6r blower (e.g.,

vi ces |n the vehicle can e ance

atifitialty-ifucéd a1rﬂo{vl) Ub ahé¢ phd,afor tepamplel eSimifealy, Ulhcaﬂécs)n&)demgn of a
enhancing or focusing the flow of air to the poI | ut a

ol lgrng rfrawoalm@@guth@p@lﬂfélop| tER Reed Camdrlﬁ%raﬁ% the fifsh &y fiaving a shape
B g ERcEPl: GHIRYE 4 ALE OMELOIEL f3pe HIESlS o touvers o

al flokems@ghgrad dioflen fdl&fecterst g6, ftee taty e«naﬂ&cwﬁ pﬂe&rably recorded,
col l ection of Bollutants on the pollution trap.

gndl i@ecpmiawdatppt ¢ datei fon §he i desgn. gRhiongh ﬂmawmw@ﬁn of data, design
%@%Fe %aiwé{l]é%tg%ﬁt oW t h 81;, P&%tg]lﬁr q[ﬂ%l}’ljl W Bto{het};a%pare identified and a

Al o appl I eat

bl fot b eHird de@%n%%’éf Webahd/er ddeu‘tetht iap Etﬁ‘diet@mmed The process steps
fl owt hrough ter or a solid filter or
of designing a wheel well feature that facilitates airflow or pollutant capture at the pad,

separately or in conjunction with the design of a pollutant trap and/or pad feature, analyzing
the airflow behavior at or near the wheel well, brake assembly, or pollutant trap pad and

selecting a new design of wheel well or feature thereof or pollutant trap, pollutant trap pad,
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menbrane hi other applications, the effectiveness of
the pollutant trap can be increased by including
WO pboels3d ouvers, fans or ot her systens or devPCEBES1005005048
i ncrease the anount of pollutants exposed to the
q@dbatuie theredf i@ plspad .enfBodindént GO e idfention. Aromdirehy, Sombainbodiments
may affect the flow of air or the disbursenent

@@Pm@wﬂ@h@%m B@W&P@ﬁé@ﬁ%of avheelgeel }(W%ﬁi?ﬂ(iltutaé‘[t trap assembly
(%orﬂ? rﬁﬂl yggﬁﬁt‘f‘ont H%p @9(!1 lx%er rfﬂ‘& c?e%l st \%hééi r\%ig selected a first
St § var i1 ous devi ce des nmeasuri ng

@BIANGS Syllupedk lttapaptselettbat ardl the Qﬁiebﬁ@ﬁ esnomnt, hoxeﬁ:cdse of airflow to the
desi gn. For sonme applications, the coordi nated design

Rsﬂlueev dra@ Pach b dhie AT URTe 0 pollm Foljgstadsom ie pad e monitored or is
c h 8¢ S $1
SRRRERLIC o, SEReb BRERE, OF Sl TG e ot En g pad or e
ﬁﬁmqufollaue@lcbnéam oh B pae raaTd sécogld aie@l@h| oft 4 @hebl 11 and/or a
pad is nounted in the wheel well of an autonobile and
nqileltaauttm@obﬁspléb%ccpnmeg @npellutiont trittg paé pachtthal e dfference in the

c? Tecc on aéno o | | ¥c‘te of algrfﬂot Ef%%??ploﬁg dopt frap %e)ﬁti %g &eng{s t of pollution

doMdutsd oY he PR AYhORRPWhE:] el lt dhdng Golition ﬁg) pad de51gns are observed.
transm ssion i s engaged, the wheels are induced to

BeVelorengtthese speibodsi mogeeéfdnw podyiadn treph A/ eiuwhicelasie]] assemblies
hﬁ airflow to the pad is nonitored by a conventi onal
PYUWet ector (e.g., colored smoke or a chenical

aer osEiyieS] PlIR¥RatbNbRe ERBoNBRE! o AR dyRTRYBE cllfecHAP bk dust from a
chem cal directed to the pad is rmnl tored by video,

hrbkeeadsepbly gdhaotebipla ph)b,ou@ung 402 npéigpercd ohendigabrake assembly 404 of a

S A B T 5 Sl e v 2
TIRVQalE LQRSLY J04 @an‘%clhﬁ@ bi‘&k@ RhBbRD (k. %PBI‘&LRQ %!allﬂyers M‘Sam Flgure 22).

brakes can be applied so as to genera br ake
dridea spataplepatkeratonfOhr dhe lvusing gidemwlictte Chlpiethat w generated during

iR o ftr treyontathel araerp Gestprid of dudhighe grsdmoty 404 and
! u?ﬁdvu‘@‘bfak? F&Bf hGd W%ﬂél tid Brake gs%éﬂngg/ Aa R %hg?’éeﬁ% brdi@Rhe vehicle.

as airflow to the pad, anount aer o
Aod hausmpt40drcab bakedd i ¢ ohtiety bethatenialstibatpaelatiiaso éthstand the high

obt ai ned and, prefera orded a secqnd design of

R AR g?q%&sedag E}é@é{c PFEPicy Al %ﬁe&?aswn a pytable high-
&E@%ﬁﬂngﬂak t?ﬁ%? manner. The second desi gn wheel

We difte 0

can romthe first by having | ouvers or
air fFoawnssdé&ieps witspsereivs,ovivels,r eainetisort ipais) esehanlyecouple the
or di rect the airflow generat ed by the revol utign of
hoysingnd@? foethy braleer @sembly rfeicsedEizate dthisy crbpdient: In some

e%b&cﬂ%eﬁt'a, @)e h%{l?lﬁg D@E (fi F&{negfegl N tan&tjﬂgr ﬁiltra{deoﬁ’i{rt of the vehicle, e.g., a

dist bifiela] ad 4 Mrppﬁﬂﬁig&derﬁbérfdoﬁp\l)ed &@tﬁeh)%hWbocny ko the@ Rl dbusing 402 is
Simlarly, the second design of a pollutant trap

leentpt PIQFWOKIW%@Ith@bKa&ﬁ aQSﬁ@bl}b‘%l can differ fromthe
first %é/ 1[‘qne}/o|nn<9f Ef{% Torr 4% t rl}d%”t@ag %ﬂl%fe 1§3H %qo%eo% %enerates an air

dlrec:? R T ow Or po
floM Vgt ndifes ﬁierbrﬁlk@&wﬂ?éhérﬁb@ BtSthe ot bf Edamm Getvseh AhSbrake pad and

Again, the data is | ected, preferably recorded,

the rotor 406 to the housing 402, where the brake dust is collected by a filter (not shown in
Figure 16), according to one embodiment. The air flow generated by the rotation of the
rotors, and especially by rotors that include fins, can be significant. The rotor rotation

causes a strong air flow to be generated in a radial direction which helps to cool the brake
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and is conpared to the data for the first design.
Through the conparison of data, design features that
wo 205k9183% € ai rfl ow and/ or pol |l utant col | ecti OPCHUS100&005048
pad are identified and a basis for a third design of
painis @hd pedidear/ air flpolthascanbe hdaiptagsowdyt etilidedead cordthe the brake dust,
process steps of designing a wheel wel|l feature that

