WD 2005/ 091838 PCT/ US2005/ 005048 SYSTEM AND METHOD

FOR REMOVI NG BRAKE DUST AND OTHER POLLUTANTS

CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

wWeResoEd3sn clains priority to and is a nati oPEl/USHIaH®5048
application of PCT/US2005/005048 filed on 16 February
2005, which was published in English and which clains

Sept enssrb AyBoutteigys B RedoyIN e B ARE Dl SAnp rrmmr
U.S. Application No. 10/ 796186 1hinNee March 9, 2004,
all of which are hereby expressly incorporated by

reference in their entireties. FIELD OF 'II')HE | NVENTI ON
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The present iGRQM-RERE I ve

pol lutants fromroadway surfaces. Mre specifically,

the enbodi nents descri bed herein include pol | utant

trapss siptibaticas d?ﬁfr@ugefoh‘r)l etras,anead§, a O hatigRAPr gg{h@@ application of
t hatCcTaUB 2605/ 603049 1 ANEE 16 GRbFIAAD S0®, WM Hds B L®$n English and
an%ﬁ&l Eﬁ%s AaHneY P@'s' HEa%om% 96/836 meﬁﬁzfdegjepfrén%@r 9, 2004,
t %vrﬁ ifGdtion! - Eﬁg ﬁf%i;rfaguontrtiss'ﬁ)/ VdsGE8Hed Riarch 9, 2004,

o
pr 0 é&%fh@% r ﬁlre%ng{ie%tngeuteﬁe

ccording
Envi ronnmental Protection Agency (EPA), nonpoint source
pol lution (NPS) is now the | eading cause of water
quality problens in Anerica. NPS is caused by

rainfall or snownelt novin er _and t hrough the

ground. As the runoff%%g—ﬂﬁﬁm and carries

avay nagdl g;?éselﬂnﬁiw&ﬂﬁﬁnremetopﬁé\hb’ésaﬁiﬁﬁ rerhdvd@pdliitants from roadway
depositing them into coastal waters, |akes, rivers,

vrmrfaawd MarvcpesiSrally; the embetigenta desosibed basinghelars rollitagt traps, such
[ exa

Pl PO e s ek oo PR geisge gfggying velile

Pd dHIREL Dadk By PEMAnGNHatVeR¢ 1iBslatel Wont BRYrobd Slrede. Mdihods of using
gr ease and toxic chem cals fromurban runoff and

ethereipvises uemosrpolintantssfine fhecnyapasentiagrplegpyovided.
hydr onodi fication are al so prine sources of NPS. The
accurrul ati on of hydrocarbons and toxic netals on

roadvvay surf aces immraegggmrgmﬂmhmwro D tailpi pe

em ssi tire tre vvear kin onot i f.luid
br ake ‘é‘d’r diggt tor s %P ’r'ort‘i o’& EREEh g‘\)md{"éll’ém‘i source
ﬁl‘uUﬂ PNPERICHw B Ieﬁnﬁgg‘alég 8 walt® Rl pedbleR i 111 WhiefbBa. NPS is
ereby expressly incorporated by reference ) As
t @mbqﬁi tp)eraabfﬁhms&nowmeﬁmawmovet ond th:com thoesnd 188 818 runoff moves,
P S2005/,005048 exan t.he man
AR B S e, R et bl Tt Bppf gfifgiting them

b ek coad@Y Wy aRAS Hakds) Wik efd) vrteﬁaﬁd%%n&tdv@ﬁ’bur Wdergrb@hd @urces of drinking
rain to wash theminto a storm sewer or for
water, (See, for example, “Oil in the Sea” in Pollution Equipment News, dated October
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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 accumnulation 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 cgr—washjng water. (See U.S. Patent No. 5,993,372, the entirety of

which is hereby expre_ssly 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,

car bon nonoxi de, nitrogen oxides, volatile organic

wompeNtdEss t oxi ¢ organi ¢ conpounds (e.g., toPCETIENH5/005048

and ot her heavy netals are all found in tail pipe

exkansit, the Aedly e phitigles asihe ierkaukt @a dithoe anheledpo tHeytareofltered back

accumyl ates on roadway surfaces in the m of  zinc,
C SN ek S O b 8 SR et R 9 oy Eistdhh i sewes or for

Fus1iRe BRRIE thioRAHERG Rk linto tBOLIT (LS 26Ferré BKSs &8Gntrainment.") Fine
transm ssion fluids, battery acid, grease and

degticks. ¢rgbangmensxidg| igogeaceudng soketigrorapuc comginayds, toxic organic
surfaces. The autonotiye |iguids, contaj i P
o PRARTER (oHndTREORN s SR, RGP Il B 5 e bmnst

O
a netal’s, e pad
| Sddit®aally, aBjiey trad Weass, pdllutiondvaymiiatd of toadwapmaiaces in the form of
significantly contributes to the acc | ati

on af . .
c BHie PAJTHIBY cataR gy end | fper paticdgh of FRBREE: s‘g‘aﬁggy?res leaking oil,
f Qhti Bt R fee RIMRRALIH YRS PatfP Q&iﬁ,e%eﬁs‘e 28 deBfasing agents, also
| ar gest ‘source of copper pofllution. ee " How )
Vetvuotudede Bl thetreadvwry 8uefadesl eTheseCariomotitee lijuigs 'contain toxic organic

i 1 abl t Pal Reqi l. WAt .
PP POt B St G R AT Qi8¢ yedway pollution
r g vayi fiblilyWoh@ibules h e RGuBulfias bf €opptf BCSurGattwa®d) In the San
health. In a study financed |largely by the National

| Hepisen Bay ffo falie nad idug) is mensited e be the largest source of copper
r g&ﬁﬁfoﬁh ?S'ec‘e 'rﬁ"dv? ﬂo%&g%ggj%ﬂ!% ﬁlerﬁﬁgt?etetag Cglﬁﬁ‘ttffbswfa OMavailable at
| ing cancer i ncreases by el percent for every ten
nitlerRaty Als (QA) Régienap & dtérQuiakityeCoritol Blanpeeb sitehi ¢ net er.

The risk of dyjng from_ |ung. cancer as |1 .as art

di 'seasths pbcmulaige of FoaraY eelwoR; i aYiag 2 gesiic sﬁjgfggpéﬁrman health.
t g ' ' (03 ISIrDRnEMAORES Sciences,
| Ly ko B ALE O bAoDOTRAIAE S i SN S
ofestdreters (aBaintctichati the Davbes of ewths frph lupgicencer Mmeraasesdy eight percent

109, SE05E 0 o o RS R e kP ot ing o
2002 -cadcePaf GR11ta8 ey ARAscGh B HrORIRIINGS ditSesl 1A @S tdifipared to the
three tines faster than the rate of popul ation grow

i Fislt Psogielied avitneprsppkes ibetigepossdyp roaaddind (elpwtite smoke over a
tﬂ)ﬁ \g%hlog ofcﬁtﬁe.beq,sgé tJEérEéJ.tIﬁQist @ AY2PLRHR eﬂlﬂeﬁ%@ ancer Risk;
face rs, especlrally organic ahd chem caf1 pol T ut'ant’s,

t BeidasedLihky Bad ddy ivith Healt Mrtdasd Too"r ATV end HEgd/D Medical News,
toxins fromroadway surfaces is manifest. (See .

Vs bR ) g e PTG PR Sbigs Jupgran PR des faster than the
deyd : ; ts0 d 1d
SR 530S AR SRR 14 CARBRY G 4 Rpdattonnd o vor
6¢ah7 Be 58@ibusd 7ib1 vadRs Sva@BMBTal fEi98,7 ea60ialls, daanid 78d chemical

RGBT T ! Bty e
eRnhdn@bite Bec AMINOMEDHNRS eogbMiegS and approaches
reduce poll ution % trapping the pollutants before

t hey o¥svert diffawnt dsuigmmbavs hepaaeds te ap @oHupls ABatare emitted from
sl Ll n [ /

BT B s SRR S s7, sggom. sswam,
pRbdsENtasd Bitat,obava! af whatyarahernaby bairedlyomcopaiedyby 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. SUWARY OF CERTAI N | NVENTI VE ASPECTS The

i nvention includes enbodi nents of systens and net hods

for renoving pollutants froma roadway surface. In
woeoeriotk rent, the system i ncl udes a vehi cl ereTre$2005/005048
conprises a pollutant trap that is nounted on the

udedcsi ol mbthbdethaehinalve ilintantshihtt kave avepds ectusudtat en roadway
of the pollutant trap collects pollutants that are

dP¥f3Fhut ed onto the trap when a vehicle is driven

over the roadway (e.g., pollutants liberated fromthe

roadway surface b the tires of the vehicle, by the
sucti on creat MY@F QBREAMWENTWEﬂSJ’E i ng

ar i Vi Ny 8, 0rio PARSLYE BhbbliRi:Obe (508 UG Bllololle for removing
I nduced by a Tan, ower, and ta ts
I bblelitatte thofor DIvalihegy bibke Byateeam‘tmﬁ:mdm the ajmn anobndes a vehicle that

pli ed) some enbaqdi ment s, a
cs?fﬁpm%eésa %quaghé%w ds I%PUB%‘ ory ﬁl dtrﬁ%rﬁl @E&B? .’@%ﬂg such that an
t&@posp@ bikredoa ok e ﬁ&m%mra $bEtEp AR thhi hfeeaﬁsmﬁxfl@@rohm the trap

the vehicle (€. bui 1t |ntothe wheel wel |
va«ﬂmemlae‘)elnoﬂm 1sodrevearm@d ithre readwed €e- 9o lpbuntmts libpraged from the roadway

O 358 e 5L TR 5 S SR AR SRR e v

eliﬁ‘?ﬁdg astiaki(e.al, | pasehahiesiy) Gﬂk&}h%ﬁtsuﬁlbnpisaﬁl&ﬁcedmy atfaer blower, or
enbodi nents, the pollutant trap conprises

f vaquam, ped @ollutan;ﬁdd:@ra@qd fggpélpe brakg §vei§Incas t%br@ﬁ@s&rg rapphed) In some
t t
a?xﬂf) &nggﬂtlf Cth?ﬁ&ﬁ{‘rlzléjﬁ b 85 s}% gtrﬁ%g}e haggﬁ)g n%ad Iﬁ%tthér %mbﬁdlments the

I Xe odi nent s
Syslemt itrap Icudpzsm@ i paiﬂ, omﬁlmmsr payt ofihe velicl¢ feag., buitiduto dise wheel well

b Yl e on cwoBfimsth Abeattfanh 16 Bapies s S Bcening system
08REL Ak QHalYd [RS8 1 @kald £A tpaﬁa F)Bﬁutﬁﬂt RficRds ﬁlﬁ?cl&&fﬁsﬁaltlﬁally-charged

is focused to one or nore ters placed on or in
vedllectien plitee  frobthet embodimenys.cthe pb@tmmwmsw@ pad or filter (e.g.,

et poirePnsteEs faots TherSeel Sl b Rufbree direo i afixed

t ﬁﬁhé vElg8le Ofn Y BtHeL BhBdEmasts] e systd filckided 4 &)ﬁ?bﬁw@if 81 vacuum that
t he roadway or at aogosntlon that allows for th

pBKIhess an asussmeais andcpodiiakiscto dbrieaTlutank oy apd. cinestilmore embodiments,

p]ge{é 1@? PH}% %ﬁéljaféﬁélﬁoum Q%tmﬂ O ﬁ{e %S?Fﬁg\?seﬂﬁ’fi@ ?s;htg'i:{ﬂs%d to one or

veabrechileers ﬂlb&dmldruﬂﬂatvehchp can be attached by several
types steners includin but
_ s c r evvsrf) @é‘tanh’éﬂ? %anq@l I%‘N'B’éegd ‘Hb‘g‘ﬁ lfgﬁ"éPﬁoé% "%i‘eﬁii”gﬂ gf the vehicle at

11210n ﬁa £tk Ry @E%r tﬂQtoig oftfiitkd ﬁ’(ﬁﬂ hePSbs BPflfé)vehlcle as the vehicle
or sl eeves that the pollutant trap in place.

. tnawisrmzﬁr teboxdiwag ot 8, a pdsisionttbe]allnwe &irrige mdlufcamés hatdre pecked under

itilg o‘f‘%{? eafoe go%cértg%%%hﬁ?agﬂ tr?t]llaj ggfn ¢ eral?{gl??gs Iinents the pollutant trap is

ebaetbdBAtihe Hhe ﬂmb @€ khd WkSd1610 The polithi¥ tZgdcdnObd QGddhed by several
the pol|utants, ch are sucked under the vehlcle

or
i types efHestoprerinchiding big not dtited tpaeremeagiie.yatlp. olgmpps, hook and loop

\2/%%11%1?%% E%%:g Q@é@{%@ &6%%16%8 Aéﬁﬂt ﬂ)% fgﬁ&%rsiaﬁld/orsslé@es 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 {rap. In various embodiments, the pollutant trap can
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be an ol eophilic pad, a hydrophobic pad, a hydrophobic

and hydrophilic pad, a charged pad, an uncharged pad,

a magnetic pad, or a pad that traps hydrocarbons or
wodoes/ovetsal s, and conbi nations thereof. For pxBOR0ES/005048
the pollutant trap can conprise a positively charged

phasi bleophiliepad b hyfaphabinpas & hpdrbphvdiadnd \helinpphilia mgé,ch charged pad,
bi ol ogi cal. matter or_ a negatively char ed(} mat er

t RAUDEAA RS pIUSRTiPRad £h awaiah%ﬁapseﬁy egaHfaqus or Toxic metals, and

e ERQ0I R ShQbort Neor! RMBBle! B FoARGA! ﬁamgﬂnggﬂs@ d ﬁdEﬁi&%ly charged

polTutants from Troadway Ssurfaces. For ex I'n one
e plasiid medetial tbatlchmamactmegmlsmherggd bivdogicabmatter groampaatyvely charged

surfa di, sper.se nde e vehicle (e.qg.,

Iln}ﬁlgermgf%‘ “&5&? ':’SwfegfsiJl %E‘g “under the vehicle by

t he vaousmeaibodingfitswi the if¥eniibm gonoein Bigthads td esmove pollutants from
created by a fan, blower, or vacuum or passive ai

fIfW@Ié waHagced BRF %Wpi%tlatqnsrﬁwodﬂ%@tt pelidgnty hpt aair% present on a

0 S SurdP¥ee Bire ﬁgérégda\ﬂﬁielt fh@d Rrefu]@l%t oS lﬁ%fgdecﬂre 8 g&&e sucked under

un ercarriage o vehicle or e ére on
s thel whigledsy ﬂhh gaduuoveredtepohiletiaving, drdyfanflosedesiet by & m blower, or

ReaiBcen PSR Al TSP A ARSI (OfaoT RBhapL oo captured by o

Sgéﬁtﬁﬁﬁ tI'aB tl?at H’Qxlnbﬁﬂtbd)éh {HeaPidertitiags ¢fS VERIUN &CklidhHefteon the vehicle
t a vehicle. OGher enbodi nents include

t stam@grag th@ lﬁlewmﬂ pollutentssis feaned prto e potiifan (rpde&. ,umﬁléer) Some
B4 R BT B W 03y o i  ottin s

pahichtiafiotnted mide e tvhed] vebllyofl: aO\aaﬂmﬂfy Other éxﬁbcﬁinhlynts include trapping
i berating or disturbing the polJutants with a vehicle

aﬁ’& pelipaié diomyths roadvigy ,5}1%06 1} g gollgppt tag mpunisd ofythe mud “Haps of the

d t
{8587 ARk Rl o 8l pIRMILE 4 r ary s
nmtrfaoei by d]foertahag on dxswtbmgl tlbgsdiniaptsdwitie p eichicler amdomﬂychng or trapping

ot TGS b ot PoPoen PP 2 SaRIFT B ndorside of he

G oisdle.enbags rfﬁats§st&£s h@ thINQRL 6Othel MOLIIA SAUEHIIAShaBiE, roadway
for capturing a pollutant, conprising a brake

apel ity (crhaltydeesahons aolatiloehpativals, i8rd ki mstus geerempved from the
bg posi ti oned near the novabl e braking

surface, the brake assenbly configured to place the

br ake Q#€r embediniens of B invédien indldernysisis fand dor @ptiriag a pollutant,
pollution trap positioned near the brgé ssenblfy

SERERPLSHR 2 thyakep asseigblynthat poIpILees & B o gl HBE |SHEfHGH & brake pad

gﬁ&f[{o%@ gl%%r tﬁé‘hl’ﬁ:ﬁr’elt BYrdide biface Pha bR alsedifly m@ﬂg%m% place the

ace on trap can conprise a pollutant
t brake paidn (centgct witlath® btakxarg anrfaqm; bhdi pollutiooitiap positipnedhar the brake

bi nds ut act I,n so t hat
oo aben el EpoliReu 6y 1 Hedge tp BB uATe ety fom contacting the
SpakeEMIICRA the'blake EurPa@@p‘I‘héﬁolﬁmBﬁ beda Eﬁﬂéorﬁ(ﬁ{sle %.‘Hoﬁﬁtant trap pad (e.g.,
posi ti oned between a connected to the brakin

szuﬁft@ro:@ pahutanteellseiaR |ﬂirﬁg bmqlﬁ faa?@liutammn@wtmmw%md fmtg@ﬁrthe pollutant

8 BASRRR 1, 08 AR Sh Bl D et

| posRidvhbdBetiveal ait@sel domested o the hrakary Sllfﬁaﬁgalﬂ tn@bﬂalm§ Riirface, where
generated by placing a brake pad in co

n5¢ pﬂ]@lt@péquﬁ%d@msp Y e@g}ﬁﬂfl q.ﬁaél cor s rﬁg facmg tpl grakmg 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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4 WO 2005/ 091838 PCT/ US2005/ 005048 pol lution trap

conprising a material for binding a pollutant so as to
capture the pollutant in the pollution trap, the
wolZoefiomm3s t r ap bei ng positioned relative to arPda/uke05/005048

pad and a braking surface such that the material is

eyplbgied ttap commprigiog b wisaerial gzerbardatmpouwmt thas wrcah‘ewrep&d pollutant in

contacts the braki surface whep the ak n
s isieg o <oRllnR B2 Drice PREronHHRNTS B ek i a braking
ayl B RidLiha ViR BhiRriding Rpbdeitid ok ﬁcﬂﬁi@ant teBgertleakeheRable brake pad
and the braking surface are disposed _on the

agowatbihe éarakumg syuface akbo dherapking surfiee d/moEmec osraysies can further
a _brake risin

b chf%?rhse ag m%ﬂg wPe[}E eﬂrée &h{uﬁg hQ%,lat{ﬁg PP%% pt@? gmt.l %IE braking surface
C @ﬂ%nﬁﬁiioeéﬂ ba f:hdﬂ e,uﬂambﬁe ads ek mblommms the‘r‘eymbmmnmnses a brake

the pol lution device is | pas ed b t wee
pBTSETBlY CORPHSIRA & brﬁkwaéirﬁdﬂé% 4? g st 19& iRk f-'mﬂﬁeepoﬂutmn trap

bfsal%zﬁgct?é Y5 FRE Shraildh Ess\éﬁiﬁ@' I B Vdrib dirhéhtd nfh%rpolluuon device is
portion facing toward braki ng surface and

opositioned iveeen fan divmey r@wm ¢fr pwhed ainp ﬁ@‘ﬂ( |a'h tpasiusr p@@en of the braking