%Saiéﬁqrmeétlaéheavaffquémpdwra}teaﬂp dn gretper gpbqdiaenfgthe brake dust in
tﬁ% lﬁﬂ?ﬁ%ﬁlg tlé/ trr?)é{efi g% %Wngt?ea utrtlgb %gﬁ%l? %%lts‘i’('i‘e ?ﬁ ‘é}% housing 402 and
c@llléétb@\ih befiry iodr Akt erllet@arndts@owhas |F1g\ﬁ*b |16) bTak® embodiments are
assenbly, or poI lutant trap pad and sel ecting a new

deyrypd ibmagpdelrilRelow. or feature thereof or pol | utant
trap, I t f

o nbocFlgrlgljr?t %%n{oRe\ﬁ?\ﬁvog 2c1td1|'10q{s11 g 2u1rh§t El&ﬁ[(f“eg éosﬁdﬁltss‘t-’ru@t[ﬁre to carry

a0 digted s ﬁamomealmsmgt 40ds Lo fthik dﬂﬂiddﬁmemg t}@e gasiu@nis a flexible
of a wheel well and/or gqllutant trap assenbly
C@aﬁw pgi.ichoge Abk.| The b‘?ﬁet‘lrl ps wledméh@gwsalg 4025w1th a fitting member

si.gn_of rst
Spsiywi n ﬁr}g?e légﬁf%eléclce ies gra?(% agt tP] & 1%1 elr QL 8% c%gecq T 4%50 (shown in
fagurfs aKy %d&fedadxltéﬂlzﬂ\&b e KdiRin@l02UtTh @Bndercifbodafers, 4 fiékible hose can
anmount of pollution collected on the Ead i s monitored

h@ruaeé, wlmnipaﬂ@dﬂlpw fonsowie raetdneam! o e hoysieg 401 dwalksf assembly 404

rfl t 1N t

g oY BA b sl n 8l BEF oBbobiatl eighdite gonduit can
veheed, ﬂ!ﬁ"elxalﬁﬁly & confiRaldtidhdRthetd BBreds Sfﬁ)rﬁtéla‘flvg Pl Between the
a pol I ution trap pad such that a difference in the

heupiag 03 and dreoexternalgiust eolleetonf Inagonid emchbmtsm, the housing 402 can be

BB 3 B o, AP Bl bR e i 0

t9qhd ﬁhh@nmte-,ﬁl@& aﬁﬁoﬁ%ltw ﬁo@rmobﬁ@ IM&Fn 1BYidued |1‘?V‘ﬂyﬁﬂ:ally a brake
t hese nethods, nore efficient pollution traps and/ or

rodoe el06visds| ﬁméﬁh‘dﬁpwdd:reewcmlv’éﬂeapade aﬁdgmltﬂddﬁralﬂng surfaces of the
IJlustr ne enpodi nent of a system col | i ng .

Bk hats D Bowerumy San eifhe feor 108, Wi carries at
IE‘C{%Héb&%oﬂ%tﬁébﬂké&l%%ﬁﬂth@ﬂo@sﬂg 5. brake assenbly 404

a vehicle so that at |east a portion of the brake
aS sefhgyre d®4isi assohemetie diekyof & brafe usisingplbodr 430 &h:tt r1a Ieleternal to the

assenbl 4 c in de bra e alibers (e, g
HORTBADE. 498 § eﬁpgﬁ @0%25 o anyhese abithe 8@%}&1@ fietuding on the
h
oo gt f.‘?ln%%r bfin dhPfefle Qlmethial, b % whiel wel, or any othr
shitatke lqratiof.n o sﬁhembodlmehﬁetmraﬂdectaﬁ 480rbhry b (ekaddn an accessible
t he novi ng_brake rotor 406 while the brake assenbl

k54 Qs NFRRE  GRottaiR STRENg GHphal IsTHENKGLE) g blgctor 450, As
I
32 ATRE 15 R st ISR RS B e BiRERIS oty 452

Thealose1912 tior camsrn{m frome tiad houkinge10gliagsupled toaths duktadalliector 450 at
hi% enperature resi stant plastic. Fasteners 408
the Iifing At sThesdystralledtory410s alse dneludasi & ajsi gxbpust 456. An air flow

| v C Si 40
St SRS DU D0 s 9SRT es. me
dust collector 450 separates the dust from the air flowing through the dust collector 450

using, for example, a filter (e.g., a disposable filter or a cleanable filter), and the air flow
continues out the air exhaust 456. In other embodiments, the brake dust is separated from
the air flow and collected in the dust collector body 452, which can be periodically emptied.

In one embodiment, the air exhaust is configured to use the air flow past, through or under

26-



enbodi nents, the housing 402 is connected to anot her

sui table part of the vehicle, e.g., a dust shield, or
w@2@appsss i ng nenber coupled to the vehicl e boRyT/USW®05/005048

that the housing 402 is located close proximty to the

the akigcia 36 erdate/sudfidn vikite vkt effBctofThe ectivradseate ©ar04ir flow from the
406 while the vehicle is in notion Eenerates an air

hqugwgt%t tlﬁ@%ﬂsthteﬁ@% rafecandube dyerrollsetar 480, andecadgsrihe brake dust
K Bl 8 Y R 356, A7 30 130 L R e i o

@edtéd b rthd NS ROBEE dlso HegHakd. 18)othacanbaliingntsOthengr flow from the
enbodi ment. The air flow generated by the rotation of

haysing $03 ite thezméle@gb&q ean|bg cmatqddztyOamseleq’ﬂa@al iof glegl@nical pump or fan.

fins,..can ant

LR, R S hRhhRh aT0al O RS PAEbE R EPLIBR fprctor so0
ieh ONBbRE atmalmgslsemm(y 4or e Pl es diskePady ud@ﬁlaaeoﬁwt amovable

flow that can be advant a eous%% utilized to control

110]51@ 406 atteringuyekings Adeoder fphgolbegting) brpke dust is located so that it

odi ts h t he brake
ST reiiee AStEinar 18 RRTLAR sRa0BE HERY 400 PR BiSueh the brake
a_*sE@nM?_hIOQ' & QUtstR08f roties NelS foewsd2naien eoltheGtigdle. When the
inafilter or a dust collector (not shown in Figure

vkbicle rafes baalizodiistrentadeasede fidinstbe @@ padls rﬁéﬁ@ndethamtor 406 into the

rko)ﬁ)lélgﬂ%) 4§E g‘ll?é' g?tlp? §1%18€q: %(éﬁe ceant%f fa cgﬁ o?‘t Mle materials,
48 oﬂﬂefam Qiﬂé %sn&rﬁg% 01l Qhéa@-‘réls%[}@ ﬁfﬂsﬁ@ nt, t h e conduit
iS aflexib condui f hose 412. The hose 412

i's CoTiFEI I@(tbrtSbICtddeﬁlGios attaujled(&Qa virstishzeld #6Q by dastametset69, according to

s hibodbght”olroasn gispodBtoots Bso G sbikit A0 & pbBbngdictoser to the
YRR Siledt E’sﬁlﬂ% 15}9 dﬁﬂl%d hewsigrg, ﬁlQiZa PSP’ the rotor shroud can be

enbodi nents, a flexible hose can be used whi ch can
@irtesponiiorgls enrtergﬂd\t@ atath ‘rofthet thest Kloiakli atghig 0@catiohrd@R e This can also be

assenply_ 404 d ration . of _the vehicl
%PHTWE@ Brise PER £ b0§1 c? Pelsog IhereiBn dmioth eeaﬁmb&élments the rotor

S O ol SN LS A2 S o
axdxde oaivhekl sksendlly en ttloy yehinls Maeﬂiaodtomnﬁoad 46D Enamtalns its relative

housi ng 402 can be configured with channels (n
E,qsksmwtth%\{oraé&.aaéem% 44ts tn semp sEbodimenis, (rwttSH%WH) the rotor shroud