AT SR b A R g5

rOUS Ak awiVIesTB e BYbkihB Qundeecthe ﬁaﬂmel i lsem@connected to the
errbo iments, the pollution trap is connected to

whialsing upfeos ﬁl@n@ﬂh@pwmo@aumwen& pile they s @‘é‘ﬁgf%ﬂff@%?lso slows the
C%@éﬂléﬁ tf ﬁ)vaqmgﬂ%? O%Jr I pa &&ts kiRCRH11:PBn 48 & EdBected to the

to a cont act the br aki ng
Swhéam duhoifedberabkodigentsthe Isys_ttémtﬁnﬁm domp:gmta magnet positioned in a

exposedtoapollutat re ultln fro 0 cti th
bl el toRoind Y ere fg cfoch Fe il poacd Guring braking
eméﬁdthﬁfeffﬁ gﬂgt[ fodheda EBaQtp‘é[Ihﬂaﬁ& fbsﬂﬁh}g l«ﬂ@iﬁtcontactmg the braking

generate contact of ‘a brake pad with a noving
san‘faacmthﬁmjarﬁlcerpadr aki ng conprises positioning a

pol | ut ap, bet we a veh

oast 1 paret BRoaRneRrR pRia RS Rabbl R B by oo contct
VHEL brakt Padl 586h 4§ AovhigdukMeh uRd ﬂ’@ﬁ!brﬁﬂng cpRlpkidsasuisitiong a pollution
pad held by the pollution trap to a . pol | utant

gﬁit};ebwégl @yzh@@mfgﬂqhﬁée andoat deast @agtl\mlloﬁ atlﬁgv%ﬂrlﬁagc connected to

- SHE & oiiton trap t

S8 47 B DgeRd bbbt Voo o
[ pn&liutlinlt gdfnerawd desntetisy s beke pal wih themaviagerface used for braking, and
pol | ut ant om a vehicl e brake ,assenbly, including a

hﬁﬁﬁi’mﬂﬂf‘a&q uggnf gn themoJuien 15 B3 | east a portion of a
vehi clg aﬁﬁﬁhleelgﬁ&gﬂf@hﬁ ﬂﬁqgvéﬁh% %ﬁﬂeﬁ Q s?s@@rﬁiﬂs{lea Bépdltdhg a pollutant

dust from e assenbly, and a collector
dﬁsxp@seuldmbmhqaaasembibrh éndbuedigea bonstogrpetisillystrrpynding ¢ least a portion

a0 # 3 ]V%l‘g(l:le Ibf"ﬂ{e%?ﬁ?bz (gl e g‘to %ep?glv% ?)nglgc lus S?‘SI%.“ER& 'b?aig assembly,

Cald £&bDRéctdrSdishcEBOI6 baptifd the Brite &@U&bd’é@ved'ﬁhesaﬁtb Webshgz. In some
can include a cover including a plurality

o@@mdng@lts | the seplsctonisompriagst & fllicpelne éfrm%@mhod}%ents the brake dust
o‘ﬁ%&gle & H%g&%g gk e @Fﬁ%‘h}goaﬁg HdaSnP Ak &in 913&? %bé&(rer including a

e cover cC e renova I access to sal
| prustityeof 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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enbodi nents, the cover and the filter are forned as an
integrated piece. In sone enbodinents, the filter is
renewabl e by cl eaning. The brake dust collector can be
wiospemensis5 WO 2005/ 091838 PCT/ US2005/ 005048 pewtUs0051005048

to said housing, and the system can include conduit

C exvogmal ®aidhdubiagcaldlthesyatennsd indlhd: doadsit ngurected nothievgllector and

brake dust from sai ousi n to said collector,.

s Gtfe howstso dPmEtov e g'ﬁ‘g é@lﬁpﬁ?@&% B ropisxpefiegtor. T some
h@8BoditiaRisC Ale! &bk (féﬁﬁ‘m%ébc.li l'ﬂ%%lb‘?@ hedd THXOeshr chl@lclude an air
can be disposed relative to a first air flow created
byxhangt, Viehiceh de rdisposag rel&blrvvam @ Sust v sftove cratedriy @iervebicle moving

fl.ow i e ted to no r.a dust r m,t.h
Solj'gr g {}ﬁ’? S geﬁo %hgr::{ﬁ i;re%‘t cg%o ove, %C e %ug{ ﬁon%’ilhe housing
t BRowgitheltdndeft b€ into the calll@;tdiébﬁr twmduiﬁmzt of the
i nvention, the systemfor a capturing a poll utant fro?{]
a vehi B1@ogien R@b%@émfﬁhe PNEriggedbe sYSIER §or asgspBigge a pollutant from

c f a brake rot
SPUEELRG AL o2l SRR 09, 0h TRy 1 2 o o koot
b ek Hisposed ol raceive| traket dust gememb@bdhrmg bra]apg,mn@ a hfdlector disposed to

brake dus eceived.in . .sa

o i il R TEGTYeA I Grid T ghrolle b Bufodipt dpe collstor
apahheks gmRedi nent, the invention conprises a nethod

for capturing brake dust on a novi ng vehicle, the

met hoolni yaé |au@therge1@quwmtn@e ADVEPE TR AIDIISSE 6] metbed g capturing brake

bfh?s‘% on a Hl%%]tn%‘c'vegf& lllé)ﬁ‘l%t ﬁrﬁél{ﬂ%}ng hﬁﬁ?/delﬂgcl géttblglsfmr‘rg{)/lgectmg brake

usin Ion O

t st Iaﬁ)ﬂd:sfdhwl&:rém cmm.fmag d fh‘gttml ﬂttgv tlmn§ tiedoadrd ﬂmtwn pf the vehicle to
and capturing the brake dust in oIIector

SBiRES Dol iE M FAChqISREdo e of i &PB‘HF’%%ithS;‘,"mke dust in said
¢ ﬁféEfoFg 18 el dfibdthent$ HAYRL aﬂigfl@{vr 1s%§e§éd19 tcﬁ{aﬁié@'l suction by

e col'léector into a second air ow cr eat ed
f erhastihg awopassing droughethe ehiloie. mtlora sronmd ainiblow mctt by the forward

RN KT MR TN T e

capt Ur faNghoBik |epHbdBingent, fth@ fﬁh\%nt%}? clueh la Gpeni fg cﬁf)mﬁng pollutants
vehicle, including a wheel wel| conprising a surface

hﬁvmmgwhegl Wl ppguingofaf vejsdm invgulingimwhes] welllvemptipipg 8 gurface having

§n| n parli%lmgégﬁa% gernﬁ1 ghl? n g}%&b@%@gﬁ%&\?}ﬁ g@fs ﬁﬂ;ollu‘fﬁlté in the wheel

aweu opaiepariiiBusecthdet oygaidtwieelnstll, aa ajrahtinehdispossd amng at least
wheel . wel | surface so that the surface . is between é}
at Portipm AheAid wheelgwllpurigeq sodhptithe Biriagp irhehyeen sal; aF aPﬂel and said

C@a{het pigﬁi%gi 'n%ﬂl Af'c l'c%h%nne %taquﬂfikélgoﬁ'aﬁd an air outlet port,

sal generat |
aand daldoair channtlegeaeratmgw:aﬁrse lair floov ia the sinkchammgl @elcﬁmallang second air

ow.to nove. pol | ut nts e wheel, wel |
LR i oS paeus dn iy el wislApROSE dioen siEp iy af openings and
ablyafBaNO 8l HRERI Wh%n VBNV 8HiBle li$ mdRMisorw 8 WR Fifler Positioned between
filter positioned between said air channel and said

pi!aui ail pluaymdfm:dpm mepslityiiepetingss ahareft said flteropipiisessa first surface
%)p %dc’ H{ogg Q} %ﬁﬁ‘ﬁ]ﬁp aﬁﬁ %ﬂ%sgda 'téj sgﬁirzmc gﬁaglﬂc?l:. g@@q second surface

air annel”, secon
dlsposed 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



di sposed proximate to the plurality of openings so

that at least a portion of pollutants noving through

said plurality of openings towards said air channel
woeocapiazsed by said filter. In sonme enbodi Neg/8$2003M®5048
system i ncl udes a de-icer positioned on wheel well for

- GreliDg 2066/ @ 3d:BBBuRUEIUSAADOE WBOS B, ambh power e connected to said

i ge.accul ated on the wheel well, and a ource

¢ OifeE S8 degod paneEL ip pEpdte By whien premszbi s oy sree.
producs HRaler WAEHARRET HedRfnhn fRldcPLWRhoTFHY CPiuring pollutants on
anot her enbodi ment, the invention includes a method

f &mayie Yahidlg tb@me@pé ioduding praviding s gystesmpt |dsscribgé above, creating
g@%l}ﬂgt Mﬁoxkédthnﬂ ?%r@g#d%gt%m oﬁﬁf’ E@thsthg &t ra!ubjfcg.v areatmg a suction

crea air y the fo
rmlbng saidfiltkh) ereuﬁlig b eccotdhair flowstoratle shbtum 0 mﬁﬂfelt]litg) cdlutants from a
tion,  along sal ilter, creating second
@W LSRR GBI GHcE hRioE tistoceia PSS Crepisihty cxheusting ais

g“tﬁllolu l?ﬁlfenﬁﬁ& ﬁn% @aifsifdid 6%, mWbRESioMuihe é{%@lﬁ@% the wheel

a| r ow i S created by exhausting air “passing t roug
t well ﬁpﬁarnm threugt ttlmlurahtssqf apeningd wihe siytaca gf ﬁ@lwhwh\ﬁfl and through

© el P e JEcoh af Gomntd coPRERE A Sl Pn bild e,

and through the filter using the second air flow, and
capturing the poIIutantS|n saldfllter BRIEF
DESCRI PTI ON OF ERREBRNGRIETEON OF THE DR ARTHK

Vi ew ofy PR n%g%@ﬁ%u% éi% QBSﬂt%q&%W ﬁc@oﬂdgﬁce w1th the preferred

pref erred nts o e present “i nventi on.
Zem‘sochmémtonfthelpmwemﬁnwnpmil utant trap. FIG 3 is a

si de vj aof oIIut nt tra FIG 4 is schematic

vi ew o#l%‘gz\}ﬁﬁ %Vlﬁvﬁoga @M?ﬂp FI G 5is a detailed

per spegrd. ‘ﬁs Xhﬁ@’vi&fv&f‘&%oﬂﬁﬁﬁﬂt&ﬁe of a vehicle. FIG
6 is a schematic view of the pollutant trap of FIG 3

used oG Hds sdliembtiguabw obf vehicloehiaghbadwagl G 7 is a

sche I-C Vi e t he | | ut ant ed on
e witder sk Ftetted tbipBRve VAl el well Favdnl
vi ew GG IaqS E@bﬁdﬂﬂaﬁﬂhew Sthepolidtént t3p bS BUG.Busel &nwhewheel well of

well of a vehicle. FIG 9 is a schematic view of the
p@)Ytheﬁlént trap of FIG 3 used on the nud flap of a

vehi cl 'é?a sotadaf o%e%&ﬁﬁ@%ﬂ@g?ﬁt%’p_%ﬁ@% Rk H R W heel well of

trap o wthav 11 1s a
sa:Mmiﬁlc view of the pollutant trap of FIG 3 exposed

to a LQ{GI 8%5 3 schematic view of the pollutant 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 vebicle.

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 12 is a side view of a pollutant trap di sposed on
brake shield. FIG 13 is a perspective view of a
pollutant trap di sposed on a brake shield. FIG 14 is
wor2oesnwiszssew of a pollutant trap di sposed bet RERYIS2805/005048
portion of a rimand a portion of a braking surface.

-7 WO PHD35694 B38pdeid 1SR 005 HOE At drap Iﬁi@seﬂl@niaéard{e assembly.

per spe ve. vi ew of a. pol.l ut tra sppsed o

b ke Elck ooty & erveschB Vie oo i aBURE” Giveipec istbsed on a brake
dustmerl | ect or housing di sposed on a brake assenbly.

FIG 1/ is top view of a dust collector housing that

i ncl udBY3-d 7nsder viewcedrar Jusheellestor doeting Babineludeses hose to carry brake
I t g FIG 18 is

sgﬁ e ﬁ@é\}:g%a\?vﬁo‘if‘&rﬁ%llyat %321 oI lector. FIG 19 is a
schermFI(i: 18fis acheatadt v&mﬁud)rilardustﬁolllemmﬂ ng brake dust.

FIG 20 js.a schematic, of a t co ction
systeng?%ﬁ%%%ﬁhm%%f Srofe o Trgd eBp bReasr a

vent edpieptidschiBhid 46l et RIRK Y Sbmith) dif brles.

FIG 22 is a front view of the vented housing of FIG

21. FIHEG. 2314 stop vigwiel W@defousmethaéwpbldembrgkm@st)ﬁlter

fhat (15 gasie B0y iedoPEr SR foliuede YERUAT, Uhoel Vel

an enberd. dB iy a Sfic FeRf i vegicd houaig dHIGA2Wheel wel | .
FIG 26 illustrates an enbodi mrent of a flowthrough

wheel KN R4 is achpmptire fppvsaied MBW@ﬁh@Emimm 2 e RIpMQR.
EMBODI %@% 11%&9@? hTERbHIREnt R 8 dbRUEDE <R W b HROW e

descri erence to the acconpanying figures,

wher ei Q. R& dhstrates al smb@keenttod a ffokethelugheibies well.

t hroughout. The term nology used in the description

presented herein is not intended to be interpreted in

any | HATARGIPDESERIPTIIN Ve CHBINSN INVERTWIDENBOBIMENTS

is being utiTized in conjunction with a detailed

descr i pmbedimeits celr the mveplean Wil eewhduti dessribedbwiilh geference to the
| Qc\égmﬁal}?un&eﬁ f‘?sl‘;?ra rﬁ%vle e Pea?urglée&.ern%f %&eh %}elmré\ﬁ%n{hrc%%hout The

V\ﬂ@hﬁlhology usedlif ke des&fiRids ipkdsentbOherbings ﬂtﬁihﬂ‘eﬂiﬁd&o be interpreted in any
attrlbutes or, which is_essential to gractlm ng. t he

ot PO FESLIEV S PRINES SHIRE Peodiss il BsDeing) uitedoliscangmetion with a

n t
SERRL Bl BBl oG B MRIELAY g0 g, Fyrmor
vwmﬁvdnaéms efitbe 1m@nmdlanaxc mohqda sevierad nbvel teabses, nb wingle one of which is

D CRRAS oY | o oN B PE g CHRGel o Practiong th
VigbdiftioRs Bdreit dRQRSibEA.ON that allows the trap to collect

and/ or bind roadway
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 {rap to collect and/or bind roadway
pollutants as they are liberated from the roadway surface (e.g., pollutants that are liberated
by the fires of thé 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 indl_mtion or suction of air using, for

_8-



pollutants as they are liberated fromthe roadway

surface (e.g., pollutants that are |iberated by the

tires of the vehicle while driving, pollutants sucked
wiocees/mimss vehi cl e by the vacuum created whi | BCTHUS2003#5048
(e.g., pollutants contained in the airflow generated

passiplel hlowds, motontr oy |faug, theby ekddciocheremse thoklrulemiasd the flow of

f or \?vgy lpjc?[f Lot h ugasyl‘tag ?‘%%glg ofgrcgg u%gﬁ{:ll t er suc!Xon of air can

FBé e&,@ th r'aﬂdf@atsé ﬂfé fwa &h@bﬂ\@%r Sllugnts to %J‘}Sbilufa(ﬁi traf WBh the vehicls is
2005/ 091838 PCT/ 1152005/ 005048 exanp bl owers,

nBeloneving fasf @ﬁsgh lodreatren sifBeientiy ﬂ%\‘ @d:bemlhearﬁ itiap+ Egiodirents of
t
aﬁ% 1 @%81?1!1 g—% o ?‘%ﬂ%@é OpD fe r‘éﬂ’ ﬁlt%r?orsrgu%l?rg%e)g?&% affixed to the

C%eelb&ell&ﬁﬁﬂash()@lalﬂ&l eased tﬂags bf GWemﬁlerem adyuaition that collects roadway
pol l utants to the pol | ut trap he vehic IS, .
natr%fe/sngmwﬂ‘astﬁf SR Gy Gog espaniad 50 Birbe Srise o fher eyiple or at o
t Bodifivh: @G didkANDr EdRt um%m&lu%ts thﬁ\:earé BY&RH v@fer the vehicle

include a pollutant trap (e.g., a pad | ter or

meyrhe Neuurh ateated velfifsi seding o tHyeforsddest mc@lctlsn (ng, dap blower, or
guards or, mud ps._of a vehlc t

c o1 ERs ?laa RUY tal% af 8 e cottip %ﬁeﬁ\/\?affllelrggi rdtlfrf%g m%rtemls and s,

dpieferatdf rb%fn@bﬁﬂ 61}%1 ﬂhblﬁnwhﬁ@ﬂ Bind¥ hyldRaitehi, ebic afetsls, ciils tars, fuels,
position that allows for contact, with roadway

pBioricanis, przanis gherpicals uestiddesybretstia gpBesiosn sy fgom Jg-i¢ipgand the like.
vacuu for

o uc?)ﬁg‘{] ﬁ%ieegquwfeh Qmﬂﬁa X)bﬁlgtaﬂr i)V (e g/ f’g’u{l . Qé_ﬁ%beon filter affixed to the
prdaﬂwajasﬁlashrzape cfahe bhedonloseat ’szusc:htmyeducbftm gnount of hydrocarbons

mat er i s a pr.ef er abl onpose mat er.i

L Sﬁ%@dﬁeﬁwg}raﬁe}x@m@ﬁ% BB PEE tof ooy pETAcE. As th tres

f Hl?érﬁte roddWﬁ_{/ Esﬁtﬂ{uﬁs 16 Safi ?ﬁllﬁ@'asslurﬂ/aﬁtﬁoﬂhﬁﬁ{% ;and water from a
bacteri a, estos, salt fro icing and the like. A

vehites I@aeqw pplce o cmatalgom atemsahﬂf mlhlmwéidgn dugf from a dry roadway
f I
¥ur{ t%ﬁéﬁt ilerrg )bro g%ﬁ(e% cgnt%ct% Suith’ t‘ﬁg g:‘g@%:@g:%ﬁ%&ﬁ#ﬁﬁed thereto,

e used tore
oﬂaeﬁwfdaﬁahg RS moRft ¢f pollafAna\vnshy doadeayyraédIp! y
driving the vehicle over .the roadway surface.

tires Afdi BMVeﬁsrao‘éF&Wéﬁld%ﬁsloﬁf?faﬁnWédWﬁb’iur@i% ﬁ’p‘faé““IWS ercated under
Pk RGeS i duYar %; g@ﬁﬁéﬂétcﬁl%é wihigdl Wat efnd ¢ lé%nduced VacuuIl can

wetted roadway surface or creating an aerosol o

plod $outompitledable elmat dkuis thaugbinodedhy causa divepyerak ancideots, wheneby bicyclists

ol lutants are_ brought into contact.wth the.poll ut
Pk GHhter e SEACIE ALPSEISR POsEarieay. N et ireethaineers, vol.
olfiVlﬂPll‘lIdj trankg 2001t 2§ Je%%@cr@a%sf %?re&ﬁgg hbdr @R hdels @the vehicle

a vehicle’drives over a road way surface, a vacuumis
clespoasad auerting thet hecuwelhu e embndymnt ot dnemventlcposuhm riBis vacuum

e.ve duced vacu
b e iy Bt U e AP p A RSB s under e
SEhNPndoi€ Hidpses o%@foﬁbﬁéﬂbtré‘pécthat S&ésposﬁfoﬁediﬁﬁwﬁ theehicle and/or in
t he wheel s_of ﬁEaSSI ng busse See J. Natl. Acad.

of
Hbe sdselowetisgf ewshlcivdhereb pping e anpouns g @obwgnts onhe roadway
V, gity increases, the pressure near the wheels of
the vehicle decreases creating the vacuum One
enbodiAirBfﬂhlcleequi]iped iwnthempbklutanitti‘dpi @es 4 hydsooagmmufilter affixed to the

Cerc]a} %.rg é g n:gg g;g an, | (g)velsrl atlJ %zricautmendtha{ 15 afﬁxed to the

velncle 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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vehi cl e and are di sposed onto pollutant traps that are

posi ti oned under the vehicle and/or in the wheel

wel l's of the vehicle, thereby reducing the anount of

Yol 20ev@msg on the roadway surface. A vehi cl ePEOUS0@H5048

with a pollutant trap (e.g., a hydrocarbon filter

alibériod carpinyreve thieeeiounkd] pyllutant cellqotsill amtatie dollsanttray, especially
is affixed to the

vgg?]gt& Ve{‘l’ag?l i }%gﬁn‘%dﬁ‘g} @:U:Qg%gg airflow, preferable

a vacURigureSP sﬂﬁwst 2 pbNiiAg e 120t AndcSordinceCRIMR @CdneWnithddiment. The
the filter pad) is provided. The conbination of the

pBPHIEH fap 128 @%@féy PEIVERE danage.tg thgyehinds g meggimportantly, removes
pg% ?MQE%QP? po%ﬁ ggr Elﬂ'ﬁ'rc@t coﬁ@r{ﬁ[ngrﬁ?é %okﬂ]%n@pp&ifﬁttang as they are

utant collected onto the polTGtant trap
egptched| fom thmheadWalye;uxfedm dh somesembadnnmtmehb mlldtmtvtrap 120 separates

f <
B P Rinea B o R o sty o e P, F AT . 1 some
1g@nomtems) e POIRNSI 1 @%Tﬁﬁ?alﬁ@sdlﬁﬁy\fm&h%n&m nor e

|rrportantly removes pollutants fromthe roadwa

sur f ach, th%ymeﬂlmé@ttShﬁ‘gn thBigaipd; themedliataat Uﬂblzqwaglti@ﬁ aglepusing 124
%i;o B S'u%f) h&aﬁ’%‘gﬂ th%&%ﬁl ‘i&g’g%es’ gftg:{%eof sl Wat holds the

epnllutm menpad, f@(ﬁthphna Sraine Gt \‘/\aﬂéﬁ“ m@polmtm krap pad 126 and exposes
non- pbr{el ut.i_ng roadv¥a fluids. In sone enbodi nents,
P

t Préh Sies Qf shsepad LG T olipging Pallptans. Bt #ipiagsexample embodiment, the
PRlustiEaRh Be ol Srubfife BIPRIITBR HoR AU wdp pdd %raﬁld]expBgég one side pad

pol 'utant trap 120 i1 ncludes a housing 124
pti4 for anliecting poljaidnts,2 Gn cditedn hmbsdm@nmzﬂaeq:ad 186 camype arranged such

t 0 tructu e that h t he oII nt tra

B o 4 e oDl o SadoPi, R oF HERL PRl In another
PatboliffeiNihe PSRN ESrapP DA e BB Ss Qﬁoﬂd’iﬁlt pag phd 26 0kithout a housing
coIIectlng pol lutants. In another exanple embodi ment

effgrinsierea ina sryalEe af @ai“rﬂlﬁaﬂ:h ohqiés"tthfepollutant trap pad 126,

L M B
peidcHed( irc any by de.gandge dligs) 6hapst hadk aid leepshstaies, buttons, adhesive,
i s exposed tq.the roadway, wheel, or wheel

surfac
VETEWS; Faﬁte‘éﬂl%%@rmte Baies melsiand delalp ppits, figshanical progsie, ete.) to the
%@tﬂ@tﬁies B aﬁaﬁﬁﬁén%‘ Eaﬁ% eiiflef enﬁﬁﬂeﬂltgﬁ)r hé&HeYWE a housing

When referring erel to a structure or a frame
that "Arowikbe déserilpol 1hlﬂieutdthetmmﬁepa1jﬁm 4, torupadugang trap 120 can be

SR P ElnE Phh RelRF PSP e Teliaany SR o 2. o rosdwey

\@oﬂu@htsp@m&na@@,mchfe@ﬂy)ariﬂom@g tﬁ@%&ﬁ&ﬁ& ofbaltvehitfs, or the wheel

adhesive, screws, fasteners wth interlocking male

amﬁsméwéﬁl@ yaael f0usieg: Fermiheel vmum@rweehwéq ) be dosigred such that it

T e vl BT Ghor? B 8 e et A BT BOGRY Bbuses intow
icontaingny the gollithes patb IthEI Ia:ﬂhltaﬁlt f4p ﬂamzﬁan be attached
to any p%rt of a vehjcle ém%t exposes t he pol | utant

trap pHEERYS 1R 8 PRhauiekrm Brord sYce YIva i Bigtreys dhe pollutant trap pad
'1@@'Jaﬁcédrﬂf)nse'apﬁl)ﬂ't%rﬁgtr&ﬂ‘ﬁm%ﬂ?rﬁb Aehith iy’ ERhGIR; & 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
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housi ng. The wheel housing (or wheel well) of a

vehi cl e can be designed such that it inproves the

vacuum under the vehicle or into the wheel well and
woeoedipig3ecuses airfl ow containing the pol | uPems2005/005048
onto the pollutant trap pad 126. As shown in a top or

baotatepial b3® ecinpstiveh aaplil\‘/ddeabsdrhexﬁipgdl fer Pacenivat polthaivenidle. M another

ot B BBk S0 D b bR T8 13 that et the

s p@mgmwap anakdrlal €50 vibhado164) daRflafid/BY fi0€ poiRARs and/ or
toxic metals. In some enbodi nents, the pol lutant trap

mat er | B onpZmbedimesititie pelbitans drep masarieh 1 3heproprises pa phsorbent sponge,
p t n so e tant tr

pg)l(lj-‘l %2%ch}nﬁ!c):%l n%} ;gglélgﬂrrg? g'n BE %R%J{CQC g%gllée% tﬁ can I%Dused in certain
otinbsdimenns mlﬂhmhivagmhaadu@ﬁhé lpollatant thap mﬁ)ed@m’dimdl mﬁhs Patent No.

t t.t Q WD _.2005/091838 .
p%%?%%% a%é's@i 39 WHJ&&% heggin 1@9@8&&%‘3 bgglergnegy i yomp embodiments,
apRqonanht ﬁéﬁj Q(P 26 k&f ?r‘rf@gg‘hr skl &r VROhGhR - thdteaRAL BE/or convert

enbodi nent , [ ut ant material 130 conprises a
pthgmalliteyt info qmrelsolmaag nhmnalrfelgp oiltiiggradisigl hacighie, spergr bactericidal
mat eri al, \130 bind, collect, catch and/or retain

p%chllfﬁ gﬁﬁ) In one enbodi nent, the pollutant trap

mat er i Rhuxbf’ﬁsh@ﬁfﬁﬁﬁ le8&Svien oﬁ@ﬁ«ﬂ[d@ﬁfd tra R2MOThe poWit A trG@Pad 126 has
be from an ani mal or synthetic source. Sponges that

caiPPROTine PG #ndcebetiorh portipm &3 nEhe ROIHant fap pﬁdx &2 pagrplso include a
ta

A 5 0! 20 o8 Qb BB LN Dy v, e

[ pmperper.r alhedhdryenbetmiets eachlof tisolapere idbd df ﬂerﬁaﬁutantﬁ'@ pad 126 can

P e e ot s oy S AR DI i (B0 Jaefs 49 at of noar the
| 13h DoRtidROIBPR iuwel HErdPRERE inf é)eﬁ:l%s GwateRldpe B, %ﬁa/eg layers 140 at or

-bact'eria, spore or bacteriCi conpounds) . gure

steenghe hodge poitiew B8 o hevd wicaphilic rprpperties (qihettractmg) In some

poII ant, trap 916ha t op tion 136
et 8 RoSfr G PRE 17 €maRindfie, 2 SRtk B GiePhote,  conting

adois@rismgl 418 endicalPbiuiin bighiis@f whithegrsviddd thel FolR@He trap pad 126 with

enbodi nents, all of the |layers can have the sane

dgiiong] dssirablypigppides-enbodi ment s, each of the |ayers

140 of WA ' [en :

properI?ltsglzle c]):Jr0 exa#ﬁﬁﬁ%lﬁa& grglgg&ggzs?ra I%g f1 %)leﬁ]ﬁ’ehydmphomc’

| @yettsoléeyhilat amif hydeephobine In bthﬂ' quoradiroentd, 3ke pollubany &rap pad 126 may

dr ophobi ¢ pro ertles ter- el | ant d/ or
B B BRR iale G Tohisiies (o By HoPRORe SROT i “abnilpia Fplorials. The

QoBiaRbl ldap PEPPEIG 'c§x§ (foﬁiphs@téfr ﬁ‘lﬁfeh) that Nus8 oﬁﬂ%orptlon adsorption,
_ enb0|msn the pollutant trap pad 126 may incl ude a

cmaatisnlgtior, o nmemmzﬂpeula@m ouolatiifration nﬁﬁdamm@nan,c hemsiigpahsion, de-

S RO A, Bur PP b Sy prale e hBbcal wpare,

eFestbiRAs S, thérBer tBethiiaand pdlfugdissh Hbon@yahe
ol eophi lic, hydrophobic, or both ol eophilic and

hydr opRowe. eth@m@éﬁ thyberliutienteap pab 136| pampises sprgnt material
Q?e?eée%ﬁtorﬁe)fem 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 soibents may include peat moss, straw, hay sawdust, ground
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be cationic anionic or mxtures of hydrophobic,

cationic, and anionic materials. The pollutant trap

pad 126 can conprise of materials that use absorption,

s P9IIA, encapsul ati on, m croencapsul at i ORCT/US2005/005048

vol atilization, sedinentation, re-suspension, de-

s oonptote) feathers] paparndodesthat ¢aoimn-ieseh ineterialso n Ok edxambenof a natural

recgipitatio bi ol ogj cal e, i nat i, s
P Rt bR gn et ied 2 8ol peth aHEleDie et the SRdaag - OLRANSORE
S effBuRERRd AL Boih BidRibl) Ne@RoldfRdPBEhalZ 6 NeRIRN inSQEnic sorbents
sorbent matéri al (referred to herein as "sorbents")

t Ay m@adbelmwrlﬁenvenm@m beless, wgrrl tsendh. volgadsy lggintand the like.

TR S B, Bl P SRR s,

Aplsl@pﬂapﬂtand;r%reﬁsl-l&iksd apcdyh€rs,0 hutibee mﬁtérﬁrls apds,t balloid( eand the like.

o R IGa domPion Hhosrbeat s s Ry eOn Yok g be intermixed or

Nl i #B5ARNAGers. OF synthetic. Natural organic
sor bents y include peat nobss, straw, hay sawdust,

groun dedﬂb@@wm{)@%%b@mmD%mmmhe @Itr m@lﬁ gvhich can be
f eat her per and,. ot her car te
TP E R R et B TRy Ctg DRt TRl For exampl

L s @fbgiRaénts oF ! Dﬁtﬁntlﬁh%emotlﬁﬁudef @4terisla 8signed to collect salts that
" OCLANSCRB" rranu actured by H Point Industries,

NESRRBUHER eintpadwayfeasca redlf of sﬁltmmﬁggadv@y% SR ths WiRtey months. A
Q{ﬂ]a b%!)l%ﬁl’lt Hﬁ%hﬁ] Por Xﬁgﬂhﬁ@y&%ﬁ é)t Ql ﬁ%s glnllec%aprﬂldway salt is

cani c as I'Cc so ents nay
i desbuitsbel inl st iRas, Naué;ﬁZ@@édeie;em ek;liram.y irpolppedtéd) by rref;‘erence in its

and. pol rp yl cross-1inked po r ubbey.
e o dRaligBFels Stk it fofdim gdpeaes i R caprgrgry spsoroed o the
Cﬂﬂ@fb@ﬁ’ttrhﬁ 0901 Fhurfils ULERM SRTCHIR) S 85K BOR] @Y ?g}l Process Filtration

which can be interm xed or “provided In separate
| @vepasly, Nednpcatbér, dihenticad, yli:néfsn@'mebeo Use of thisslsortent matgrial in the

L h t
itan Rah 130 HekerivBhefiin Wkdbenied” s U Biet Tt pposmetized
fkfb&@ibﬁnt iefiéri SRR in (ROBR aﬁdfﬂﬁﬁteﬂﬁml?y(h’ antal¥@ be readily employed in
pollutant trap 120 include materials designed to

cibt lcadpedignanissdespabe hersiay n{ﬁeateeg oH-§ Fwlgs 0834, 35? digiip expressly
QBCO?Q% rgag%gor eﬁ@eaiﬂ‘{\@%ﬁug ing the winter nonths. A

surt ent rraterl for a pollutant trap pad
126 t rfanbaduhéms:bﬁtha paldviay tsA(120 czn indiede matrealdditiondl Spes of suitable

Pat , erei xpr essl ncorporated b
riaRise ers G g g oToAB IR cEb RRLth oger Membrancs and
Sﬂ%ky&s&%d%ﬂﬁSWFb%ﬁ@ if JRifR éﬂ%ﬁi&éﬁt@*ﬂ%ﬁrﬁﬁr@aﬂ Sap 120 can

the absorbent nateri al foungrn the Aqua Se
fin¢lude ozovar matd ef the diltetihg ni¢drialsPrrodunsd bE‘l ESHER{TREGHNO (a company

: d P I . Use aof .
R oS TR0 FOR L GO 36 e cconomic
G066 i ALEIhGF A fart T SiRahLGiyH {88 theXHbidedt Mierih SradSRI can depend
of a magnetize absorbent material is known in the

i tharrgadwavspelbganis) dggetehiPralemevile Fesume pxample syehgdiments, the
_||-I>§ lu&.ﬁguﬁg’?gg X%Eﬁfi‘m%eg %rltjelk? Eglgﬁll fma@e%ﬁ? (‘%‘P@I”), u/hﬁh is available

ereln
from ESFIL TECHNO, and which is chemically Stable to dilnted 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 irap
120 can include a perchiorovinyl filtering material (“FPP*), which is available from ESFIL
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i ncorporated by reference in its entirety).