Agb%g.ﬁ&lﬁgess ak@dtdt EofclécttéilJ (?% i3 pB Cpa?'{igng&' %elto% J&@l{téﬁo&%er so that air

own In Frgure rake ro

chbinpetsraltd dsst Hhskes itlﬁ*p@glﬁdmb@to%ﬁﬂfmﬁ hl62ialﬁ&ldﬂle tleneknted cover, and the
out si de_braking surfaces of the rotor. The fins 410
alrredust & eantuaed om Ehsvflltery Acrerding tathopmbedimeat, shewp in Figure 19, the

13391% dl\tMP gﬂec‘%%{) 5(5(? 3158 m&ﬁét f?ex?oqé%oge%f)j c&ﬂq%cl%?&fg% fittin fing 468. The

usi fig

ftting 468 ak@ndeséd ©otht aﬁét@melﬂcﬁibot dhathe kile @F Ry dirt sHi€ld 466 opposite the
housi ng 406. The col |l ector 450 can be placed anywhere

r@tprtSh@uddfﬁ%l 4n opaeing dneighown} Hethe etistcshicldrigdrip aligned fo the fitting
%@I a[nd p%{)]\lﬁgﬁ@a B?tﬂ:flore Ql%i(g Qust %\%l@ om ’theI r%t&rh %ro\Ma 4%2 to the hose 412,

and to an externally located filter or dust collector (e.g., the dust collector 450 shown in
Figure 18). In one embodiment, the airflow in the tube 412 that carries the brake dust away
from the rotor shroud 462 is created by the venturi effect, as generally described above. In
other embodiments, the air flow from the rotor shroud 462 to the dust collector can be

created by an electrical or mechanical pump or fan.
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suitable location. In sonme enbodi nents, the collector
450 can be located in an accessible place on the
waewsode3g o facilitate enptying dust that is CRBEL/USEAS/005048

in the collector 450. As shown in Figure 19, the dust

col | ekigare 20d$ wdechematioss 4 ibraliengust Sebliztti@c kpderh 06@ for a vehicle
body 452. The hose 412 that carries dust fromthe
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t
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rplesydrmimy 460 itrepgle thei dist paield4q0, dlaongl ther ﬁ%@@;ﬂ@s@d out through the
1%4% gfﬁ]Z‘f ﬁ% 08 c'tcg)rdle al Ill%d sggol eg%lrjéé()]tslﬁ oW 1 nP or to a filter. In

e alr ex aus 'S’ C € al
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via the venturi effect. The suction creates an air

drienvg 7Ori meaﬂézé bbidhesverngriefect asigonghlly fescribetbabpye, and

t he st ¢C 450,, and c he, br a us )
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O| l e %%Ffﬁgg'n(%aﬂ?hwgﬁ %Itagratrogxq_gnTE Ct a C%%Q }scpoalftloned to collect
tﬁfﬁ‘l&t Hﬁit %ﬁ@x@%@dnﬁmhe‘)ﬁraﬁe %&hﬁol}fuﬁfd &R f)ce ﬁﬁm@&p to cover at least a

Figure 1 hows "a brake assenbly 404 tha i ncl udes
Horadee of dtrsb#4B6 asdeatbly oot @sdmplenthealidusingot M) catObe gilacedign a similar

n A rator .shrou 2 f ol |l ec ake dust
R pan i prigonn dbiseithyime 402 i i EiEHt 1 on of ¢ he
r ot orgj 2fit 8 FrohPFieh i Fhe 426 cHRRRES0b gﬁ&!éﬂ'ih I BRI shows the
assenbl’y 404 as the rotor 406 rotates urlng rwar d

pusttlonmgocﬁf thhefiltee W74 lie tho/\heusirigh470; evhich ¢ taked fo ﬁrealbmke assembly
4%gst is released from.the brake pads 466 and the rot

RCPRIGIENED OBE CTIERE. 46D, Sobke SROGIIES.olig e shield 460 is
ﬂb@ﬂmh@d fcR)"sf[Blg tB%)er g@leﬂﬂf@ﬁ‘)? (SHowitiby Qgh@% AL O '75"|a§1d a }%ortlon of the

ass ceramc, or a eat-re§
lgtmluamgléldo cEh b fatthdred So tinudust SR cldsat ahit dedaeidnt Tha cdtzlﬁt476 (Figure 22)
shj el d 460 ?ka/ fasteners 469, according to this

of he Brveang 410 ingBides é@ﬂiaah%ﬁtvgntsﬁé filigs; 4t ds pegitipaed between
g Wee(%l gf?ig %%(? l’% e’{ke aa(r%scé%m%or (Fietre f25§ eﬁfa%% d(lsc‘tt}gliggseﬁgrom brake pads

rotor s

4oBrunldehe eotoe40E0is dapgted wnthariged 4140 ahé aie Motothbheardétsthe brake dust
shield at this location 467. This can al so be

tapls GFen dldeis fab leaptriardaliesreadad by ifine A1 Q of ﬂ?clrowedd)%mgﬁhe rotation
t { 6
3ne b0 45 IOERERE! B AEubRb e THL U B 00 s side view e

édibddemadifhBe dpgrdolleétoRBhdwd fh B gui/&é exl2ns SRk 23 @HO\H"S side ghost
vehicle so that the rotor shroud 462 maintains its
ey tfj the filter 474, which is positioned in this embodiment under the vented caliber
cover 476 so that the filter 474 is between the cover 476 and the brake assembly 478.

The filter 474 can be either disposable or reusable. In some embodiments, the filter

474 is enclosed within the housing 470, and the housing 470 is configured to be removable
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position to the brake assenbly 404. hi sone
enbodi nents (not shown), the rotor shroud 462 incl udes
w@2saks3glust col l ector (e.g., a filter) positPONES2005/005048
bel ow a vented cover so that air carrying brake dust
tpasplese bhictuaghthe Hater dVdr Iahsomed edhbadiareatso diie tdneer U6t 8 artially or
and th? brake, dust is captured on the filter.

cov
iertalp/ﬁam%ah fie %ﬁ%@&ﬁ%@h@ccew@wﬂe filferd ufos changing,er cleaning. In
I
Sgﬁf%ke?a‘%h%%%@% Rl 4 o B A O frnd B Do P par hat i
etthan dispeshblie ot lebeadatde. Thd éiltrér 460 @n bdensledomf a tvlasety of suitable
dust shleld 460 opposite the_rotor shroud 462. An
eperRIngefding SrBugterial 2 descabed hetritelcce- 45 membrane, ghrage or a filter,

théd Eg'l(fecft a%b&goSA’ d%%b%ﬁgvérﬁ?oé' %éegﬁ% Ehe t%h@fée il%%Stas described

totrave romthe rotor shro ose

hargdndbova forek¢ polialohyradpeadt ed filter or dust coll ector
(e.g., the dust collector 450 shown in Flgure 18)

one éﬁ‘ﬁ@f&qoﬁﬁﬁ?ms pheheaptor sbipvd fe-ghgotor paroud 462 ﬁagure 19) and housing
(Q.g.r rI!'“i zﬁbyﬁhﬁgd\%ﬁ?@?ﬁ%ﬁ) Eel T filgts(?]rm}c#1 6P lfﬁe ﬁgasmg can be

odﬁﬁebtdcbt@da alinv pusithbe dug mhﬁ:ﬁi tmlliﬁl& thd §fowd ﬁncf h&Wing in a position
fromthe rotor shroud 462 to the dust coll ector can be

te cakbgcs thapbraky deste dn F‘Pfé%tplnb?dlﬁ@@ﬁaﬂiedhls'i ghielg apd the shroud or housing