Enbodi nents of the pollutant trap 120 can i ncl ude many
additional types of suitable nenbranes or filters
wbhansmarsibe used al one or in conbination w t hP@/bSE2005/605048
menbranes and filters described herein. For exanple,

| TECHN@U snde rididi ivecliemicdllyestptsit [tat siohg tacajs &R0 alkalss, alcohols, and

i ncl ud ne or. nore of the filtering materials o o
ORI G Aoy, FECHRR (O AP BEafBae  fiom 200° to 60°C.
CRRRAPIs lof ﬂl@ﬁﬁ% ethtdrlsNBEL HnEBS LisdaSinOihedpolMiabhindp 1126 from ESFIL
territory of a free economic zone in an industrial
pAECHHNO Shelndasabuicist 3ot livaked toa FREWOI (genadlly nsedefor fiin air and gas

eri al Q |yt S . :
(EE G FFED- JRa0iy el 25, BT HURKRRY (BN Fues, qple imciuding
p@ﬁhtlt.tracfil, (Iiail;l%ﬁ/les;% afid passe) EI&GGla(gﬁlildrﬂQ/; used fggﬂ'):wfe:ation of alcohols,
mat, er i " ' i i.s avail abl e rQm, .
Tﬁe%\@% tbrshcoHC EReh? SEPPIPLE ) o St fwigicles of more than
Al d$nicRhnk abd® PORICIINAES 207Gl Sbr YEHREfMO BN ’perefurgery liquids,

glycerin, oils, petroleumand fresh water, and hav
t dnpiwintsaiusted byvgecatonsreiilat anda déehficalnand3dgonized gvater and aqueous

+70C. I n other, e dinmepts, [l utant.. t . .
St Fopbt e a R RO P A DS (s RiRnL iR for HiRkring thin gases
(afdPE), s andhFRSP-15 1 3V@khailhe ubddoror Bbinl blearink? oM@lr from aero disperse

2005/ 091838 PCT/ US2005/ 005048 TECHNO, _and which is
chbfealinsluding BR@OQreasIms, harters and vimeeskl kal i s,

al coho gﬂgg% aﬁg% :

wor Ki n%ﬁl%%]%glﬁ%?ﬁﬁgin?a é&? ?{(i)dr)n - gfv 0 éﬂ a&@%\ﬁlpalt gasn be used as
ofiltdrs lii ethenapphinstint,adrsefehrad tockareibas (ifketsT or tfier material,” the use of
pol lutant trap 120 from ESEJ L TECHNQ i.ncl udes, .but .i .
9859 T4 F’éf’c‘]‘?ﬁf’gﬁ qﬁﬁrﬂ%ﬂ?"ﬁ\?ﬁ%fryafleﬂ‘i)f%@’e?}f“ﬂw R &FPUE%@@ material
ORRen it id {8 EIFQ%)@IILE&E b, Alth habin¥ chse8 thef LAGR i pass through the
purification of |liquids, fuels, oils including )
* avitgtialonRather, ap airfiow! @eryingirpadayay pydluisets peed-mpy glace the pollutants in

(gener.ally.,u for purification.of al.cohol i .
AR B ¥ Mol o BpE B Rl BT &y ofipkeF on. in or are
deuadl itd ghoofilt@anbtbhid] € In @bmPRA®olindAts, tHeVarilove tasng tBthollutants is
PORCFI L- G 1/ 207 (intended for purification of

parertiapplisd tputhasiilter apaieind|(e-2- Papsiyatsdp h e rdesip gracrated by the
Gblafion 3 LS hidt€ Qﬂh? bniefads ﬁ&hﬁ%f%ﬁv@ﬁ@ ?é'serﬁrlg the wheel well onto
aqueous solutions from nechanical” Inmpurities),

FRAR: fitsséht & (heevieslabdlyofitsevetiide). fihlother emboditvents ghe eisflow carrying
3[;% gﬁl&%ﬁt&?&? g‘pqlx:s?%:e@]ﬁqsnééﬁ% élgeg Bgéige'@h}’ &%}JE.S a:lsl;ga’rssi‘tvg Iaﬂﬂow or vacuum

ﬁ%ﬁéﬂd@dﬁo@‘ 8 FRARh D2 SRl RQES IR IR a8 SaNdférHI8Bdough a hose to a filter
though“the pollutant trap 120 can conpri se various

moateridlahonsedhat apprpobidonsadoraen the vekicks (srg.oithée truank). In some

appli,catio refer to herein as."filters" gor .
Ao e s pélfu? iR 1AL ¢ piiedn Bk i Bl o il toterance for
dRes e!’%,t mAREHSS Ykt ihhye pEIRKNt @oBdEtidh prdpeftivs MG Sird1fot affected by high
through the material when it is used in a poll utant

tteraperatiresh sudpr matcsalydhat Jude atlpgh gempbystigy remyh #loxgng the pollutant

t.hr.o t : (g ] r i b ; ' .
U B R Ao Y 1P MO B s, o i
praxidtytiy tHeeniine of theteebausdysteinal so t hat the roadway

ollutants are collected in or are. . .
P Another common roa&way po(mﬁant chhat 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 ethef, and methyl
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bound to the filter material. In sone enbodi nents, the
airflow carrying the pollutants is directly applied

to the filter material (e.g., passive airflow or

wansesgeseer at ed by the rotation of the wheebPsT/US20031@5048
vehicle is focused by |ouvers present in the wheel

wirt-aroyit edherf and s efhresdvints, fort dxempleg édtrabpdrbfoodn. t ke full extent of

vehi.cle). I n aother odi nents, the airflow carryin
¢ RE{ESR Ebieategon oh (T aenii v s iherenfy re uideiood. A study
| pebirsraell 3 p&t 9f thd NS RRBBIIE! %hfv&%@%éﬁbnéda%ﬁ(}uaﬁg Assessment
generated by the rotation of the eels is collecte

aReperaareyeded dut MITBLHhe sdser®mos caringnlpdetedied eqnitaphinant in urban

h _ T . ol e
RS Bl L T, ST R0 16, MLy £8.8 i ertminr
1 2@essapnicahipé bemmzatcesridgiossibleatuloesvef MTBEJGh graindware é the United

f h ., ials that h | .
cSfssc i1 S BVTES Bhia R gt LT G0 IS ni gifveral different
t SARASAt MhRfials AR w R Bl BL StheRBiseM @Y Baindh@Nin particular, MTBE,

conbustion point, allowng the pollutant trap 1 to
bes wiel poseits i ot diier eg, &.Y.ePatcNes. Sud} 3, BH9RilgH, 5,837,146,

B oSt Ao STt Saluay U BERE ki S heredy

-cas;ﬁa@lysh@gbcfrhte@m refit¥ideQn R ealiretlagynge  are
et her-based contam nants such as tertiary butyl ethers

of t heWithgeranytofthoaebodiments g|spile ¥iegienfanatsrials gich as the absorbent

e I I . |

e R U PP 20, S 30 5 Yl gpey be prefemed for
PEE pob2aimbeabet dad € 26 becansd it efficiently eslibeal als, gedwes and the like, but
sql vents, for exanple, tetrahydrofuran. The full

cSH D PRE RNy Sl T GG P8GR i s sy geducne, wylene,
OR10gchREE HykiocRBBHs, UARREAQD Blycdls SEdDY The®! howidRd caiftaminants are
part  of thé US Geol ogical Survey's National

vemeng g anere diffisul compatndsfp gginayn frewcwhter and ate oarBgogenic. This
i s.the second nost commonl et ect ed cont am nant .i.n

BbeEnt PR R 2lsg TP Pl EhESI s AR, T, copper, 1ead
Wickel, Yt befsenighdilfer, ¥nd Bidr&8y. " Bk&hplsl Nadelow describes one way to
assessnent. of the occurrence and possi bl e sources of
Nrspfaghurg fys aleppecat mplsrighe United States, 1993-1994".
Environ. Sci. Technol. 30:1721-1730 (1996)). Severa

different absorbent materials are known to trap the

et her-based contam nants, EXAMPLEdGul ar, MIBE, as

\g/eI4I37 Bl ’eir lé(?g%ggrf%gtﬁ?% %%ﬁgt%?{gr Es'egwfriggt%a glz@ﬁﬁctm, a:rl\lb Igfusion solution
Gs %@épa%zﬁmﬁ’ 4 3Bt so1Perft ead 3RS ab&IBkn? 'cgﬂl odhi6h. ah |thi9fexample a

whi'ch are hereby expressly incorporated by reference .
i solution iy prepared Somebd) w/wi.Horasetynadnd ewanthsdibesiromposition, which

sui t abl e.absor.bent erial . such t o
S8 Para GORRIRE Ny 5% G, etfdinile. 155 FNACRIE 2045, and 6%
SirRbddadil. MEHcRibb@bent EBMipbALRIT RfE1EE aldised bRFofON-bisoRMkxer with the

~absorbent pad 126 because it efficiently collects
doptene ydamied fari? haves o1 yadil thepelutign Secomics HEmespnsOBs. olfae substrate

) L )
o 8L AR ORI (O RS DRI o oo
6% Kox yhabfHigl Baind N.C. €Tlds miteeiskhas @waigls of d ot dsguarit. SThe substrate
an[m%erial 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 ons week. The
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anong the nore difficult conpounds to renove from

wat er and are carcinogenic. This absorbent nateri al

can al so renove netal ions such as cadm um chrom um
wopevqoidsead, nickel, zinc, arsenic, silver, Panus2005/005048
mercury. Exanple 1 bel ow describes one way to

meesuliiag tmateial itherndivaided ntd sbseyuealy. fobEX@MaLFarnbus Alter configurations

order .pr.epare a filter.sybstrate for use with the
|r§?1%nft°|f%ﬁ‘%]§ﬁv SRV, éi%éf“é%?%ﬁion is prepared froma

sui t abkgirsetey@iaé (ARGuicht 2 388260 s HOWRSI A doBdway 02. The roadway
this exanple a solution is prepared from90 ww 99. 9%

a2 endoandviloa Wyer abpaivianit 2¢odiprnstd po e Walwhy 203 as is generally

904 ()
AT BEALH s Phfiiicis Gbo fblfaes SRt IR} 385t BhEets 308 which are
celtpastd bont lcastaptdtaliyt QJrﬂ)uﬁﬂ(ﬁiSEjd aexteD sieli 2081 0®he webiele body 205
w.th the ceton admxedf 2 hours ntil
s Belhdenn WslerTe0R &E%&éﬁé‘éﬁ%se o avpdurey 208 As i ‘fﬁi’&?@ 200 moves
EXRAP!E: fohaefl MU BUERRS R LPULERS:A B fhe IRRIYEARSR MG, The
mat eri al of Yarorough Co. , H gh Point N C

Tholintards 804 ate meChOﬁT/éh@ raadehy 202> zlu¢ yqtimreccmtact Wit the wheels 206

subtrt mat eri al i e _infus

B B 0 Tock e O B RS i dalebfig 200. The roaton
| bEHhedvlfels DUGCah Qediiti iR Odpkay JNRINRLEtha| cah Yabda@# the vehicle and the
pl aced in a convection oven at 110 to 120F until

aeBtwnBeRty ddis sivatigmiserpegrbated whiant mifise dlhgtraingghges the pollutants to

o e R T T T

atodths eheismuent. | §inte theewhdels 206rdre isdifdck bcmtact w1th the roadway 202, the

configurations, (e.g., to fit t
Beluedhi Snoppieionit efalestsions e el 146 STy mAgioalad i Hegrheal well
s@@/\@y@@v&ﬂl@adv\ay 202. The roadway 202 is shown with
a layer of pollutants 204 disposed on the roadway 202,
as is "@Iempmi dhpoliutnterresutsfomu & withtunnelhféicecreaipd by the rotation of

RENED Do’ Hh et Pasd Do BR3E R e 2 el crewe ow

bsuZDR. thd R@iedle bmﬁh:% delys B0Be dianval tofas tﬁB wmdler Std;l dor example,
9 which is exggsed to the roadway 202

%@&@Sﬂé@@ﬁﬁbv us Wheplgnikies %‘a@%@&ed@m@efﬁeﬁ #‘Q}tPaﬁ'ffélﬁon of These
e
oAy PSS el BOAALEY B REEL Ry Fentc v
t Hel. K\ﬁiﬁrﬂﬂadt, davedlﬂiznem@m“!\heel s 206 and/or due to the
vacuu eat ed_unde roun in hi, c . '
200, TRESTEE R FIgHTe b 69\/?{@&1 %ft fgfo%e@%‘v?'a%i g 40? ig shown where
> el wditdds R hS: ihbialle £ pOEIANTRYE. THewred 'v@élle,z@riﬂcludes an inner

environnent. This situation is exacerbated wh
i surfacs aso aﬂ'trenaﬂmm swéags A2t hed polopeningi2d4.+ olhe trste;sltm surface 212

thes ace of d Cc td nsa dri,vin .
cSrmr R o apstate PLEBUHE AR A B B HRIER TR, e partaly open
SicusRg iMRmABE eTise WAk el 208 peitiaRE houediha Gihedl 206 dnflavheel assembly
roadway 202, the pollutant concentration is greatest

ndl& the wheels 206 and, in particular, at the wheel
Wel ! 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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208 of the vehicle. The spray of pollutants results

froma w nd-tunnel effect created by the rotation of

t he wheel s 206. Studies have confirmed that the

Wex 2209/09¢838heel s of a vehicle create | ow presBUKESA05/005048

t he wheel, causing objects to be drawn toward the

wigesalest Selemtfaﬁpn @i amd]\nay poTIirﬂants G)aatsﬂie Wzl mellocff Bwlicle it may be

eel ble t l & t ef OL 1™ Ign ly, in some
&R bt e ol s eoRiee
Naﬁmemaienﬁcme Welﬁﬁeﬂﬁ@ 6@ﬂ¥gu€ed56 gisBRed ,be tﬁ@ﬂ)ollui%i- Irhp.
No. 1, dated June 2001. Referri ng to gure 5

det ai | 3¢ wolyasl tram 42¢ 68 bp anagsce amoesmtawwopﬁg@hm for example,
| d |
L rap _Ia_%hs‘ﬂ Valjl‘ﬂtglle L-Mﬁ)é félgage,d;% J:c &JP&J!lalf foudd pg;#lgfgéea‘rl‘,n&r any other

|nc s an i nner
2 8ipedhdtris dsa:gledrto gl roh’wcmy&fbﬁ ofansiotonizepen nmnﬁldﬁzea frehicle. The

| G R iiG ERRRRS ol e i o Bt and
PajchiicH bBthO pSutar? B qum ak smu 86 RBGribd RerdigRdr wéféraa%he pollutant

partially houses the wheel 206 and wheel asse gmé
2!1!&3 184 tsteopgrusicdsaeh thet iFmpgelySitgingy thervénepbwrl@stf r or on a mud flap

a ve%l% %ﬁo a%%%goa\gﬂgﬁe thgtoh gﬁ%}\}\lgn%?ap% CiV\%? an eH Sp%f& pattern of a

apztraﬁlh&dveﬂﬁblé &0 i has 3%&1&0@1%@)0@111011 hedstiee beMﬁb lthat is optimal
2%)8 Fgglure 7 shows multipl.e pollutant traps_ 12

or dehertlepéon phroljuimis drsigpriniednd ndemneatih éhq,male $£4 by the vacuum
208ntef wHitE QrB i AMor yR8 | th b3dw tof FRcubdP c&%@eﬁqgeéjpckgltant liberator

the transition surfacé 212 of the wheel
dexbrs bé&d, hbmer, vavessem appaatist he -15 WO 2005/ 091838

PCT/ US2005/.005048 eatest concentratio of road
ool | ut Gt ROl dap 190 SRk o BERGE R atonstiter et RRE AR pottutant rap
be20 @eRdt valtie 100 Ahy arthol e athtieheRby bs ﬁibd]t@ Qitdch th@ﬁollutant trap
wheel well 208. Accordingly, in sonme " enbodi nments,

whdlo theeyehigle 1Q4 seghypsr\edcre oolips.seremisatdhgsibes, fagteners, brackets, and the
utant trap. The pollutant trap 120 can be nade to
any suitable configuration, for exanple, triangular,

el | i ptincaile, ethbaihage, ths guiitent tC {20 guhitdiched td thel ﬁfdﬁrmde 209 of a
nq?é; 2%(ﬁherl cal , or_any other shape that is designed

t SYamyviginethopoliute tew; ROdmothe s g 2 ddhicle 209, the
Vpﬁﬂ'u&ln? traﬂ— h8o cHidiR gk %ﬁuﬁﬁtsttﬁﬁ RO sHEBEH o ﬁl?d?at@a? A neRRBhe vehicle

vary dependi ng on 't e particular arrangenent
| 808 i doive oo tthe rqadivhy 26t In peqhd Znbodimenit) sttﬂbmore embodiments, the

R BB A B L0 R iR PPt ey AR wncer e
WesRle 108l dr.intb SRORheed vel And¥oFTedudes &R dlﬂfers@d }SSil\ktﬁﬂtﬁ 0&9 Qhe pollutant

and has a shape that is commensurate to the wheel
dpira st bt t er n of a  particular vehicle 100 and/ or has

a sha Y e t hat
oot 1 s AP igBeS In AptAR e DR nETHES Be hRtacltn g mpud flap 244
afd wehidkr mathnéﬂaﬁy,\&ﬂWe@éI? aslédwR)in Fi‘g@ré/ B lﬂlhid‘@ollilf@ﬁirqﬂ 120 may be

whi | dr|V|ng and/or by to the airflow or vac
d).r%\gg Eluaqlﬁrsqiq: Be? gt the vehicle 200, such that thc 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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such as a fan, bl ower, or vacuum apparatus. The

pol lutant trap 120 may al so include a fastener for

attaching the pollutant trap 120 to the vehicle 100.

woyzeosaoiesel of attachnent may be used to att achCt/tig005/005048

pol lutant trap 120 to the vehicle 100, such as

VeI cron sdnilepsmb:themw; a pﬂh&m’c stesylatbast Bb@ner (dut abdvet)spay be used
t he i ment the oII tant tr

00 rceisg s pis dioe 4R R By e G/ BY FopiNGRnbErcRY increasing the
2001utBits RERWIEH Toni hie: Poldly 3Rl AfRRedl 20 RO JoGtant trap. In some

under si de of a vehicle 209,  the ol lutant trap 120
c@llnb@@tl@nusr@e rollanksiimslateramayiss fgrosd andvstion pr suction to increase the

" oagl\?g{/ %p?e?s fg)g%l{{t%g'rs eﬁ%aéog‘qgclﬁc? g{n't ar? ﬁoplﬂmtt&?to blowers, motors,

efdacdndrtelike. t he wheel housing 124 of a vehicle 100

i s desjgned su h that it inproves th va uum nder th
vehi ol & %e5e grbpdipsmtnthe golbariyry 120 e 4 oy il bacteria,

d’vﬁlﬁé% SRE/0P Qktled tnﬁ&rosor%ﬂﬁsﬁ}st R F%%rh}'ﬂ% agt oneterlﬁﬂﬁnﬁngﬁ (not shown) the

As shown Fi gure l'utant trap 1

ap@bltab?é tq@p (32 dwnolmdaa materipl ﬂm 19 qdatedowithy a\hemdomgclzﬂms a series of
re 10

Ge sh Fi
BRSPS 581y R e B FHE QARG RSB G (9fing nto contact
URHR 6 S8 120 % ibrobd) @esvRink G e 404h oS thehnicRAbrghdiSn. An example of an

exposed portion of the pollutant trap 120 is facin

twamwr@m hqgaidwhsﬁhzfe@%sm% nperesaopisnsiilratis dpgraen 3000™, which is

t
3N 25 MR SR ST R | By 1 s
t armfhet 20nrelymée @f avpailhithnattrap hEOf theah t et btahmeﬂeilol ndvdralize micro-

U AF Sk Fuinue | hBEPolght Ren g2 0B BoemragBiogn ule-viole
H@ﬁ 3220050 GORAAE AR 1}%9@@12@ 'ﬁ@&%ﬂ%&s %1([3 Qﬂh@#&%ﬁﬁlsms present in

stinmulator or liberator (not s ovvn) may be used
mhe redlytant Hepail 20.1 | lovanodzr antodinatnt ut mﬂpmma@tamw 620 includes a

A T e N T —

|\ﬂh181@ ﬁﬁécoa@é&)&d eI Btant Bep pad (24, ant yﬁtdnﬁﬂﬂeﬁbﬁbodlﬁﬁéntyﬂ% pollutant
forced induction or suction to _increase the air flow

Hapripel S@fdlﬁéfCP‘@f*%Fﬁtoz‘éltaF%]Paéif@lﬁ HHEOOUREISISUt ar e not
limteget f

come. CICURIERY5b 320 OBt 350, AP Bl bbe cipoet o
cany uigabieveitide kirfdce bRat aample, mvsiomﬁaﬂ:zodmnditsaﬂle pb}mﬂant trap 120 can

1 Cr 0-Or For | e one epbodi nt not
09\?’;’)113{1%@{13’ ’%ﬁ%ﬁltﬁ ‘feﬁ{c?%@%é@ heth ’Ei’a’éts liprtim&l“ap 120 can
tfaadetdchatl9at:Rd Withd véhill %Od Mhbai Jn?Jd@i&néh@ ehé ﬁéus@xffg 224 can be

m croscopic spikes as it dries. The cell nerbrane o

memwwgﬂjg aitdobed tac ﬂﬁmvnlycle 200. &Dmhammbcwunmts Hhe palintfnd trap pad 126
' I t he, deat h
¥ P EhBRE e U alecbug b 350 SR ot oo polises e 120

\Mﬁp@d@df@mmnmaﬂ efb6difREBthE pSIRitKe Srap I 2BisePheed.

3000TM which is
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 sfop 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 Dis¢ Brake
Assembly” filed September 27, 1982, the entirety of which is incorporated by reference
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avai | abl e from M crogeni x Technol ogi es Limted of

Kent, England. Figure 11 illustrates another

enbodi mrent of a pollutant trap 120 that nay be used to
WELLODEWI1EB i cro- organi sms. As shown in Fi guper/§3005/005048
the pollutant trap 120 can be exposed to an

Ulhiefedr. vIThe dbakel shight 38 s e 26ffigueedkinl 4 vamely @f ways to suitably fit the

neutralize bacteria, viru , an ther organj s
prPUEISHRUS types PhEYIEHP ‘Mlef‘a?ﬂﬂtﬁ%frﬂafpa@gle‘% A3 auffoRaues. e example of the
emadishRM 305 hb®n RPkigeand-18 rcﬁx@bé’-&ﬁ;gds@@ bt @@Sinfer-side of a wheel of an

di sinfectant or an anti-biotic substance or materi al
f entomehitp betwegina amﬂion jo thecwhaghandameator offi disk brgke futtlet wheel. The

Og,ggkges ci géfg aant be c]%%g %219\?\9 z{ ﬁm¥ ?ﬁn&@%oﬁé&g 360 and include an inner

ke po
dlcsmlilqmﬁ—mﬁ 33:0 Az ahonilat Mfacek BM Sommmgomgmmgs @80 for passing the

The pollution trap 120 contenpl ated her
c Srheelptds gan be spoengsiediodhgingsr copleyl %%ﬁoeof{}@%*?ref%shwld 305.
sur f ace;oykar 12‘91(33‘ ERB %uuéu%téﬁﬂﬁmﬁsﬁaﬁ‘éhﬁsm %»ollgﬁztntotr?% g 10 that can be

R
pol | ut a%ﬁu trap can permanently fixe
v effixet me20be btake @ImhbirS Oéntb @dlptmrhrske duﬁ%g@@rdt@ﬁt fapm the digk brake pad.

s drte PRlhaRh teet © e RS The SohOE 4% SR eh B ks of th brake

afsmalafm t.8., ieesuMaty 1Bhicrackl e dofor O A @liskesriiad TRHoSutahhRap 310 can
pol | ut ant tra pad 126 is detachabl e and/or

r apYeagieamiudar dORUISHRPG Withrag iaRds canwahpartion G40 Het fits asepnd the inner
t
G S0 D IR s TR 399t s ot

Fbg tteesmily pRje 360. shnonentobbdimetts thet prdlupmk frap 306 ctm aptend to the

3 b [ k | d 305
et Speda A0S S50 T Bolei e 20D SHEMEIER ROUR: b pac 315 o
acyifll HeSrifienst hsu gﬂléxkpglfu?éﬁ% pﬁ% %ﬂﬂl@ﬁ@%aﬁ h8d dil $ Kan be removable

brake rotor to stop the vehicl rake shields are
wéiom theopelutant titag 30t for aligposnd @ndw@plamnpl elnofonze pmbgdiments, the

shi ri bed.in U Pat.ent 484

oA e 1D RPBE FIEUT T g bty B forepraed with the
ApsRebhivid 305! 6h ﬁ@pu@w a Sihgleh@8e.gf, iBe g%mmttm p@&10 performs the
which is incorporated by reference -17 2005/091838
P@mptgm@tﬁ oo gbicl i poliiant frapkie Wegkdrakeadist gm the wheel and

r t he
iR el ML fo Rl S Do ARplbal 3151 201 ¢
f or auRefenhigl s tol E%um( Mrphesomfe dnfitediriergsk thegiullation 38p 120 can be

SRt UG8 ot e 0 0 Spesed G e o
: pQFaIdng @uﬂf&cetﬁ@ RP emAR s yﬂl@c{lgrfoﬂ{d éh Sbdke Bitak10f @%d one or more

that wheel. The brake shi€eld 305 can be configured to
hiralse padsti30. dnrigik axampplet the 38Be assgmbhcBifdmchided mbsike rotor 310 with

 cB kR grnen s g S FROERp R Ol e) Ty plpion trap 120
Ceuh 416> 68 ‘%Béﬁcfoe& hiRe HBRutkkte Gonf Bkt inbPdfdeh@bf HrbkeOdssemblies, for

the brake shield 305 Fi gures 12- 13 also illustrate_ an
eprsEPlrariypied dﬁllp@raketaarrﬁnbhr et shoovy fapt inchidlop drum brake shoes and a

duéﬂi genef@%ed r 0%1%?% e&g: s géoénﬁo%ugéxﬁg '#%g bﬁﬁ(ﬁ:agﬁeg]b y can have

t erpbradig @mﬁadae)r dws o sitte drakong smeintest andaceni aisnehav&:ame ogake pad or

surface o
two or more br e pa aﬁme 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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shield 305, e.g., the surface that faces the rotor of

a di sk brake. The pollutant trap 310 can have an

annul ar donut shape with an inner annul ar portion 340
woamogasasss ar ound the inner conical portion 3BOr/0$2003@5048
brake shield 305 and an outer annular portion 355 that

f btakinignsirfiee 3dD isha mntied. athobaMmarBG@neﬂatedsmmemclude for example,

rrb dj t t t t.t 3 0
ClsF Efrand et Sod 03P ot B8 biebine g eh S0t g @ result of
i ﬁfdﬂéﬁ%@meﬂmakywmmaha@hmﬂqﬁémaee 34PHkftbriAgg.

brake dust and other pollutants. The pollutant trap
pad 31Bekmigde Figniolalbin ome ﬁmhodlhnenqs &1l pestiiening thep palivgion trap 120

po%alrgilt‘ ant tr a&ng}i B§§ ho Oqﬁp %ﬁ) °afﬂ°%%§99é°ge% bihe :ltfe assembly

dﬁ?&i:usﬂ@d f:&bﬂme suhras kaebhdlﬂ; tcemla&]ﬁbdﬂuhhn trae 12(2)&&!{ guitable position to
shi 5 suc atteyareaS|n e unit (e

pEtiett ﬁfﬁ utwsapﬁaatg hogiments, e p?lmgv@mf@ﬁ 170 qaﬁgveﬁoaﬁ%cted to the
s{digd1e c%ﬁﬂectéa% B%én&ﬁe? Hat § &Bﬁectté& 1B lRE¥ehRI& l&@m‘ﬂs‘é@d to the wheel, or

from the wheel capture the brake dust ‘and ot her
p@}ﬂnmt@thtcsacshm‘fh@ (pthequnISldeerpthpardelﬁEﬂr tRefupderbidg of the vehicle

U R e By TR BS0BR L8 o v

The thy &kﬁaﬁﬁﬁﬁﬁﬂbﬁeﬁﬁﬁeﬁa&1 ﬂ{écédﬂﬁguﬁhémﬁﬁlﬂ{ceve}ﬁd’l@@sélﬂ As stated
surface 340, for exa as ty Icalidil found on a
e

L8K® 1 sewe erphedimspig, t ﬁEOIbﬁaft’f%P@S@nb aisdlery gggated Ry the rotation

8 B b 0 DARE AOSATD oE

r ot or a I Nng sur
dnatenﬂr;ﬂk@dmgwhaa @n tB8Yehitlke Ipcbmstdntiodimeays, ¥@Dexabdgile, a hose is

_ 3 S’g’d’ E‘i £o o BF 3 “ré‘gg’gﬁ‘lbﬁi fé%gtgiﬁo%)@éﬁgf% assembly (e.g., a hose
tooRh&Rd @ HEbhEka ‘ﬁ?seﬁx%ﬁﬁl@éﬁﬂor(é“&ﬁeﬁﬁgmuséﬁ‘@E btik%l 2E85hly) and the

drum br ake shoes and brake drumwth a
@mﬂmt eontgining ohe braldeodlistrémtransierted tor alfidten smarial yhataa housed at a

u r 198 <A sS%alqﬂ 3%; cgﬁk‘g Eé%l%ﬁ@v 311% ﬁ%{gﬁ‘gﬁg% rﬁ%‘fl? 2 h?’%@ Fp examples of

pldces B @hBedd @tSollihén P& lotihé Gehidls, ARt 3G &ampl8 are not meant to limit
positioned such that it is ex osed to a pol | utant so

ttheinveationdp only Shqse glages specifieally dissiastbn of t he

0 i BRI o AR 120 SR 52 e e

sisvefride 338,0e.phiih eldsh enougdiB rdlflod0foh GBAi83Blection of brake dust by the
TR Oar L0200 BEL 08 S S 2405 TR i 120

Rk Bé BbBForlel A, LRRHPSAKSaRAN red3 e % t}{ b? a@%r@éfg?’ﬂ“ 9For example,

surface 340 that are freed as a res
folast melémonrta@elzibdalsb@ pasidiondre ploxikilnig ma rtraldeg ot of contact, for

O, B O R RO, A 8 3B i i
Bearthé BRkbigaeraas M ahy 383 ditdlBoP iVt fhd braking %th of contact,

can be connected to the brake assenbly 335 using

Feedy Bathe p@l!’étwnatsapapaédqaﬂ collest b legstispaic péItha briekm dest apnerated from
|
$PRL” S bl SRR 20 56| bR 4 Pl o

distuneest fidmt thet $reking gl | &, canvafeeg.elesk chan SemiiBhmetehatequal to ox
bs connect. d to t?e Xehl cle, comae% e% to. the wheel,

gtween (mrm imeters) 1015, 15 5,25 -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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connected to a structure on the underside of the

vehicle or the underside of the vehicle itself.

Determ ning the optiml place for connecting the

pol doosraos3st rap 120 to the vehicle can be at PeBEB$2005/005048
partially dependent on the configuration of the

vedd cl1ds, tasel 150, ASO st1a6 b5 -abfiy @60 i-116S016s ﬁh‘ﬂbdmerit’@ 175 — 180,

Do Tbh " PuE 7. B Ea - s Bl B s 0,

Obad heaprakesysicang bess nisresid y44 L%gfﬁﬁfﬁﬂsd 958 255, 255 — 260,
filter 'material placed anywhere on the vehicle.

I n
s 8bf— @B afisrreits 279 o278x2ipt 280, 48ho 285 285 pa¥, t29@rré’éP5 295 - 300,
t ol br ake S t [ r ro br.
agg(gﬁ‘gbg%(og."g%’ g?ﬁots%g hgzlonngzcdf gg& gb?dsfs 9%5} e 3%%35 340,
aS&EH’GHSI 34153-6350 360 a 366VET5 -t ha, 36@44365, 1d3e- TR0 — 375, 375 — 380,
the ai rfI ow containing the brake dust

asse nd

38y éﬁéﬂ@ﬁ reth% 39@—53PP 13 nitle VAT 4PRACSI 4 Hb i 4P, 415 — 420,

aﬁ;owoﬁhﬁ 93 difg akol 33%*1%5“@48942@3@,&?'4/45 Ty, 450 — 455, 455 - 460,
odi mentS di's¢l osed herein afe exanpl es of “places

t 46CoAOB S -/ 0p 4Tl w7 B ASr-afR 0 484 hd8§.e485ct 430, BAO — 495, 495 — 500,

S S0 B s e o oS eria A0 500 Tishay ety B3 pads, 535 - 540,
esdudis e s — 4308 spoLIses 9% -t 5600 580 56§, 983Si s"morse@l 575 575 — 580,
proxi mal to the brake assenbl 335,

8L RS, GBAH B, S¥eh SPHADS o060 > 0516l GLr 655 615 - 620,
t di

LOR B 1ol | ol 58P 25, 435 -PORP LAY 25abTIRY 88680 27685, 655 - 660,

pﬁf&ﬂ 1 66)5]655’05\{67@ 6%4—6‘75’, a6 - @B@aﬁgﬁ)-HﬁSf EﬂSét—} &30, 690 L1685, 695 — 700,

D S S ior Thie o B s Rs 720 T RES Pk “iip"@aéraf?aﬂ% 740,
C%tﬁ‘?&s Jﬁ?é 75%%@%@%5 tﬁ@ PRINYe®L 769MBCE 7RY, Th8e 775, 775 ~ 780,

br ake pa .g., brake '‘pad 330, and a braking surface,
e?fiﬁ) 78HERBr-alIONGIBUTPHCES 34300, 8- BAS,H -d3lle8ld 015, 815 — 820,

HBIT deF ot D1 B0 p B0 R oy e SERE o os, 855 - 800

tetm bs@%ssluss'/'ogs'rmievsettﬁmo BERKigRy. ssﬁorsgaaxewLe% 895 — 900,
the pollutant trap 120 can be positioned at or

t 309 -f 803, &\Qﬁngm%lf’é@arﬂ:lés%ﬁ-%ﬂ PR ek PHy— ;9@%?3001‘ 935 935 — 940,
t I - I t qu 0

S 26k, o -asp) 650 508103 00l ATE 565,063 15¥0, 5% 275, 975 - 980,

B0 2985, 385 ~-3P0; 986 % -and ®95 40 16004 ojllifdeters, hd gy€ater than 1000

55, 55 - 60, 60 - 65, 70 - 75, 75 - 80, 80 - 85, 85 -

gpillimgters. 95° 95 -100. 100 - 105, 105 - 110, 110 -

115, MRleFerin 138m d8%teel 385
140, 9% v%%am' %p &3 %%ésléc#ﬁszm@o%@o%%%%%m’mo . P7Y- is
]m;ﬁneclﬂ)tp th&brake 2&fice 886, vid 6 @enbe0 345 agbheld ﬁsplacelﬁf@qg wheel studs

ljég fgﬁ 365 1‘0% %Wﬁ%’gle bré(f@ur]fgcf&ﬁlolrg‘%%eslggglows 2%11 the brake

A 3304 acea:iﬁ contdd@ WithdRObrakid: §urf&3 340, 28 en@B8imenfdd be suitable
45 - 2 0 - 255, 255 - 2 260 - 265, 265 -

ousezcm)a ve@mb% withgny npgher Q@B’h%l& fist usgbrakepthgt gagmte pollutants

s ndlag O Ypcrd e it s fiavd 3 g Jerioh g dchdaly fcing

34Wards At beast34) portiod 5, the bhkingHabfac35E) and3 &) pufdb BortioREA 5 generally
365 - 370,370 - 375, 375 - 380,
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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380 - 385, 385 - 390, 390 - 395, 395 - 400, 400 - 405,

405 - 410, 410 - 415, 415 - 420, 420 - 425, 425 -

430, 430 - 435, 435 - 440, 440 - 445, 445 - 450, 450 -

woroosidoess 460, 460 - 465, 465 - 470, 470 - AFDUSAHTH005048

- 480, 480 - 485, 485 - 490, 490 - 495, 495 - 500,

5@&1 38560 fifutantd 10 sorbd Bmbodirhbnts ﬁib%oﬂuﬁaﬁ) irap 200 s h@&Sonnected to
- 530, 530 - 535, 535 - 540, 540

, 5b 545 - .
551@3 rig385.. InsefBer apmpodimapdy, thegrofutionsig g egopfLectpd o the im 385,
_5%%1 %)é}'g)le n? §<%36% enrigg%nn_eﬁtg iﬂ&e Egﬁmon %51’263%51 ‘bfa%gl%iogu';’&ﬁto snap onto
Gﬂﬁanmﬁzcﬁ,sh@ﬁﬁ - 630, 630 - 635, 635 - 640, 640 - 645,

24718’ i 6 or.le agmg%)dlr%?g the gglg,}ﬁ_ogggg 1 2% g:gl?beé@glggdtgtg%’spom qf a member

6925 waith holdé(Re polfifiéht traf Q20 nddd the erl&eOass&ﬁlSly-BB.? Eﬁch thdtSthe pollution
- 720, 720 - 725, 725 - 730, 730 - 735, 735 -
7gp 129 4s; exprped 10 pohutanis dut nquglgr thpggembqr6@25 95 @w po}]@@on trap 120

Gyt b son g5yl o5 g

8hbike 84embly8 2D sond2 8mbodBRibnts 8&6re- thg $OJuIBBDirap 826 is Gﬁlﬁected to the

c 6%4m%é%2%$ ﬂg%ggl?ut@%ggapéepgsrgmgg%%ng ngag%’gegy -8@8%}9%% it does not

8§§ate w30he 8R3ion §5%he bBRE sarfRLB40 PR HimIBY, OP&tivn of the member
10, 910 - 915, 915-920, 920 - 925, 925 - 930, 930 -

9335 cap3Es0 begupdnect@iyp an odiISt n@n e ring885, fosrxampis 8 sugEs or structure

-gggg 9%%%%0_5 g%ggplﬁégg 3@8’32 _gf §%§‘?qe gglﬁ’g%llg g &gﬁ embodiments for a

Wpd;llutﬁﬁttfﬁpslzoaﬂlﬁcﬂlﬁﬁaﬁe&ém,t harpollOé: trap 120 el &6 onfigured to contain

Referring again to Figure 14, in enbodi pent s,

rrrwitml o BRIORIEY s e e ie ae%vaf & a0l iR Jiag pad cxposes a
HE%E i ng wheel

st ualé&/f’%%@ an Ba%%%? %g rngliage{agan?vﬁen he brake

sur f acBmBddiments adfes palintion| toapsandhibe rhétbodsr ek eedugiag pdBatants on the

' | aced.in contac th t br ak f
TR B BTt Sxoarly oS SR 5 RIS & GaRrereled vehicles
Wirddar@ Byt IHIREI BbtobRelchidddabolsimlifpk @8n theaitabl T%de&gned for use

generate pollutants while braking thée vehicle.
rpmmoemw@afefehwwsm@ludlpg ke whedabvehities (g ynatarcydes, bicycles,

B bl e S, WA 00 s
t ttieydlesakaid @ TSUs,f aglenddthotofibed &tdyblHi)ﬁlﬁiurtWEd@leﬂZﬁbkﬁxﬂﬂ ar., ATV’s,

posi ti oned between the inner potiaon 320 of the rim

AT PrPaES trp@@svarﬁa ot tst lapges velpelrs wihauare hap fougpheels (e.g.,
t |

Sﬁ‘ﬁﬁl \tvﬁ% u’g%% }’a%xg% éé%&élm%eﬁ%gﬁgﬁgﬂj tJ_ %89@\1'3) otk 8P kBre pollution

2@@5/ M&Muﬂ@’f R CHEHE O50eE8d mnywlB85 oh rtlquixixtlbajwhﬁe ghe pollutant

In so mbodi nent s .t he oIIu ntr 120 i s, not

e 8 125 s B Rmosed b By BOUsEHRGT TaR 5y b6 Poliyin trap can be

E@sitibhb&ﬁl hiABodL BlabA oL vaRaB ekdiREng, But Rendti g0, fenders, front
or exanple, in sonme enbodi nents, the pollution tra