Fi r O h a br.ake du )
ch e kPHES & ok it 08 Rk &R i BEEURA The integratpd, part can be
réhakle td Redidy WR.LeRkKE o‘i)&%;&l@é@) 4 W@tePcok@inRadhe@€ or to clean the
located interior to the brake drum 470 and contact an

cpHerdiongsteice of t he rotating brake drum 470 to st op

th higls, .Thi ment utilizes th |
engl \éig%%% &hi' gursgﬁ?%% of’ tarjileu | ghlén%nt u?rﬁeggg st collector 800
i8doiptihie enfoqh€ Mhk€lGhell bea bEAKR, WSk thd\daiThl1sdbek fof 8&endant on

| ocated on the open side of the brake drum 470
theype @€ braliehess, disa o1 Chgmatestt figrused v e vehicle. me(bfakeedust collector

2. A ho t he dust shi el 60
SR G R ST 713 TR AR bAfhel s S0 o avhoct well
stri@itet 18 RhEK x pEsdddHiR WitePwel o?é}ﬁnggﬁ $hi elidls §@ﬁpcover at least a
through the fitting 468 and out through the hose 4

pogion afube whetl well siryctwe§l1g. finsordeistmbodinicats; tre GG 504 are disposed

o e Bpir S whiget Sblstotars 5L egrdh 88 Syl B hRGtace towards he
4B bf BREYehidIOMrddRe PRaK oAb EReAf kel Sveflr Eﬁﬁie ?1&3 g%g'é on the wheel

venturi effect, as generally describe ove.
wall- ﬁﬁfa&;h dwwamﬂetthe baeloriod dhareelticle). In obhist embbcﬂmtehtsg th0®ents can be

R F L AL 3
the l“a“fh@ é%P%JenCﬁ'z' A8 Bl EQQa ﬁ%?erglfb?gé}lb'ﬁ oGt ng%%lbng the wheel

housi n Ois p03|t|one over a asse
vx(eﬂioettmhmmﬁ)mabdha thetwiteck @61l sTinetuko 658 igb&ti@en $he filter 516 and the
S|t|§ned .to _coll ect brake dust generated by

QRGNS y14- 2Rk BHer Y& B SPYSTGrRadtion of @év@webwell structure 518

ok ?1?63%:1 ntfte RPdel %llogtru'éﬁl?e @kef Sﬂ?erftglg is ff%nc%ﬁa% Ic%?llect brake dust
th ousi ng 4 ace |nasmlar

ahdrer ptiey readsvayi [ usmes ah@u;sm by AR SV Vmﬂetﬁog liﬁaﬁerleﬁs including

such material as described herein, e.g., a membrane, sponge or a filter, that collects

asbestos, hydrocarbons and/or metals, including those described herein for the pollution

trap pad and the previously described brake duct collector. In some embodiments, the

wheel well structure 518 is partially or completely removable to provide easy access to the
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Figure 22 is a front view of the dust collector 700
shown in Figure 2 1 and shows the positioning of the
WO 0050918874 in the housing 470, which is attacPerusmo5/005048
the brake assenbly 478, according to one enbodi nent hi
Slgares 16nfoo dhareiigs or tlhaninglsin sdthekthbdGnenss, pias fittbofEdand wheel well
closer _to the vehicle interior (shown bg dashed |ine

Apure ahfiars cpBRSUEhavIn inkreraied Rarhigatis githenisnosahle gt elegpable.
! 1 . s
{2, oo YR JUELS o Wil e TS0 g g e o

thedfilier 7@ disTdieo filid Wheel 4vell dpeniRsd 14 ioRRPodREIWRERN alr RBannel 506. Air

cover 476 and the brake assenbly 478 (Figure 22).
aBierk Ehecris shanapleddetiraushangniske s¢ramsd 086 &7hagiganetallydaess towards the

[ -ured by . A .o The air flowth .
4 B PR U e O] SRR, v
gpareciatdd thatheahedpdad dfi the VARIOMmctdages] @i hir 4Q6w oL the channel

the rotation of the rotor 406 during the forward . '
GopesrRomdbEl erapesi Evating B syotien Oe the vensitielfetethat prevides for an air

[ t t cgl,l ectorn shown in Figure .
PSRN S5 ol G500 Pl i e sp6. and o
the 4ir WhRInGél 586.PBrakd A0QdaridNothbi BoutRRd i tARNireURGBE WRR1 well, e.g.,
vented caliber cover 476 so that the filter 474 is
rpatijetiomsaling ey thatge diharateddidmm akeadaasstbervblyicle 78oveF lakong the road,

fikter 474 can be either .di.sposabl.e reysabl e i sone

ahb iy 0 Byl o P BhiR ey ST SRS e 3R Goptured. 1
ol ot dfhihts, aRE alrhBodd Gromh Bk WiEL1 vl CORiE5 BA 1HrBuddihe vents 504
renmovabl eto replace or clean the filter 474. In sone

cenbe drogted by antelestiaeal ex mactenics] paep pufany or conpl etel y

Chand R PR R3o aB0ES et e ol o s
pAtftIAN Wof QSptt! GraldeCsPRhh Gved BERiAR é%%&;ﬁ@é’d B3 the particles

that is either disposable or cleana ter
resyttingefromdibe fliberatian drthe pyrtiofes Sreint #idl braketpeds at the rotor by friction.

N T O
rEEY B6RIA Y] AR QI paBLed SF;:Oﬁ gﬁ%{)ﬁ?&eﬂcﬂ S fie agaalabienﬁom USFilter

descri bed herei nabove for ['utton trap p
agdrisaul invduttescatibnt dg., rGatam, 8% Geild Me@let C-2 1161, aCatiing 8%40Gel, Model C-

i gure 1 i _g.., . Fi 16, 17, and _
T35, B e B R8s v, 00 S s, con
205y SAERESLAE R, ST 0LLiB0S0%) Ay ity ST €400 . caton
12teMacmipercs Modedl IC-32INH, EatiadiAvylicweihgidugbdai-eld Cation, 10%

t h d h [ be f d
RIS DN, 285 DR 20, B 2T S v, 5. A
. | . I .
a0 V6 TN MRS 955 . Sygad! AR g, G Tpe |

Madel Ac28400H; yatiem GdiType ¢ ModélsA-238 A1 miios, @i T§pe 1 Porous, Model
enbodi nent  of a brake dust coll ector 800 i ncorporated

A-fieh Qlhe Apingie| GeleT ypeok PeropshMeriel AukACE, t Aveioduacroporous Tyoe 1,
Nf&ieﬁ kP4 dI—i Rﬁfonﬁj f@a%?ﬂ)%%usof]ype 1 anion A-674 CL, Anion, Acrylic type 1,
Model A-714 OH, Anion, Macroporous Type 11, Model A-874 OH, Anion, Macro weak
base, Model A-399, Anion, Type 1 Porous Gel, Model_A-464 MEG, and Anion, Type 1
Porous G, Model _A-254 MEG. The filters, duct collectors and pollution trap pads can also

include hydrophobic resins e.g., C4— Cygresins, including carbon based resins.
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the type of brakes (e.g., disc or drun) that are used

on the vehicle. The brake dust collector 800 includes
w@2mbeels3’wvel | 512 that includes a plurality of PUEDSH05/005048