@@an,rte@tesp@dﬁfs; splasbuensis smag ﬂm wheeltveellsj the (underside I?)f the vehicle,

S_(E}'oany) dther suitable location on the vehicle where the poliutant trap can be exposed to

roadway pollutants. Additionally, pollutant traps can be placed in on any type of vehicle in
Jocations 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
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In one enbodi nent, the pollution trap 120 can be

connected to portion of a nenber 325 which holds the
pollutant trap 120 near the brake assenbly 335 such
wioabozdeesspol  ution trap 120 is exposed to poPCTUSR00T005048

but neither the nenber 325 or the pollution trap 120

i méeawfne peanyi dihflew ermghemd atounfl theheehidlend88gnedtda@aturally occurring, or

brak rface, 34 r the o tion of the brake

&Bbir ot e T b B beL b BB poian R 55 15
120 ISACQdSl[i@aﬁit Qfhpt Qnt e desiBiFAGh RtRrodsh®aRo! iohe Q:mbochment the
trap can renmmin generally stationary, for exanple,

it
dpelntans rap 13 sancinglidma single pollutentdrap ord {Pe braakther other embodiment

Sg'fgft S e olﬂl‘ﬂr@t tE “?tz% dp%{l 1&119@3“%1{11?1 e%olﬁl&%{ ﬁ%ﬁ"ﬁ&&g disposed on a

can dl so*be conn 0O an near
3811, where c&m@n‘ﬂhtant teap3pad inexposad t8 tt}ltelmhdlmw andf afder a penod of time, the

vehi cl g, r exanple, the surf c hlcle whee
wBioSeiGiothfiy FREPHS s cieddon D stpina waper pefiutan tap
&dﬁwmeﬁ@aﬂl&r@b@m Mecteeédwaybeﬂuthﬁtgp 120 can be

configured to contain mnultiple pollution trap pads ‘
such thatnothee ern@ﬂ@mm Gfot ahcﬁw)s theppollution drapt ¥28pcapaigclude multiple

ex ol lutio ad ol | ut

SRR pRE SRt AR} 8 P B e s o
tﬁ@mnaﬂebdqm \ﬂﬁﬁbﬂ&jﬁolmﬁanf &QupaM6mbbs¢aa@t1@reiuvvdjrq)ouutants After
roadway surface, as generally descri bed herein,

nEperladaiie, £ Gpped BRREREAT M PG s remgierl fipw thepollutant trap 120
| ﬂh@fef)% g};}ﬁcgmgoczn U d &RENREHGhESer ﬁ(ﬁiultéﬁ'f b, EJ e vﬁﬁgh Réhen used to
sulta igned for use on numerous pes of
vastliect regdwaynpollugniag t wo wheel ed vehlcles (e g.,

T ans phr ey Bol HibER e AR TbRbn e () ¢ oA pooator tat

t dhb®¥ GRS tBE YoMt Stra paﬂ.‘d) (ﬁotlﬂe E@Ilﬂt%htzt@ﬂ) f..:zid @2/63 !stﬁﬁﬂd be serviced, for
four wheel ed vehicles (e. , tractors, cars,

tgxgipte, whemthe p@ﬂ@tlf)n trwocshmdﬂ be ghanged owtihes the poilitant trap pad 126
mgﬁljitb@%rﬁaﬁe%oeﬁr tis) can(% ge%fgghaft uge mu(ﬁfq%le pgln C?:nu é}ap gncl“fs 126, (e.g., a roli

refpelipahl wip sads 126 aps stadlnef lﬁlﬂhﬂtdmt h&ﬂp&dsa]%) Qﬁélpdilﬁltant trap 120 can
di spgsed, anywhere on the vehicles ere the polluta

lpglﬂdep%wmﬂ%f% St ghoveprada reBo ol ReRPspbPelltas fap pﬁéﬂ% so that

X8Rl Rolldt gl ﬂaﬁtfﬁrbaﬁ [RPexpBEEals Qgﬁxht dnfifegd II‘He aforementioned

numer ous places ‘on a vehicle |nclu I ng, I'S not

lindic4texd camo be fmrrmimrsi;ed fin omtious pays. e By axe:aples poione regpbodiment the
t he under

SRiERe Lufipreg o fp bR e Hame T giotek SERORGHCGNS fdicator is a
\eBBihfch Bo R R 11hiA6: 1R &laﬁttﬁsﬁtvls‘igl @hﬁl%@s &ﬁoﬁ%ﬁﬁtﬁ%ﬁe ten the pollutant

roadway pol l'utants. Add |t|ona | utant traps can
Beepmadced shnulﬂrbEadgans%ehbanwl@mm@dmnﬁnt | the andienter is & sensor or a

SOBAE L o RaLNES pp il BRR.2€ Dol Sl o ¥ apigar ep and

tﬂﬂ@ld@aﬁm@yal n@.:ltlmulaaaésswhéﬂ HU @ollhiaet WHL1T0 ofthk PollafnBtrap pad 126
bl ower, a -21 WD_2005/091838 PCT/ US2005/ 005048
vhedldnie servigad oai shapgsdw (Khibudhe anaemps UReRAle disclosed herein are

Lol 618 of daEIHAN fePhIsMRLUUGA de/ uQBGH™S hdltar Ttrap@
Sgggsgge ?% caf%%gs théﬁroéﬁ%gy po @Ut%ktémig%th%gﬁﬂnlsnot
iotitedttasdid ﬂrsa]ps@adat&ﬁfﬁs A pollutant trap can be

- desig Tt?gmltk?er %H’L t \ﬁmaey samelnrl]atgr{]a? uselgltgco clm%ez? ééllutlfc]:;g 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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pol lutant trap 120 can include a single pollutant trap
pad 126. I n another other enbodi nent (not shown), the
pollutant trap 120 can include nultiple pollutant trap
wacsoddissgzesed on a roll, where one pol | ut ant p¢T/aseopmEs04s
is exposed to the roadway and, after a period of tine,
t B@bodixpasetlic prdteridl ant Havapydracarben bidingepkopertim. t er example, the
roII t her eby exposi ng .another pollutant tra

IR AR ?cafgawéieaﬁoﬁ Ao he hane. The gloves

awfséé etloma bRl gg&ﬁ@és daR Bt u%Wfor ek fABpIL! Qiétd-ifei'so aeanéraaﬂe&lsumers to

can include nultrple pollutant trap pads general l yT
cmmﬁm@uii@dmutat@l braje ldusfsamﬁ tean be, difposcdexlmybperlya The brake dust

t r Selfl%ag %ﬁc&)%xttleg 8%% IVQ:S dis s?% gghm%an\@p%tﬁfi%e{g %{ﬁ%lflroﬁ ?{% material that

aispgedt a6l ferin & pamno&lhmpq:mﬁaﬂsleds pigd dust &nbe tolaptedatid H&posed of in an
is renoved fromthe pollutant trap 120 thereby
e SPBOTRFDEEY (RS BAWF-onNEHOUS ABEhand shneso r&owraﬁ‘)@é:dmpes and

1%?1;0524@51%%0&1 ndphREH Pb?%g(ﬁﬁﬂn%%_géﬂg%tst I p80¥E¥nnle, the wipes, cloths and

tants n yet anot i ment, the pol'lution
t sppgdPay hncondighred @s almeetsnclgc amhstantlﬁat flatahd Wdan whidrgenerally parallel
pal.l u ant tr Oor the utant trap pad 126 . .

: Qo Wi A e DuER ERG SBT3 cfpning soluion
t P hdl Qt@ E’éi‘klia@e bR wheniediemn Whetethe: hakd }dzlrﬁﬂthak lcd@Rected on. In
pad 12 shoul d be changed. In enbodi nents that use

nefnes ghkodimentstthawines ajs tpatps ntpe styck agd disgensgd fo a wer one at a time,

DShkd1bvibt Ak BRI s B S5l iy 801 10

| ndl caThy pélhadnt mpmﬂwwpblhmtsahmvz&e ehposed pothe ghollution trap pad by,

| 1 ut ant p pad 12 her, | ut.a
o Epleche Jéf@aefplaéeg o R MesHoT b AR e o the polfitants from
a£ YoRIERY iaeed egn@hﬁc@t Rt $3%h R bRKOTRYULAIE d[u' fbme circumstances,

vari ous ways. For exanple, i n one enbodinent the
| Tod e pmllutmtﬁj FaposBetraed fitw thekoadt tynthe nmag;t fof arvehicles tires on the

f‘ At SRAE Fensepad ehio? o pyPufo GE Tl o and onto o

Tu€igh @ra W]ﬁﬂhsﬁch‘.@d ROk tRBI wen r HBInBEQ aﬂcizﬁeﬁéya WinGreBRles may not be
anged. 1n another enbodinent, the indicator is a

S‘éﬁ@@ﬂy designedde fasinar Sgwtte pplationdeap nesitioayhitnt elglefpr example,

L@g&? glggéﬁ;@glli g(?]% H} %%%n %1?% tﬁ)&ls vgrfe ﬁ%{hﬁélé %Pd[ @éwces included on the

tvehjrld 24h enhahérethpaibility aflthetpoalptapaﬂali ﬂﬁcolk:h’opnhlﬁltéms by enhancing or

servi.ced or ch nged Wi t he nunerous, na al s

dfostings ef attdp the @lﬁm 850 GF b¥ SIESHER Roflogh plpellutants to tho

t e PiS ! L Bgkd 1) Hrike shield

#&?ﬁt@?%‘a?eﬁo&ééﬁﬁ&?ﬁ SR oS, o) Bk, MERbLIR] i shiclds

amﬂtcdinm&tﬂam Iaan ﬁln‘me d@iweai ab eubade tthe Bﬁ"ﬂcmvanqwlotf uk¢ opllection of
n_the

0 05351 0. A5 RS PRGH LSl ptuion

- GRhY fefil Bétter ok otheSpollunbs i@p Aebiga. RAr@xaAMbRITH @brta‘i@\ﬁ/\%hcatmns,
have brake dust adherence progertles In sone -

2plistion lteps RT TS besr 00D s8here pbilbey tsargh fifler or a solid filter or
e'@%}:ﬁ%}{agé. ﬁlhq{eﬁlé}%\f)ﬁhgylgﬁs, ﬁ%%@ﬁ@tn%n@&'o@'%cpﬁo(fﬁ%{ {rﬁf‘ canMincreased 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 frap collects through testing cach various device design and
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material can be fonned into a glove which covers at

| east a portion of the hand. The gl oves, W pes,

cl ot hs and sponges can be used by, for exanpl e,

wetzaodmrsss deal ers and consuners, to renpbve PCT/US2005/05048
accumul ated brake dust and then be di sposed of

pizpating . thd hendunalod shilsitantsa thae raen cellgptedpwithi mhodiesigne For some

! d made f
J ovep.téqnst ﬁjgtcooyéénqggiags?%l (? ?eggr&f qupﬁjq?]tep%orfntgp avghe&lﬂg/eﬂs and brake
abdOMBIids saﬁﬁaieage%@&f&ﬁbén%&tcﬁ%@mu&hﬁmﬁed of in an

environnental |y safe manner. Various sizes and shapes

of gI oBersonecammh mrp@@nmtml a Q{Sbldgfégﬂ &f & polltaripiap eyuprising a
A n br ake For, ex

cPRPHET g e B 38 Eeially e YT AT bEap dPibRERnd s swomalile i

s ptasédacm i ﬁalsfhryg zi;ipatauartﬂattanwm Wrtt]ib ghee bﬂtuewehmeatblbelsuspended (e.g.,

sides..ln sone enbodj e t he WI es a
aF‘%tOth;ﬁﬁ? ppmgnly ugedin %?‘H?ti"&ﬁn nﬁjélas 116 18 f\(lmed on, the

t[@ eﬁ%z%lé&’ %S'WhtzéiQ Med qﬁdﬁﬁ@@ ab RvoREakes PRebific speed or
| t as co [ ect on.

sone enbod |ments t he W pes
arayofutinwedmitet anda thet acﬁomrwl thé ppéns aebnitored by @r canventignal airflow

3[1[%#8‘39%&6 e Og‘g{ el‘l%iﬁ %q%ﬁ Cm Eil‘?sg% lsot)\g’5 Cte%ﬁ'e Wlowel 5d amount of

p@fhbltbt tﬁ%@nﬂdﬁ?&u@f& @Wcis hdnithed B Ivhdeb; ﬁﬁiexwlﬁe pnadgraphy, ora
for exanﬁd@ the air flow in and _around a

m@iwke @rchemisabifaenipraiaced fon thepaddfseiit o RESfom bl heggiow to the pad is
pﬂlohﬂn%ﬂfz@ G %@gfafﬁyge@s & rev&{lt%ﬁ@/ngﬂtﬁ& of ﬁ‘%r%ﬂééf‘s d%Htionally, the brakes
assenmbly. 1h so utants

cl rcunstances, roadway po
cedan Ireapplib@ satet feremi¢ beke dad doy thérgpraynpatttn of beake dust given the

! Freed g ol Brmutsg VR et g dssn PRl Onee the dats
Oﬂ)tr%eaﬁrsp@ési(fﬂ (?ef Uhebf R81 bdm ]%Ii&féoasﬁﬁt ddidnhst pyg@ht W8 duch as airflow

Vehi cl es an vices on vehicl'es may not be «currently
d@vsthgpz;u anoufited aerosdlipotlirans ardrake @Qﬁlmﬂﬁzﬁd o @p pad has been obtained

cﬂ pre%égtﬂ%&gcoa%ev g:sigcggﬁ g{:sgé} %pogﬁ éfm ap and}e 188 con% ngIgﬂ of wheel
d@¥ll §£8sted & e @eme Mdnher. FRMcedrd design @ﬂi&alnﬁﬁl b:hﬁdaffer from the first
ability of the pollutant trap to collect pol]lutants b

y
ebih b#idasm pusers of gaudew gnadylaigrs gpvairiloyy direcgoms flaat enhance or direct the

b t t | | t
P Bt 8 el 4,y 06] Mgt s v
wineedisent bf thectirap sicedhanesor direakibe srfletdenerated diyor fame blower (e.g.,
bl 0 o B, AT i o
cfif?l tanf & co ﬁ‘lﬁ%fh@'p%llﬂﬂﬁi S AYAAONS iR S dIR %&ﬁ‘rs%y Baving a shape

utron trap better than another pollution
tmaqmtrmwu trat erfigncee nadqwces tha agBow ai polappits datherag, sugh as louvers or

pol ution a te i.t her

BV RSP of R A% St et e P Loy Batpg praforeply recorded,
Ozhfﬂlei% cOPPhre A HRNGuia fRehefifse abdide NEHSuEH tHeh@nipalibitt aiMdata, design
trap can be increased by |nclud|(%%|nclude | ouvers

f Saires rthajt faeilitags, airflow apf/ogeoilwiant qofsetionnz tba pad ke identified and a
aﬁ%ﬁ%@ﬁm’d%%é]%%lﬁ?ﬁ?% %ﬁ%ﬁ%r & uttiﬁ? ﬁr&? l&é‘:én% el e process steps

_ e or no e conp ect
tdeBdefsigmMgoef whked] well fdaamre Itlfeb lf:lcslﬁmemmrﬂéw pnlpoﬁluant sapt@n at the pad,
be desl gned tq increase %Ee anmount . of

| | utants .
t1FBATBIGHI WeR GRIPREFn 461 B %ﬂaqﬂf&yg?ﬂu’iae%*ﬁ phe Mhike, anatyzing
V@E 2 QHSwIRKMNGE: A iR #RAvheePRell, 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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WO 2005/ 091838 PCTI US2005/ 005048 neasuring the anmount

of pollutants that are collected with each design. For

some applications, the coordi nated design of several
worrpeverass (e.g., wheel wells and brake assendit/uso)s/005048
can increase the effectiveness of the pollutant trap.

Byr feareihpreodic blso fan embadinphieof the ﬁnvenztiond @&bgﬂiﬂgiy, aome embodiments

RS TEOHD SR Dogs 19 Sienial ool felon papiift rap asscnbly

aulBpRid § poButid ﬁﬁ)eﬂad) Rvtrdb§ Sl ﬁﬁgdﬁmﬁﬁﬁ&lt\ﬁai is selected, a first
allows for "the whe the vehicle to be suspended

( @esggn of Holh;mn@.tnap fl!E selgged;@nﬂrﬁhﬁ Jirestion Jmpounpeor force of airflow to the
aUt g t I Ve aﬂfi g t&{ey ‘)mno%]‘g c%fa i o:r? Icloffecltesd Bﬁl g%&’ n}o%ﬁored or is

SM's I S engage ar e |n

r e:smﬂ)atai ad ﬂa dipetod, anapgest ffce dfeamﬂow to tHeancrillmen teapcbad or the
t he ai rfI ow t.0 th? pad is nonjtored édgﬁconventl onal

aPPPIEof Rpdiutien gpllgogedgon thegpady elga ¢ iz Qb whee)| well and/or 2

a ftatS
SPORRA 3, oy By, LRl G el oM in i

t dlm@tlloapmveoqnh ar dorcaphyirflow ta thesprbltion irap hedrpe thie amount of pollution

det r ac d the pad itself). Preferab

ar T op g sBfheied e vHT B dro L G it assBBopro observed.
I BY Gbltviiap dak ﬁi&lﬁ;d@fmbféeefﬂﬁeﬂ foliaiéh 6Rbd Stdd Whed RE:ll assemblies
brakes can be appli ‘ed so as to generate brake dust

a#fg devrdopsr ay pattern of brake dust glven the speed

or revgl t

desi gt e SRRy’ e Yol n ot 6P o2 RAY P ko dust fom o

deskgmssahblyhéelvelield A hopsiigsd0Ags disposed bndehsognrabé assembly 404 of a
pol | ytant, trap such as f to the

Retie fo et Peash e o i raks sanb ol Weﬁgbyp@agmsmg 402.

hage hard aé%prhﬁl;y%q caRMbiuRRiier @lbdts (& £CHRES Qah‘t%rssﬁi%%@‘lgme 22).

design of polfutant trap and/or a second desi
wingled rotweblle hrécet 1@311'8@61 nThdnhowmgedroﬁmﬂetrts digi gfe@cgﬁderated during

d%&(?%g,se %r 8’5&2#1303 { réard ott%.i\% 83/&“3 B ha"%n”t%y 404 and

tthiatmc%{gamee mordmeﬂmettha bra&tb aésbammeiﬁ ah e@Yo biaRe the vehicle.
revolution of the wheel (e.g., natural airf

gEicliousiag 48§ cambriapdmitons f veRety of malerigls ﬂéﬁ#ﬁsﬁr@ée toywithstand the high
dﬂe{x@ Clandrdl, e}?ﬂafa{ odﬁr%gal %k?l?ge mglb%ﬁaﬁlp;@?ne? 1, & 8‘ s, OF ag"bultable high-

Ficl aly |n uce é pa exanpl e
Smmmé@ntqnmmhﬂnﬂenmnd design of a poIIutant trap

conpr i th [lution trap pad can differ. fromt
DR it 108" s BV sorevay Fvets, e@mprian BigeL SOty couple the
%ﬁ%&smfh% afhef Hﬂlﬁé Oel'ssaglgil UAANt RcdingN 6o RBR. eRU6MRSt. In some

| ouvers or air lators or air flow directors.
. A@dmd;meﬂﬁ% thmtnalsug 43 IBe:ommdted;io eﬁ@haftﬂu}table pertaddhe vehicle, e.g., a

a onpar .0 the data he t desi.gn. . .
S DaiRg BEogt aicd to BSrebisleHoglh 51 B8 g apusing 402 is

fla@dtédctl@de r@iﬂt&%%ﬁw&ras@ﬁibh}mant collection at the

pad are identified and a basis for a third, design of

wheel Thelmtatipr o theﬁwlmxoéﬂxt‘ioér\ﬂpleu the yehiele 3§ Homotigy generates an air
P00 83 e b 058 AL OS ELL PBLALS Wy
Shpastart £l6yo dife hansing mpﬂmhere memrm dulaias delectml f a ﬁlter (not shown in
Bt R AN Rl 3 U1 SO0 L0, i of
| FSRETRLY  espcid§! by ARs thdtARCIRAA B Gan 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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sel ecting a new design of wheel well or feature

thereof or pollutant trap, pollutant trap pad, -24 WO

2005/ 091838 PCT/ US2005/ 005048 or feature thereof is
wlioswosarissabodi ment of the invention. Accordi nBATUSREIH®S048
enbodi nents enconpass nethods of identifying a design

oi)alﬁ addgabvided dn @antéwo thaacapxiiel adivarrtbgebnglp uiBasntb leyntrol the brake dust,

gﬁ%hﬁ%&ﬁg?%tﬁ :eo edimg it gté@?rggx v@er ef?])élf %cg{l}liﬂ&lﬂi the brake dust in

pﬂie' Kudil it el So 384861 186htIoA M thB S eRicleCsdi@d of a{éqm&mg 402 and
or force of airflowto the pollution trap pad

t he
af@llasteddn apiliar @r iaghisicesilleeon @at gwvahia Figereild rrﬁ“hﬁ&ecﬂaé@dlments are
oalsﬁb ?‘I}H‘?Eﬁgt ;Br,l% e direction, amount, or force of

ion trap pad or the anount of
pol | ut Fxgnrecm impedevonf hhﬁuaﬁgl 402 tleat Secioded Edﬁﬁ]ldgﬁl strfictare to carry

wel | /or _a oI I ut assenbl
B iy o e iteins 4ppd i SR saRos dhe sepraitds » focible

| BorldiR e.odi 4 1R53E 4oR, T]?enEUéE‘hlZ Brcoﬁﬁét?ﬁ) @t h@!hsﬁﬁgl A Vrith 3 BRing member
pollution trap pad or the anmount of pollution

cGg-cbhowd lmﬁlg.urﬁelfiaél@é cayfies breke dust Waeﬁlterwe b ldustrediieptor 450 (shown in
] | ut t nsar b erved foll i
PRisult {9 TocsledRet iy SR BRuAE Fo Rtor s brntodliu’sSt, g Hie hose can

V\beeéedembha;aﬁanbwn fB6 sordé ﬁlodaﬁaimﬁ&ﬁe hbh gk 802 6 brake assembly 404
illustrates one enbodi nent of a system for collecting

ek nonsel encstion offhakeide Ju spmg eatbogimasits e|nen-fgxible conduit can
h&“ﬂeﬁ gf ﬁ ﬁledins E@ﬁa@{hs%lg&é Bt ﬂkjﬁ: o ?ﬁl&(teﬁ]iglét between the
at least a portion o

SO t
abBEmBM@Z mdme&xmm ded cblectdne Ihsnnss ergbetii@ents, Thehdsalgel(2 can be

cRBeed vitectiannol (For dioey i GHaC e Gishedlfoaisithcs he housing 402
rt@ttﬁé it mdRBerN@dSIud & fb@%oQ@hifCPﬁ Hoeh 1t RRfurd §7, typlcally a brake

generated during braking, e.g., fromthe contact of
biotk et0p alths (ﬁmt‘lléh@lwﬂﬁetbbeﬁfvhel ﬂ'r@kleldasasé rﬂultsydﬂmkmg csurfaces of the

4057 b R i SEatfy B R Dl FedltoR 55 ARG Ypgh cami a

desst bpomipaef tHebmle dﬂaﬁbﬂiemoaémgm@xrl als that are abl e
to withst and the hig tenperatures generated durin

br aki AgSWe de i& i‘aﬁﬁlﬂﬂ“@tm egva et a orake dystaealecigr 420 éhat tSa@qt@nal to the
I('Hogglng ﬁ@@p qrhgt Ufl&:t&reﬁ'os&aﬁ e 43?40@& tahﬁvl%e%@ﬁﬁ %ﬁbe{n?uczig 8Includmg on the

S, screws, rilvet connectl on
sehmteamylexbodml in tﬁad"rtauﬂmmjhe apidOnmrthteat, b dHeoviesbwealthloy any other

di h nbod . .
St e "t A tecelrAL S EE by lapgehisyn accessble
Pdck M Be RBALIODH hiifuehhsls F RistShat B captiddd BNhEbOecWr 450. As

a_supporting nenber coupl'ed To the vehicle body, so
tshewn uihElgumJl;?,rth 4o coléectdromzluc&d achass @ttprgaéd%ttayhctdcto a body 452.

TIEIPGER O FRRR i Snd ot Pt indhe B cqfpetor 50

ahe ﬁttfnlgowm hahe MMEsIEREr BS@KRO dﬂﬂﬁde@eﬁlemateﬁﬂhlﬁt 4561eAn air flow
poi nt of contact between the brake pad an the ro

&WF&) brake dugfueaiterg theinst cpflester 450evip Flafk@su &§¥ apd the ﬁttmg 454. The
cadt! c%ﬁE&gr QQ’O @eﬁaﬂtés%e ﬁﬂ&tﬁcﬁﬂ] ?}‘M]aﬂ" Tlowmg 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 onc embodiment, the air exhaust is configured to use the air flow past, through or under
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Fi gure 16), according to one enbodinent. The air flow
generated by the rotation of the rotors, and

especially by rotors that include fins, can be

wiognoFdocssat . The rotor rotation causes a StrBOQUSI0NS/005048
flow to be generated in a radial direction which hel ps

t cthecmhicld foerditasetion 2 MO 20P54 021 8Bk suctlon creates an air flow from the

PCTI US2005/ 00504 art and_pro |des an flow tha
c AU 4 %é‘i’ﬁ’%‘bgﬁ 19 a9 i dust eiietos P anckasmies tho brake dust

d ¥in the BSuFRSAT t@Qﬁ’e ddlebBea36R s %bssp%éﬁ)@ﬁhgﬁahéle R &) the air flow
I n anot her enbodi nent, the brake dust in the housing

i sremed ey the vemor leiect] alesainisasesn In hthew elbedimenigs Giedir W from the
t EPlllsmcg( A?err]c? ﬁlgoc%llﬁfgor 45:E)o<:| %Ereegtecl Eaf Gn Ly Ltlhgsgl QY a d 2 2] gump or fan.

ese e

are dipets$eds Ia.ﬂsoHﬁﬁa&lod@ﬁ &iokheb ehthodintkdng b & Hrﬁkda ﬁu.‘ttafﬂ)llector 500.
view of a housing 402 that includes a, conduit

sFrEyEs 1 shore achaple assapblk 404i(hat inglrdes Briderpads 469 e papjact a movable
4Qdor 4ds H{i}&rf’g ﬁg?i%g' ERtor sﬂ&ﬁd Qﬁ%ﬁﬂ'cﬁ‘ﬂlécﬁng bhlk%)ﬁ'upcl i€ located so that it

conduit e. se 412. T se 412 1S coupl ed
t h@veh:oeﬂsleag ﬂ@@l‘tmﬂtdf the frotot UOg aftenther rot((re‘}(lg pass¢$oihmu|gh the brake

t carr .dust to, a [ter, or .a
oS pm By 4t g e 280 (A0R Soatr S5rihg TirviaRy Bpliph bfaglveitbie. When the
ex&Re18 Blalkkes) tril® NRYH 18Rkaskd Jronk TheSRAR: fARAbERARe rofor 406 into the
flexi bl e hose can be used which can allow for some

niberalruddi62: dae ﬁﬁg’sﬁhr@ldz?@,@ cpn by Braed Fewrinymbpy f suitable materials,
duri I
e%ggﬁa@,ﬁqﬂgﬁa&p&m# eX| e%t ]g%%%ﬁmtl&can Besgggd, for

exanpl Ehe toforehrdud g6L &d attiakednib ardust dbéslé 466 b Gasterb@td69 caccording to
ve bet ween t he oysi ng 402 and, xt ernal

TR et diBetioy I omeceREs e AES ShiaKb A6E A% Potjioned closer to the

Cahide inteREf (sﬁb'ﬁzﬁ%y"‘ﬁésﬁe&ﬁﬁé‘ﬂ@hs ad %t po?ﬁ@ﬂ"‘& thé‘ %Stor shroud can be

gui de the dust coll'ected wthin the housing 4
t ¢rarespandingly endaged toagiticlotn the dustisbickbatghis chatlms 4§ﬁo{l§hls can also be

|nF a.br.ake r.otar 406 ..has fins
prartilscieh oo FEL G e R B o 8 37 G4 B fifponts, e rotor
Sélihﬁm dah bk REnnebRH & the Dhke hiRmbAILDIIRNAE FEl6cIe)ordb bnother part of
flow, durln? rotation of the rotor 406, which carries
Gal)

att axleaswhes] geempbrotoie vHEcls sa ket firgplor shiod 46 G@mﬁ@ns its relative
g]gcﬁ t10'1:1' d lfﬁ%]g]éﬁ? ﬁgsteﬁ'zlbgpmn%' sgfn e%o‘l'a]_{m@hn? rﬁalfgh the rotor shroud

ector ext erna ousi ng
T42 inclhdesct makoAdiGt adlectoe(e. ax:ﬁitbrﬁmssﬁkme@bﬁnwtalmnted cover so that air

T b Bl e STt G ve,
%ral?é‘duspfsrlﬁﬁtureﬁ%ﬂ bRl oﬁ(ﬂzbfc@ﬁk toltfle %ﬂ@dﬁﬁﬁo Qﬁdﬁ‘lﬁ%ﬁgure 19, the

the col | ector 450 can be Tocated in an accessi bl e
phralceedush coltrstor i cilse indudarci féxite é:osa'rﬁt%/cmgle@@i to & ighing 468. The

55 B opn Bt e apoef T L1 3ige 3 P PhG RS Fopposite the
%fo@%ﬁﬁ:@dtdl@Za APEYertiz2mot st @b thedihét sHial 46@'15! b.]@@ed to the fitting

dust from the housing 406 is coupled to the dus

1| @étpqueﬁca rath fqrrb@kﬁ dugtj tp graxngronrﬂ@ r@m shuigyd |462: taofhe hose 412,
43?19 te!aﬁ ilgﬂlgéat di{gﬁ&ﬁ Lecte ?? Jst EJ; tor.450 shown in
ra ers e dus Flec Vi a

carryi ng

tHigurh 08 Ml amﬂaotlinﬁsnf ithe dirflpwiindbe thhe 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 colleptor can be

created by an electrical or mechanical pump or fan.
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-~ collector 5

dust collector 450 separates the dust fromthe air

flowi ng through the dust collector 450 wusing, for

exanple, a filter (e.g., a disposable filter or a
wioeacssusssfilter), and the air flow conti nueBCTUS$20041®5048

ai r exhaust 456. In other enbodi nents, the brake dust

i s sep&igated0 fis gnschemeti@iof o bole ajusk cdleckot egsiém Gd0efor a vehicle

dust. cal | ect or 52,. whi,ch can riodical | e

e BtPER W Ao BREh R A AT ok S . tah ARG pagagar foeated nterir fo
C e e @O ATOUSE ot 3 finrlek OWERASE thelrBiaBHE BraRE dHIEIBTO to stop the
-26 WD 2005/ 091838 PCT/ US2005/ 005048 the vehicle to

civekiele. sTigs phodimant Hidizesthe gpperast j@@losedwwﬂgw@tm@ af the brake drum

e - r

CETLA Lo B ELRTIER®A J9H3508 o0l YA ohlFsce of e
bbake deus #70 firchniet hdoseofiiting 96&@& dttachimea lokibkchase 4480 A hole (not

o ettt iy S Shislt oot vich P G d R otk 55 apes rom the
epRedigRBRYSe Mirbegeine dukowidin Qfm)tihﬁ)ugﬂ %ﬁﬁﬂg% 4n8 duf€hrough the

col |l ector 450 can be created }/ an el ectrical
mhesead 2 dak dpdi npllqgtorfmh theidgsfree q@Iu@Oah@ﬁmaﬂﬁg\Jr@ 1§for to a filter. In

a&? gr&bofgmnpth'he t%e? b%lﬁqn% %Ja%t ﬁ%ig% {hgﬁ}a?ce dfx%t & ay from the brake

OMB a e asse Inc

bm&mme Sredted by ﬁﬁtveﬁmnteaﬁbt as g’ﬁiﬁﬁhﬂ; descfibdddbot6.6
durin brakl ng‘4 A rotor shroud 462 for collectin g7 .
br ake 3oshore qnatBer; grgpodimentcof, a dyistypoljegtps 70§ for a vehicle

P¥aking Ry sQém tﬂﬂi@ ifcRidef o A0& ﬁﬁfhaﬁ/ 4 Pkla74! 065‘1%8—5%915 a top view of
through the brake assenbly 404 a the rotor 2406

rthtahr@@ dhat ¢aligetbn 70@r 4sshowoin Gigutch2l, \adiviusing 47Wis positiened over a

G S R aoBo e Bt ol e P Kif s aa- s to collct
Thekd ahargehdthRd hyvihe rak RSerh®ly Bl 40P PodldiRAl tdPbover at least a

suitable materials, e.qg., net al , fiberglass, ceramc,
dporaorh efther lérgkes@s&ﬁtpblm ﬁzrtﬁxémpiﬁh gher basingsHi0oesar bpeplagesl in a similar

C o geag ﬂ{e%rt?v@#%mcﬁ%& (lfjlguﬁ 4(ﬁyshm§ﬁ Eﬁaﬁg’%&él -

t he duigwsip éd alfrdGiGidve oms |dt1$t@nﬂe:bt¢rl 706 €hovwint Figure 21 and shows the
vehjcl e |nter|or dashed line. 467), and a

psEtiosest th éitﬁro‘g’@r ingthe éleasva%ﬁ?%éﬂuelb S "é‘?ﬁ]éfﬁ]d’ionf&l? yprake assembly
eGB! bR RubBaibdifr AURY soilé Spbodmenlt, Shé QR kA 460 is

467. This an a appropri ate
grositioned nbsardo $led m eereirr(shawn by Heshed ibo dﬁ’h)e ancta portion of the

0Bngr sembe fchibio BR AT aniebr A Hratifhe, Mhapresf7e (Figure 22

affmh&lsﬁfg M%&lu@e‘éfaeﬁlﬁiaﬁ Jehft ARhieiRe 4VP pdsitPoned between
rotor shroud 462 nmaintains its relative position to

tthecoeak & asisbabiale agambly 478 (Fiaurs?Bb dBrsksnest released from brake pads
SR W0 5 S 58k 9L 5P BRI SAE (AL e e

aoviey filke A7hag at&leﬁst pEELNY blagied bekids dU6 bf PRISHS 406 Hmti@é‘lthe rotation
the rotor shroud 462 and_ out, the vented cover, and th

9 dhe relers £06 durmngtbe fargvagh nmenqu ithco¥ehidie ¢ i g3 i atshjé view the
%ﬁ%ginﬁ%@hf gp%k@.iégcélfécﬁ g lbi'ﬁkﬁgﬁg?g shows a side ghost

0|nc esafemb%ehos
coewm et tﬂmﬂﬁtter 74 mthidhniy pt@ﬁloné'mm tHis Blnbo@ﬁﬁ@um@r the vented caliber

%ﬁg%e ﬂ%ﬁ?@g%&t&b‘g@@ i)ggw"feelﬁlg w0y U N84 Ble ealc%faséem%ly 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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rotor shroud 462. An opening (not shown) in the dust

shield 460 is aligned to the fitting 468 and provi des

a path for brake dust to travel fromthe rotor shroud
we2o0bs00t838¢ hose 412, and to an external |y | opat/eskooso05048
filter or dust collector (e.g., the dust collector 450
showepldca orKilgurthe fder 474 dneomerbmdiodindnts, tthe cavarf476vis partially or

in the tube 4 hat carries the hrake a

| Rt e 3l i viie b ket T e s Lty e eening. In
asorfe Bab& in¥nid B € Hitherh 438 \66ver U6 aRL IRt RED 94l] blﬂﬁfég%ated part that is
the air flow fromthe rotor shroud 462 to the dust

c Bithes (disposabim opsloapgbint By Blierati/4epatbe insade fipm a variety of suitable

AL S AR s AL OO, poggs o

ure 'S @ ScC ico
dtlmt c@ﬁhcttﬁ@tsbesltbss)k&ﬂmmﬁﬁﬁb fand/on niehlisC log @qwnp]@emdhn b described
%{; z. drum brake system the brake pads
gﬂpg £ Wﬁp UBPU?BPa ‘he brake drum 470 and
Cont acCh éibddifiéis StHhb ?&t@r Shold'@. gr Qo shGul 4Bk &g 'f@) and housing
470 to stop the vehicle. This enbodinment utilizes th

g&rer Bigugeselfs | 19s edd ddrit3) gleseritied rhepdinit the dhrakie o rﬂLﬂThO@mg can be

AL o o 05, A, 805 Qbbb o oison

i ma:lolldﬁsheabﬂabés @ust.| I don chBsbdiéntd i@l Stdeld ahdl @ dhkdud or housing
hose 412. A hole (not shown) in the dust shield 460

a2 g Eriyetl st e lPF@B%ﬂFWgP%MéJ ihe\ilyishophirld. dbs tinegrajsdspart can be
fRIBVAHIE 1o REAKR ﬁ%%&%@oan RGN LIy %Eﬁt%:ﬁé&' érgm“’gg fo clean the

through the fitt out” t hroug ose
twllectdosystewl | ector, e.g., the dust collector 450

shomn n F re 18 or to a. filt e odj ment
he aPiEB P i ihac g S i beipei o ErBRRS g Collector 800
Ciﬂ&irpcﬁ%& nﬁtb @R Whee! WeBkoF a vEhiem, 418rel the BHR %Bﬁéi:t&ﬁs h&dependant on
venturi effect, as generally descri bed above. Figures

dhe tyge ohbiakefr(stzh éiilsc eriourtbaitaraised oul it vebisld. sBtedmakeglust collector