504 in a wheel well structure 518 that is exposed to

t he whigete 2&|illusipdasi my elibédinTdne ofentds-iGidd syeweer tlat can be used in
| east .a portion of the wheel well structure 518. hi
@Bﬂﬂéw%%wii fanether qrpkodimanis dewaibeg hergindp saaie dif ipgréee operation of

a{ g&e’lﬂl\haj Pd glﬁf <a ik ldu‘é?!:é)lleg{orr%ﬂ 2 veriel & g%mp}?éa is operated in

ceto s the front of t

swotvi @ fe@ezmgdempﬁaﬂu&sk Fi@&e a6 shbws whdekl well 208 kitt6lndis an opening
wel | surface towards the back

1 e idle 300y A micas brre eion 30 ol bke FRempnEL sqtown dispose
A R R

donfigude swih fdn tebodihemenf HIBIIPASE tiapnad/&l angakdiQlust collector as
wheel well structure 518 so that the wheel well
depgrihed hegeinaby ve s z‘béwlmbweilrfée -icey §4 hevigg #nbeating algreat 526 can be

pv(‘fg t]tngcP g\ﬂl g}VlE%ﬁveﬂ—B%S t }o%'i tég l‘ft?\fg trme?t 1@%% sx?or%v that adheres

St ruc en

toehd whtdluedllLEs, atSordihigeo folnb teﬁ{boﬁﬁﬁ?eﬂts Hsaéhbbv@lah@dgﬁr@ 25, the de-icer

col | ect brake dust and/ or ot her roadway gollutants

A ¢an R pesitigaesbon thsrhagk \pamo@tqf the Wha@léwl £QB, ajs rilaibs dsiiypipally where
descri bed rei.n, nbr ane

1§é6%1|{]}1 Ee%gxfgééﬁl;n ﬁ?e in tﬁg ergl&cr 1318{1‘[&' tgg Blggi;e(g?qucan b3'16cated anywhere

ihYisl @hed] bans2686Y zﬂbngrﬂieaélﬁlre buedct @ Ak Whest evdlesod. i b8d de-icer 524
herein for the pollution trap pad and the previously

cde be domead Wyratesisdvcheatiop leteptent that issoneecterbiodinrmdentdcal source on the

Vel arer g FahobkarEo T odrisd BRE Ratst&in aptivate the decar 524,

dr B¢ idetiedr cahbhel AutivaltanaidfatRallg a8 a8t olfh SR8 that determines the
enbodi nents, the filter 516 and wheel well structure

psqsgn@ﬁceﬁ@@mfsngwr ed as an integrated part that is

21 so Higdie gD e 4o FRE AREIi5i98! 1ok B 530 Bieduces the spray
of W ‘f/é}ﬁ(ﬁe HNhehNRiving In%veg’ 3)16 sl%lﬁl @Andﬁt?brfshefl‘(y‘%ﬁéelv\?éﬂ 208 shown here

opening 514 is exposed to thée air chann
ediedasopemegnd28 mtharet wald 30 lof dl@ghh@h wieH 28R ehat poayide a exit port for
50 whi ch enerall faces ds. t front of the
o8 B g L RS oAb ol 3G show) o
B SHoey B hiP AR 1eéuI witl Isbo e tl?cao@flﬁéf Laleshs bat 4 iﬂ%c g'l}?lc of the wheel
speed of the vehicle iIncreases e alr tlow throug
wdtle2¢harn einecmnbcehmemtd ithreg byeniimgsr 2 e cordpuradgtoadirect the roadway
suct1on a the venturi effect) that provides for an
I%ﬁt?mflﬁav%ﬁ? besh Ph e rrete gl Operothe erhodipsply ik opangs 528 are
4 nel
BRSPS RN, iR i b

wheelTheebllowig@xampks detdribgs expeinivhakionguatd usiag pedtetype pollutant
| i berated froma road as the vehicle noves along the

e dd0 te yRribethabtheinsefoype prEuigBLyR weuead the gmaunt of xdrocarbons on
tﬁe(rlﬁ,.gtdg‘g?igllrfa%g 516 where they are captured hi other
enbodi nmen

the air flow fromthe wheel well opening
514 through the vents 504 can be created by an
el ectrical or mechanical punp or fan.

EXAMPLE 2
A pollutant trap 120 was affixed to the wheel well of a truck, and the vehicle was

driven in Hawaii under wet roadway conditions. After driving about 150 miles, the
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The filters, duct collectors and pollution trap pads
can include resins to bind charged particles. For
wex@spds3s br ake dust can have a positive char geCT/ns2oo&es048
on the particles resulting fromthe liberation of the
Hedlotiot g 120 evastreraotsdaded apatiged fortthe prestie ditiydrocarbons. The Food
érlctlon |_npr egnat.i ng.. or coatl the filters, dust
ulity dabrof %wl‘g& Haypibvas reapplpedstovindepeadenthyhmalyze the amount of
I xanple
i R e S DR S
[ ncI uﬂ& Glata Ghowel ghat &atipeificari%efelmt M&Jdlﬁdtro‘l%u%i liydrocarbons had
Cation, 8% CGel, Mdel _C 211 NA, Cation, 10% Cel,
apaplatedsmrthe pellgtionirdb dysmeshe Ivmfé@st@g@smm Tizeseiresylts verified that

R EPNBEROR3E 4R AR ol L 52 Sy 5 oy pfynts on & v
rdinttedy ©rB94. Hhe Gallowing cAGiple d‘es&ﬁ@éﬁ Aekitthaiiche Ferﬁﬂ“ﬂmed to verify
" Cation, 10% Cel, Nbdel C-361 MEG Cation, 10% Ge

thai ke p@llgt,agt legmgn ABneYe readgay pql]l,u@ﬁts auder 'ﬂypéoaﬂlcondmons as
‘%qpel A-244 OH, Anion, Gel Type 11, Model _ A-244,

Ani'on, Cel Type 1, Mbdel A- 284 OH, Anion, Gel Type 1,

Model A-284 CL, Anion, gel Type 1Porous, Model A-464

OH, Anion, Gel Type 1 Porous, Mdel A-464CL, Anion,

Macr opor ous Tyoe |, Model BXAMPIESB Ani on, Macr opor ous

Type A patlivant #ab 720 GLappliad do theAwhyeIllw,elI ybe trbck Mudedriven in Hawaii

oo S Sl RToU o 1t BT L
ré’%@&g gﬁﬁlanaglag&'fg“ﬂfég égéﬁse &g @%b&%on TY Pehel FEOI g%}ﬁhty Lab of

ters, I ectors a
Huwiolult,j Hawhit aﬂn padmpignd ab amaly;_m:ﬂha cdeclyalatighobreadway pollutants on

| U
tﬁeegqlﬂgmpl tgm dt ‘le bq%q%@{lﬁl;ql étatlhg gﬁl@@d}éﬂn e a; g? sr}gt?l%canqcly reduces the

0]
RIS LRSS SRS 53 DA Rco GO o acories
anothef testethapetidied diut dfe ppliptint tHARAD20 ¢ffanvelyadémoves HidKES pollutants.

dust col |l ector when a vehicle so equipped is operated
in snow or freezing tenperatures Figure 25 shows a

wheel well 208 surroundingg hng 214 on a vehicle

200. i cal

i's SH@\R/RM%? tpta%PewWai ﬁﬁo % E ‘I’e?ﬂfgl 2(?%{;%‘?“31& Avalanche
a@lthe 28fciBReHsAUriveR ardimakBe ARy of Hor®fihu M8awaii under mixed road
configured with an enbodi nent of a pol lutant trap

camwlons @.eh Ibatbewdmﬂ dmbcbreia:m(ms) aA ftdiedriving elobut 1500 mlles the pollution
above., wel | er, 524 havi ng. a, he

eel
035 o AT 38 I8 G5 BEC S, MR PP (b BroRRE| Ol drosoigand heavy
Rty den e &ﬁ@ﬁ‘tblabbxta%r% OA fBknted B8 1cﬁ']9aw &L of Honolulu, Hawaii
adheres to he wheel 208, according to one
mpilmdtto aﬂdyml’thmqumuﬂ?at@ur@ r&hlwatypelldantsoarth® gdllwtant trap 120.

be p ed on back .portion of he mheeI L

208, rteﬂ} I§ qhgwpé, gl?aé A qlgm amopgt ghtptal psiyoleum hydrocarbons had
BGHIK.at [ ¢ 4

abe I ocgtéeogl glh \/\ogﬁel{régl{ |t nm%@ egfﬁl\?\ebFI%f g%gh%?en?%nj& t 1ona11y, the
resuits rshowed fhatea sifgniffantwineelntve] hea?Q) 8netdkeind@dingebaruz4 chrom1um,

copper, lead, and selenium were also collected onto the pollutant trap 120. These results

verified that a system comprising a vehicle and a pollutant trap 120, as described herein,

effectively removes hydrocarbons and heavy metals from a roadway surface. The next
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can be formed by a resistive heating elenment that is

connected to an electrical source on the vehicle,
wa@ewsneliseg) t 0 one enbodi ment. When desired, a PGEUSIAFI005048

activate the de-icer 524, or the de-icer can be

axainplatpeevided anmei plol ythas embbéigndnts @ff thes @fii@afion hdscribed herein
determ nes the presence of ice or snow. Figure 26

Sifectiedly sravenaBUEsEs GG FRHONBEN vheel wel| 208

that reduces the spray of a vehicle when driving in

wet or slushy conditions. The wheel well 208 shown

here i ncludes openi ngs 528EKAMPIEE sear wal |l 530 of the

wheel DMRkdnt 208 1ithat tBpOVMRIewree%itixcBOld thOTwhQ@AWRNs of a Nissan
material (e.g., water, snow, or slush) that is picked

Krpnitsr/Keing i aab fiokoup shiknthats was ldeivemtagsungdl theéosbamateahiof Las Vegas,
he .rear, wall 530 aof the.wheel well 208 and fl ect .
APh HdsE i) ToRd COBGHIN T o o eI oRS) | After driving

DPEAIRER1P L6 MifsCOS s e 1t50melks, Qf%@ﬁ'@%ﬂ@@}%ﬁ‘@?ollutam traps 120
material 'to the back of the vehicle 200. hi another

weerb adinoeed and hveero penliynes (G 2Be rescoom b dydedatbong)i egey metals, and

the roadway, material t underside qf the vehicl

g5 SHEHe! b esidral BOOHETSy NbLL SpSPTrRR Lo Vogas, Nevada
: 0 .

R 540 18101 ARl AR 8ol b g 20

of hyldraofiest betnsf expetitnentsothd waye sypd alCpol ME2ANRAPEL 22 was tested under

ol lutant trap 120 was affixed to the wheel we]l of a
dry o s aoach oRdifins o Thasteaniisy BHed Fehed FistiHisant p@punt of total
L ; L . _
RS RO TS A8 AT 500 p g wotnd
dry essditiensof Fdryekampde, adhS inchi?e 2Boindh Quadre tyt frarh thé filter accumulated

Honol ul u, Hawaii_was enpl oyed to independently analyze .
PREXafoune tepl EB%W%W%&B@% Bapox; RAf Thaeg of total B / sq. inch)

c I pe! [ . t s
FRCHT™ <2k Seplapgh oL ' O of KR TEHS) B ReRLENE wet conditions
Agtedatle rmuainedod Redviyempials witiudihgt bafime usddaguinh ehioiigh, and lead
testing period. These results verified that the

WaE | gsaneoliceted opty dheyrmoflutaghttrapsr ddRican tvuelatderothsmicals such as
. n t f . e

SOPUMARAIAT 5y0, Pro e AR B30 g scmutnsd o

podlifaat ffs t1Q0VeThésy dxpatimbite weeifibd tthamt ther gillulad® tedN120 effectively
renove roadway pollutants under dry road conditions,

rggoyigs hydresgshamsgheavy mefplsutnthyolpiilgphemirals frappthe egvirenment under

eel [l...of a truck, and driven in Hawaii under
‘%ér\@%arg’ﬁ%%%%%gisﬂ ons. After driving about 150 m | es,

t he palal deborinset baBxgetindnss, BRIAWIEY oXderaBR potRthnt Gapd Bdeccumulate
presence of hydrocarbons. The Food Quality Lab of
hydrocarbons, heavy metals, and chemicals were compared under dry road conditions.

Both types of pollutant traps 120 were found to be effective at removing total hydrocarbons,
heavy metals, and chemicals from the environment. In fact, the amount of hydrocarbons
accumulated on one type of pollutant trap 120 was more than 4 times the amount of
hydrocarbons than was found present on the control (unexposed) section of pollutant trap
120. The results showed that barium, cadmium, chromium, copper, lead, silver, mercury
(on one type of filter), 4-bromofluorobenzene, dibromofluoromethane, and toluene had
accumulated. These results provide more evidence that a system comprising a vehicle and

a pollutant trap 120, as described herein, effectively removes hydrocarbons, heavy metals,
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Honol ul u, Hawaii can be enployed to anal yze the
accunul ati on of roadway pollutants on the pollution

WO e@p/091888 Wi | | be determ ned that the pol | uti oPCT/U8I905/005048
al so significantly reduces the anount of roadway
gnd|cherhmalssram tlergnvirommeaty Ruadivay ests afpeoviddd @vhé gxamples above are
tﬁé npl e descri bes another test that verified that the

clcondiated gl 39 otagsst idhe Faigd SiHey el yesiapepuniries throughout the

welol KNV)S ﬁéﬁ%?hﬁ: ant trap 120 was affi xed
to thea§% ? we 0 %gﬁ%%%%h)'evrolet Aval anche and
the vehicle was driven around the urban areas of
Honol ul u, Hawaii under m xed road conditions (i.

both wet and dry conditi on8¥AMELES driving about 1500
m | eFollutien FIQPS 0 gn applgsl toAbe whselrwettsvabererdl vebicles, and driven in

n zed f senc of hydrocarb and heayv
i ?da%(tgtes ,Rﬂ X n‘@%paé‘ﬁ e Seﬂ%ﬂ?ﬁﬂ%@@&?&?@??céﬁ“ driving
abalt, 1000Gmaks, HR& 95Hﬁt‘fbn 120 W%Sreﬁfmé@léﬁ&j ah&lyﬁélﬁfc%ztﬁe presence of
the accunul ati on of roa way pollutants on the
rp@ﬂWQYt mihltatnmby,libf) exqhpler EbeiFoed ShalindLathaf Honolulu, Hawaii. These

significan t ot a etroleu dr ocar bon
cSedhans et BR% R Boiartiih ol ey ORI G e Brdiafarbons and
t6:88 ks RAG IR dedtddiih Al difes At &Fethi §0L§1lﬁ@é’§etgr 3fbut the world
a significant anount of heavy netal's includin arrum
biytemplaimg the popetion gm0 desdrilsel lendinm wer e al so

coll ected onto the pollutant trap 120. These results
verified that a system conprising a vehicle and a

pol lutant trap 120, as described herein, effectively
renoves hydrocarbons and heavy netals from a roadway
surface. The nextexanpl e provi des nore proof that
enbodi nents of the invention described herein
effectively renove pollutants fromthe environnent.
EXAMPLE 5 Different pollutant traps 120 were affi xed
to the wheel wells of a Nissan Frontier/King cab

pi ck-up truck that was driven around the urban areas
of Las Vegas, Nevada under m xed road conditions
(i.e., wet or dry conditions). After driving
approximately 402 mles, 681 mles, 1415 mles, or
3278 mles, the pollutant traps 120 were renoved and
were anal yzed for the presence of hydrocarbons, heavy
netal s, and various chem cals. An independent

| aboratory, NEL Laboratories of Las Vegas, Nevada was
enpl oyed to anal yze the accunul ati on of roadway

pol lutants on the pollutant traps 120. hi a first set
of experinents, the sanme type of pollutant trap 120
was tested under dry and wet road conditions. The
results showed that a significant anmount of tota

petr ol eum hydrocarbons (TPH) had accunul ated on the
pollutant trap 120 in both wet and dry conditions. For
exanple, a 2.5 inch X 2.5 inch square cut fromthe
filter accumnul at ed
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approx. 6.5 ng total TPH under dry conditions (approx.
0.04 fl. oz of total TPH/ sq. inch) and 17.2 ng TPH

w@ appoore3s 0. 11 fl. oz of total TPH / sq. i nch)Pamtis2005/005048
wet conditions AppreC|abIe anmounts of heavy netal s

chrom R and—lead were

i i"‘ u||| uﬁ || O G o oTT
T2 %18%88??38%3 onto |t 8055%Mﬁtﬁ‘i‘a£nt traps " 1oy Material
vol atil e chem cal s s|U6hy Restiothi AveaonDf | uor onetebaNember of Particles

digk¥gne, and 4-bromn f_%;i uorobenzene—had—al 3
accumil ated on the pollutant traps 120, TheSe

BNpdrphents verified ¥hat the pollutant tfrEF 120
FebgCTi Vel'y renoved |fgdrocar bons, heavy ﬁfsﬁi S, and
—vol atile chemicals f j der wet or

'3+ 1 road conditions.| 9° a second set of exp&timents,

1t7lae3 1abi |1 ty of di ffergemt pol I ut ant traps [fzy accunulate

cham ecal o were

ho
1 Car IJUIIO, IICO.Vy C ul o, ullu cre-cal-S—aere
%ﬁgﬁégred under_ dry rogd conditions. Both t&aes of

pétibut ant traps 120 vi#Be found to be effedléve at

1oEFRVI Ny tota—hydrgcgrbons,—heavy fretat-s;zand
chemicals fromthe gnvironnent, hi fact, the anount of

Iggdi 6car bons accunul{a&®éd on one type of pdlutant trap

3180oas nore than 4 NJAEBedd anount of NyR0paEs
Lt han-was found nrpcdnt on the control (unexposed)

section of poll ut ant trap 120. The results showed t hat
bari um cadm um chrom um | ead, S|Iver

7
Tor UL o One, LYRe Ol LT o] OBl Lyorobenzeney . i
I\Té‘li‘ﬁ§§ uh&S Uk iSR! R 'cgﬁdlﬂgﬁ ﬁ‘ﬁbﬁﬁﬁ%ﬁg LBk 39003) d‘ﬁhgénthe pollution trap

onprising a vehitle an pol lutant tra
ldéswras benholwed eind, aedlyzedt forethy pmmemﬁwwﬁd&m&r pelhgants by, EMSL

@%@gﬁﬁ GZ Sytgiss v ey Ney E%Q%Yéé&ggﬁgédaat gopination of
PREr el gﬁ? mlldilos%lot))ﬁ %Céﬂwo St%&r(glp e{nég}b%cggﬁe t?&n%%e%{b% electron

vari ous countries roug SCr1
nhiarasbepyt @Inbxgw digpeesten-rry dp¥éihdthéing dndl Xuhy diffitat@@s to analyze the
120 ar plied to the wheel wells of several

oS °Slz§‘f¢d OB the @RllR ANt frep.5 (I8 Rt dentifirdothevibllosing concentration
( rXGﬁ%gja%f %Qﬁlfgego qhﬂ’ltzS 53"9r %hlc td r%%kV? n%oﬁgrﬁﬂg 17@/8 gt glrlnm als 2%,

calemedlcatedzmalsgezle&ag@ems hm asaﬂ@@tﬂfedr&gﬁw 11%. EMSL also
oIIutants by, for exanple, The Food Quality Lab of
M phgwing . infommgtors xeatefl rfe mastichy |sizesdisiibution onhtde exposed

i adway pollutants, such as hydrocarbons and
tgomg tﬁ@%k{do can be reduced in all 50 states and in

several countries throughout the world by enpl oying

the pollution trap 120 descri bed herei n. EXAMPLE 7 A

pol lution trap 120 Twkde hgiriidde Size Riksibwhier|! wel | s of a
vehicle and driven in all Nevada under wet and dry

condiThi esperificne shalwed/ thag aafdlitandGRG 100 &6, reénftfe roadway pollutant

pgrct)llcllebsIt cl)fo\r/]artlc{u?pcomposmons under a variety of conditions and thereby reduce the
amount of roadway pollutants.

The foregoing description details certain embodiments of the invention. It will be
appreciated, however, that no matter how detailed the foregoing appears in text, the
invention can be practiced in many ways. As is also stated above, it should be noted that

the use of particular terminology when describing certain features or aspects of the
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120 was renoved and anal yzed for the presence of

roadway pollutants by, EMSL Anal ytical, Inc ("EMSL")
woRooRstsaont , New Jersey. EMSL used a conbi nat POTUSL005/005048

pol ari zed |ight m croscopy, scanning el ectron

invaitoachpyld dot Besdkes S0 ip1 e tHeoleriine0g§ GOPYing &NEEMEd herein to be

di spersive X-ray spectronetry, and X-ray diffraction ) _

reyrigied Ity mncludieg pay snceifie sharaplggstics oL e fehirgsair|agpegis of the invention

. L, J b fl he. I l-Qw J
VB B LIS 90 29, SRR rerir

abakpnddt 8 abédtdadeneith Menphahded 2HainGaindi apeghivhRais@ha®df All of the
steel fragnents 2% and unidentified organics 11% EMSL

rgfesenepsieiad Herein arerxprassly awiompratad by nefeicore ingheir entiretes.
particle size distribution on the exposed pol | utant
trap pad: Table 1 Particle Size Distribution This
experiment showed that a pollutant trap 120 can renove
roadway pollutant particles of various conpositions
under a variety of conditions and thereby reduce the
anount of roadway pollutants. The foregoing
description details certain enbodi nents of the
invention. It will be appreciated, however, that no
matter how detailed the foregoing appears in text, the
i nvention can be practiced in many ways. As is also
stated above, it should be noted that the use of
particul ar term nol ogy when describing certain
features or aspects of theinvention should not be
taken to inply that the term nol ogy is being
re-defined herein to be restricted to including any
specific characteristics of the features or aspects of
the invention with which that term nology is

associ ated. The scope of the invention shoul d
therefore be construed in accordance with the appended
cl ai ms and any equival ents thereof. AU of the
references cited herein are expressly incorporated by
reference in their entireties. WHAT IS CLAIMED IS: 1. A
system for a capturing a pollutant froma vehicle
brake assenbly, conprising: a housing partially
surrounding at | east a portion of a vehicle brake
assenbly and di sposedto receive brake dust fromthe
brake assenbly; and a collector disposed to capture

t he brake dust received in said housing. 2. The system
of Caim1l, wherein said collector conprises a filter.
3. The systemof Caim1l, wherein said brake dust

coll ector is disposed inside said housing. 4. The
system of Claim 3, wherein said housing conprises a
cover conpri sing
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a plurality of openings. 5. The systemof C aim4,
wherein at |east a portion of said collector is
waele@poswas bet ween sai d cover and the brake assetmbiUg2008005048
The system of Claim 3, wherein said cover is renovabl e
WHARIZ €S AMETSE:d filter. 7. The systemof Claim?7,
wherein said cover_and said filter are fornmed as an
i nt egrat edApsisicen far argaptuag ampelutents fionp a wpleelsi hrake assembly,
%?ggmf'.ter is renewabl e by cleaning. 9. The system of
I'mZT, wherein said brake dust collector is disposed
ext er nal tphaging gwtidiyngrrodfing bilesy atperticaf ofd whiBl@brake assembly
further conprising. a conduit connected to said

col | edatispapes 0reri Yrorakadpst EpmntBe brabe Brssrdld@ae f r om

sai d housi ' I . T of . .

c o R AL ok e S B i i
hose.2.12. Titessyseat TIaim ) wheteihQaidwdoBlecbncsdprikes a filter.
collector further conprises an air exhaust. 13. The o
syst & of Theasyisiensof di, iwheeeinysaid prakerhgieollestor is disposed inside

' relative to a first air flow created by the
s\%]ﬁl?)g]?lzlghovi ng forward so that a second air flowis

creatgd t oTHEetetNef Oragk 8, disteid sadhbikendOsiipids a cover comprising
through the conduit and into the collector by the
ajentalipy ofefpEBi®Es. 14. A systemfor a capturing a

pol | ut ant from a vehi gl e byake assenbl conprising..a .
r ot o;g‘shro _ %@e&ioﬁlg&%fml{?a F‘ergmpg ff‘%% ao?or}go 2 k%ld collector is
digjosdd Betdlest SRPESAr bkl MeGRikéQsdnAg dust generated

during braking; anda collector disposed to capture the

br ake. dustTheetysiened! Chrimad, dvireotinsaidmovendis reBovatie for access to said
iﬁ stem of Claim 14, wherein said collector conprises a

qter. 16. A nmethod for capturing brake dust on a
movi ng vehiye §stehhr ORI Wi kSl ROVerrVdat Afled H€ formed as an
systemof Claim2; creating a first air flow using the
ifiigguatadddienst i on of the vehicle to nove the pollutants
L{ grkn 'glugt %%‘;’/I%tgﬁ%ugfga%%lé vgl(})el_réig%gi rﬁlte??sdreﬁgxgattbﬁer L}r/] gleg.lljlgg.

9. The system of Claim 1, wherein said brake dust collector is disposed

external to said housing.
10.  The system of Claim 9, further comprising a conduit connected to said

collector and said housing for moving brake dust from said housing to said collector.

11.  The system of Claim 9, wherein said conduit comprises a flexible hose.

12. The system of Claim 10, wherein said collector further comprises an air
exhaust.

13. The system of Claim 13, wherein said air exhaust is disposed relative to a

first air flow created by the vehicle moving forward so that a second air flow is created to
move the brake dust from the housing through the conduit and into the collector by the
venturi effect.

14. A system for a capturing a pollutant from a vehicle brake assembly,
comprising:

a rotor shroud covering at least a portion of a brake rotor and disposed to receive

brake dust generated during braking; and
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17. The method of Claim 16, wherein the first air flow

is created by creating a suction by exhausting air
w@a®sioyg3g hr ough the collector into a second aPCT/UE05/005048

created by the forward notion of the vehicle. 18. The

et hageoblectoh dispasts to it brike @@t kReived it AP Fdtseshréud.
filter. 19. A systemfor capturing pollutants froma

wheel lwel | Thepastemgpidflamm b hvharen seidepHecdtorepmpaisahe dlter.

wel | nprj S| rface. hayi lurality. of .
openi 1%83, ‘%‘/\hrél?tglog ‘fi% ﬁeca ﬁlfp§c§raggeﬁsﬁé)§l 3r1@°}é/5?§0¥%kﬂd?’o the method
deglpridingnt s i n the wheel well opening partially

surrounded by said wheel well; an air channel disposed
al ongrayidingakg systepoet Cloimadt sai d wheel well surface so

ol ar eyt et M7 R R eSS ot Teo move e

pailutanfd e sf@hbuandiaRidtdlleolol; 44 port, and said air
channel generating a first air flowin the air channel

and &aplasiog thelgalsedushin sid cdlleotart o nmove pol lutants in
th | | ' th h ' lurality.of .
e L P TR A T e —

shiétidTovy Sdhadfingibasding klrbesh MO biéARGHILEIBEN S HoW created by the
air channel and said plurality of openings, wherein

femyagd moftipp of therwshickes a first surface di sposed al ong
id.ai d, to. said ai h |, d
2 sedBha AlRRERRoRECBR IS s finafe Cotbelneoppteia £kt
of openi Ngs sgerh et cé})tmﬁxg%fﬁﬁélllﬁarﬁQ HohPd vifeePREll :bé)gﬁhglgiog a vehicle,

movi ng through said plurality of openings towa
caimprisingnnel are captured by said filter. 20. The

system of .daim 19, further. conpr.i si ng: de-i cer, )

posi 1 BHER B GRBBFSHEI § SHERoenERingg BHEAIO5 0! |apenings, wherein the
: r .

SHIRLTBAES aflotroSel BRI in A8 GiRbeP QU opBE Harially sumounded

bysadudecheeli; when ener gi zed by said power source.21. A
met hod for capturi n% ol | uﬁﬁants on a novi ng}ﬁvehi cle

the RBEHG SPQsefi §lonsia Jeagh neoriAa of e Bedlwet] wirface so that the

S B Sl i L NAIE OHHATO O e
campriging an chirf intake portcandadn aig osiddt posip endchidialr dhlapieé] fgendrating a first
alsrafiloc\lrv ?ry %:htei a(i)rnc}}agngo a\lll(ei at rhegulgglg lsgcto%g taisr fflorvs rt% ranovx\g %%lllutants in the wheel
well opening through said plurality of openings and towards the air channel when the
vehicle is moving forward;

a filter positioned between said air channel and said plurality of openings, wherein
said filter comprises a first surface disposed along said air channel and exposed to said air
channel, and a second surface disposed proximate to the plurality of openings so that at
least a portion of pollutants moving through said plurality of openings towards said air
channel are captured by said filter.

20.  The system of Claim 19, further comprising:

a de-icer positioned on wheel well for melting snow or ice accumulated on the
wheel well; and

a power source connected to said de-icer, said de-icer configured to produce heat

when energized by said power source.
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wel |l opening to said filter, wherein said second air
flowis created by exhausting air passing through said

w0 pdosmee1sssit o said first air flow noving pol | uUPENUS2005/005048
existing in the wheel well opening through said
plurdl.ty Af methedi figscapuringe psllufaare onf a theving eedhioleyl the method
and through said filter using said second air flow,
CRH®PTEHISt uri ng the pollutants in said filter

providing the system of Claim 19;

creating said first air flow by the forward motion of the vehicle, said first air flow
creating a suction along said filter;

creating said second air flow from said suction to move the pollutants from a wheel
well opening to said filter, wherein said second air flow is created by exhausting air passing
through said filter into said first air flow;

moving pollutants existing in the wheel well opening through said plurality of
openings in the surface of the wheel well and through said filter using said second air flow;
and

capturing the pollutants in said filter.
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