1 R e 9 ST SISy T Pt v
tskracthread @ tﬁatii expokddoting whe wehopetlamp14. ”Tlﬁ L5024 loovér at least a

hOUSI 470 is positioned over a disc brake assenbly
Bionci i herd el SBEGTe $466 o P RObSHAghiay G g 204 dre disposed

Bﬁsthé fronedole ttﬁ:%ﬂe%f'&'ell Qtlﬁlﬁﬁe ¢ o% ecgletﬁ@%gel R¥ert Stlll ace towards the

brake assenbly, and can be posit to cover
Ifwat, of the ysbicld) and dife haek SB2 @&@mhmeu shﬁdnree&m‘r@lge,,on the wheel

sin 470 ,.C e ace osi t
gsw%é%ﬂ39@@E<§Q%eﬁg EQ%A méﬂB ﬁﬂ%|6ﬁf%?ﬁscm156
liﬁ; o@ﬂ%reﬁhé’r&hé frof 52008 ihe‘ﬁa@l%ﬁ o the wHES bt SRTI1 8.
700 shown in Flgure 21 and shows the positioning of

the fThe aheal7wel{ 412 Rlso hmlutgieﬁ@ izg clament A1¢ positionedadahg the wheel
t 4 di ng
SRR BBy O S0,y st

. M&Leelpxaﬂl dipeﬁﬁ@$ la| ase ﬁltteps IG‘@n\bﬁhferl' ;ﬁyrﬂm’ﬂ &TthOwhéd h@mstrucnlre 518
by dashed |ine 467), and_a portion of the  housing

ehienRiss taesicuel @Mqﬁtg ddst Hwi bt 546 1@ Fabsichied 49 p@lépct brakes dust
f;
H@oﬁ@ﬁﬁ@r" ro‘ﬂ@?)( gbl‘-ﬂﬂﬁtﬁsd%)i _?,E betlﬂﬁegé’&a%lgandé%pof HJ[%{eﬁne dmcludmg

lurality o ents
ﬁwﬂl\/\metmal as described herein, e.g., a membrane, sponge or a filter, that collects

o

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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the cover 476 and the brake assenbly 478 (Figure 22).
Brake dust released from brake pads 466 and the rotor
406 is captured by the filter 474. The air flow that
wvarnorwigske brake dust to the filter 474 i s BCTAEME/005048
partially created by fins 410 of the rotor 406 during
t Hidter bt G fdr whangifig bheieamﬂg)r Infdnedantbodgmedig the filar §116 and wheel well
ure 23 is a sjde_viewthe

Sl RS e 2300 S eSO cleanable

21-22. Tht GMES wWell SHONBo icBlieeaRPshann¥l K Rimbd& that the surface of
filter 474, which is positioned in this enbodi nent

uiifetilier (346 vlistal del theatvhesd well opewing 414 issexposedt totthe aif |ch:t:mcl 506. Air

and th r asse
AP0 B IR 11 BRNER o2 Ha o 08 BT SRR oo towarts o
r éusiadd the veliiclsparel edits oot P cHainel 1506 throlglen edibdst ent 510. It will be

enclosed thin the houysjng 470, and the housing 470
i ek 3 s Beeef brfiicl nacipes JbBORAB Jyough tho chenrel

PERAAG s PealifPh 86&8ioR (vig iRkt e efféét%t fhbt op‘}gxﬁdes for an air

In sone enbodi nents, the cover 476 is parti al
CﬂﬁW | feane ke wheeh veebl| apening ﬁﬁﬁ%hxﬂmgbawveatscﬁklsaudothe igter 516, and into

(W st 9L B B S 9 e v v, 5.

Cﬂ:ﬁﬁlugglfreﬂk kg ot MkeGE BbRstedfbin A10ad ad the vBhibRSHoves along the road,
di sposabl e or_cleanable, The filter 474 can be nade

f FarReFarindibythe apovgiicsaibed air finwepitha filterrid buhergythey ag captured. In
”@ﬂl&r éﬂocﬁﬁerﬂ? St é 'aﬁ% Gh6! e whed: welf‘oﬁ%?% Bhr&%%ncﬂg vents 504
ydrocar bon

or a col | ects asbest os
aWQMQmmmEﬂéwgpdNMHuﬂ@mm@hanaﬂphmpSEﬂmscr|bed

her ei r th ollu tra nbodlnents
of 1 hellediit H?‘f&aﬁ‘% s JP@@P 5&5@5@& Lﬁegw tq bynd charged

&&#%%P% mﬁ kaEmg%n%§1ﬁ§ Jl
escri bed h}ére}?ﬁg the shroud or t‘rzf’snﬂ"bﬂiﬁgg@;ﬁiﬁ"%‘ on the particics

cl‘@mi@@ﬁ femt the dibeutiombf ;hegmstmlaso‘imu thibitaks padd ok tho rbiot Yy friction,

ud and . h ion .to.col
oA o bl 1Bt Bhstio e RDonRang B B it suitabe
troginsihuiad batd dhatifl ParticRANF QXA RESICH SoReur BV I8 1EReh USFilter
part with the dust shield. The |nt%$rated part can be

rBfseaHIchde saligh i ge (aBog 8% er Afodsl G-2HiEhdeion, §%|GabrModel C-
%FﬂtﬁAnegtltheer‘% e, Wiohd @ %Ebn Gebd Bet Mﬁe&@%{(ﬁm& Cation,
an e or a ake

Figure 24 1S a’sc éna tirc o di ment
08¢ MacioperotoMogdeD C-381ddr(atinat 208 Matwpbireushipdbl Fedslt NA, Cation,

f hi cl [
dasenaipSiohs MaEl 700 T b by fione 3 8oast Cpmfration, 10%
it veag osed I\@EGt hﬁtlé/r? h'O%' Gel }Eﬂﬁeptag’% %ﬂﬁ 8! ABGL, Y., Anion,

800 i ncl tides a Tnclu
' ;53“’-\11 e dly Mydel, éﬁ?‘é‘t @@ﬁ Amom Gdiél"efbe\kbll\liodét AuR44, rAmidi] el Type I,

DRl O, By LT o PogbF o8P A i mypidhepoue, Model

s{t-umtm eABibS, GeD T9PEe FRpdRdMBEL A 44408, VRRibS BRdroféBus Tyoe I,
dl%Posed on the front 520 of the wheel wel| 'structure
Malel &-¢/4 OBl Amen.iaarrerery Tyerf aen oGt 64, thwon, Acrylic type 1,

R 7105 Yol R 2575, s e

- 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 frap pads can also

include hydrophobic resins e.g., C4— Cygresins, including carbon based resins.
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wel | surface towards the back of the vehicle). In

ot her enbodi nents, the vents can be disposed on

either the front 520 or the back 522 of the wheel well
BOoraeramsss 518. The wheel well 512 al so i ncl udPGI/HS2005405048
filter elenment 516 positioned along the wheel well

struct Figurde 2§ iélesttalmtan babodimeht vl k| desicingctyatemn Bib8 chs be used in

g%&l\ﬁxﬁﬁg}l% ft 60 ]b6 and t sglt\ggsjﬂeghtooqnsvflp gh%ﬁ%gpe operation of

welgollgtafiGipl mﬁf&lﬁ ‘ora@é dhEtecoﬁBétbf hhaelehiv® so sl liifeﬂtié @perated in
518. The filter 516 is fabricated to collect br

d8RAW onferzEIe BTRBRNFS adidye poshomsarivicel el 208 mubeundingen opening
f Qpﬁﬁa\r(r@lgblgt bo. elt}ﬁﬂéa?ﬁfaﬁ!e ?’cﬂmj f‘l%l aﬁ‘ﬂ 'b?ﬁ(e a§§'é% ﬁf’f"{s | Blwn disposed

as desc
fid ther whedlawelt @DS ecTls vsasdﬂewt:lbﬁ,os rmdfcmctae ﬂmﬂ&: aneihbly 217 can be

el Mebieg h Ui Bntdiong: dPSCELBed Nerelnufon Lhe e colietor

dgéstrissal ]h@éihﬂfove' M 5288 eapadidce '3'25 ’hat/iﬂg a WoeRh eYl%elnt 526 can be
structure 518 is partially or conpletely renovable

pPesiticmed imthg vheglewell 208 fOTR?OVld];Q theviapztilits/to 9@38? or snow that adheres
P, 16
%Tté%) %@%%%_g?% %?Joll’(iltlg go ?11&‘] ? dﬁgﬁan dS %g%‘ll 18 Peam 99 the de-icer

si24ueh beerositiSnal en 1he bhtlgpurich a_;Stha Rvheell gl 208 ds s is tyﬁncally where
that |s either géesposabl e or cleanable. The wheel well

559 204 SWW Frrmykle. JR ofher cpbadimeniss s dedesredd san bplacated anywhere
ﬁﬁh§ %Eél%‘elpiog &Vh@oﬁgl tht @ﬁué %&f&iﬂe-ﬁf%e krﬁ?]éi '%Fen e' i The de-icer 524

Openl ng 'S eXpose to the air channel
A@al‘l bee?mxmdsbytmsmve hehtargratm&D Ghat hmg&ct@tmanteidcmcal source on the

op. 508, ..whi ch erally faces,towards the fraont of .
YRR APt Rt YPRSURAD e Boraeligh s pecar 524,
eorhthe Sib-1068 Ndan be(hctﬂr:ited/\fahtbmﬁﬁcal@% r£fesali @4 ot RAkorafact Jb‘?ermmes the
speed of the vehicle increases, the air flow through

tiHeseBera{Aed or seewy espondi ngI y i ncreases creating a

S0t 8 A e LS P B0 g o e
o1t eehidlel whienl diikingfib vret for Sluhy amdlitidiisO THehwhed fvell 208 shown here

ch?r el 5Q06. Brake dust and other pollutants that_ are
mcluqes oppangs 3581 theé'e@‘ wall 3300 |ths \ﬁéeel We2E8 thet ﬁ]g;vgi,c a exit port for

trbﬁﬁvz@ﬁﬁatéﬂé? ‘i‘é &t feief, A5V 2o’ DRH) @%t fs?ﬁcé%g Ei()) %g Q Jﬁyglﬁ)? ghoavn) so the

al ong the road, can be carried
anaterial does uot thitethe mar &all5iBe ofitiey whcdh egella}{)@ amdpteﬂccﬁdmt bfithe wheel

e odi ne r fl.ow fromt
SIS G B8 2T PR anr o s, ABEEUER dp s, tho rosdway
@Jiht@:iaﬂ?% ek Qf tH@QHﬂBllecl@b P Rn&ther! @bodliaent] tﬂet eftings 528 are
duct collectors and pollution trap pads can i ncl ude

cenfigsed tg dijepidhe fad yadmaisealitp &we@denszﬁe of ﬂmphhsle Woake

I T e T N T ap——

pap t1 2@ ke seriflyaimat ttHI&Eplbfoaﬁpe podlganstiag REudedtthd amyunt of hydrocarbons on
f.rictjion 1Jn’pregnatlng or coating the filters, dust
ths tpasyaysurtassy pollution trap pads with suitable
resins that can bind charged particles. For exanple,
such resins are available fromUSFilter and can
i nclude cation, e.g., Cation, 8% Gel, Mdel C21 IH,
i 0 -
Cation, 8% Gel, Model C 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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211 NA, Cation, 10% Gel, Mdel C-361H, Cation, 10% Cel

Model C-361NA, Cation, 20% Macroporous Mdel - G381 H,

Cation, 20% Macropourous Mdel _C 381 NA Cation, 12%
wocoop@igsas Model G391 H, Cation, Acrylic weBKI/EH&E005/005048
Model C-271, Cation, 10% Gel, Mdel-C 361 MEG

Catlhdgion ﬂ@%?ﬁe#/as r&fnd‘edd anﬂi—aﬁﬂ?azdﬂ&& tha pdesdiiearf, hydrogarpons. The Food

1 2R or bl A e et 10 inipmainu el Bripe amount of

Aﬁét&ﬂem@ﬂ drbyREonb athawﬁﬂ.ﬁlccﬁnaﬁféd@hath {[RBon 88h. TYPe 1
Por ous, del A-464 OH, Anion, Gel Type |I Porous,

Model Abeglag showiido that Vb vignbrast syok of, petidbeiet  hydeoparbons had

Acr ;;‘@M Q%hy pd;)ﬁ(i liJQBﬁL ?}Ldﬁ%p Exgli%&xaﬁglep %St&ﬁ ﬁg(?r‘"gh%r@ ré?sﬂlts verified that

Tﬂm@olmtanbfmlpl 128- s@:ﬁc@iﬂy Agiiuoey ﬂi\iﬁﬁﬁ@uﬂ/@ﬁkoadm&s@oﬂutants on a wet

Mod e 1 Porous, Cel, )
W@Aﬁ auf Foﬁ% %ﬂﬂwﬁ eXBTRIt doRerbRby st atz@@ ff"T‘ﬁEd to verify

f ﬂﬂai BeSpol Rttt t691DE GRS E&@é@o@(ﬁﬂy“ﬁdlﬁﬁanﬂ @R1eP AP rdal onditions, as

al so include hydrophobtc resins’e.qg. - C20r°esi ns,

i welludi ng car bon based resins. -30 VO 2005/ 091838

PCT/ US2005/ 005048 Figure 25 illustrates an enbodi nent

of a de-icing systemthat can be used in conjunction

wth the other enbodi ment s pdegapribBaed herein to ensure

the i cg-dolieRneoRsy &0 R Wﬁﬁﬁed B thOMHIIARE] bf ARrusi @ driFen in Hawaii
brake dust collector en a vehicle so equipped is

op¥leh detrqadway gendilinnss rafer| dafgﬂm&ﬂwﬁ do0maides, tHegeliation trap 120 is
Zﬂggl\gﬁ?(glaéﬁz%ﬁl.y\é% tf?/lzp&lgaﬁﬁ 8{) {e rotor ET’l‘?%sean br q]<d4d&ghty Lab of

dﬁ&ml'iﬁihyHﬁ\lﬁl ican Bé'lemploﬁé&mma@ze the dchemwiatied ofvlaliw@PPollutants on
'gtge eel wel | ? and/or the hrake assenbly 217 _can
°p ndtaPe dt Willths deterammsd hathsmolution 59 Eﬂm sigiifigangly reduces the

,
AEABSof A So R ) St Bl g il acsris
einethentesGRE weafiedihat thepolititan ddp i1R0 cifectimblyebmoves ro 2088y pollutants
to provide the capability to nelt ice or snow that

adheres to the wheel well 208, according to one

enbodi ment. As shown in Fi gyuaevi@os 4t he de-icer 524

can bey g@ﬁﬁthﬂtqfh%QZ@ Ryds fh@ﬁ:%% RO Wl ot 0@ R rolet Avalanche

wel | as this is typically where 1ce and snhow
aod Lﬁlnmmhl@ie wiaa dovérearownbibd iumteamt %@aStdf qumeluhc diavBiqundanmixed road

- HRndBRR 0F BoiuE %o Drnd ity el frang Bond Ls@LRR, o pottution

51% 1208tab eethovdaeghdowad aﬁzﬂﬁzeat foY &hd 9?53&1{1:@ & Wﬁarﬂohatand heavy
is connected to an electrical source on the vehic

@&%F d.@@mﬁ@%ﬁ@ﬂ dehowdonre Ndvanppd Anglysral dab, thﬁermu, Hawaii
.a oo t g& algiﬁgzle fife" ?ﬁn‘lulatlo%roftrgfd[vfﬁ' gpﬁﬁ‘trantg 30 1Sq1 oh%l%ant trap 120.

{ica resu a sensor
det er fiihneassulth ehov}m‘detﬁelm: gignifficitenmyunt oDbtal lfde@bl]l‘e&mZﬁrdrocarbons had

3153 T Sy ST B b
Y‘%H;c@ lshSwats Mar Gonghititan %molﬁleoff\ﬁ@ﬁ& el 1808488 ¥¥um, chromium,
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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i ncl udes openings 528 in the rear wall 530 of the

wheel well 208 that provide a exit port for roadway

material (e.g., water, snow, or slush) that is picked

we 2095/@1#38re (not shown) so the naterial doeRCTT$20H/G05048

the rear wall 530 of the wheel well 208 and defl ect

oexamgyfle t previdae ehorevpiobf 2h8 . erhibodimente ndfo thendmtentidrhelescribed herein
opgni.n 528 ar figured to direct the roadway

TRUERTEY TPEOYAROIICR T PREVEMEE 200, I n anof her

enbodi nent, the openings 528 are configured to direct

the roadway material to the underside of the vehicle

200. The fol |l owi ng exanpl eF*RMEEESes experinents
conducbéikrersi p@ltpmﬁtmlyp&(bowr@tﬁﬁxed tte ape 1®@heel owells of a Nissan
;ﬁ%"lﬁ%‘?ﬂl&ﬂ%}ﬁ? %18 t Ot %Qﬁat p\?fpzlﬁtle rvgegt Blgln%ghll:ef% St %retalsq Of Las Vegas,
EXiedda EdndeA @Q&cﬁufo&ﬂt cdr{dﬂiamﬂ.Z@eW&ﬁetaf)f Idfjidcohﬂitiohg After driving
wheel well of a truck, and the vehicle was _ drjve

I@mmm@méﬁomwao@@&w% dﬁaﬁ BiilsAsor #T0aniles il pplltant traps 120
a [

P%%éurée%g) 8%‘?]8%% eéé ut | on t p&%g& gr orc Eérri?gr\l/se a dmetals, and
anafops ealiexﬁmalst hen pmbpmdem le$orbyris O bd:matoﬁtseoﬂ:budv egas, Nevada

W iigudto gl o B ttina 48R o rory oy P e poliutant traps 120.

hydr ocarpans séthitexpatndfs ynabalegp®bf bORutAR [ty 120Nvas tested under
trap. The data showed that a significant anpunt of

p@m Flde el mgadr eerlithons Rbgl resalie shewed &t gnsighidicant amount of total

Bl EPR LSRN bRk i S8 LBoRREL Bl 1BER Both wet and

sdxgmofacﬁmam I Bbrrea&upled? Eﬁandiﬂﬁlﬁﬁf mlmlh stpneel vatyfrqn :tllleJﬁthaacmnulated
on a wet roa surface. The ow n examnpl e .
JRWESS- By t‘?t@sTfyfiI Nader dancanditions (P 036 fﬁ@?iOﬁ {ptaly FPH / sq. inch)
t I 1 can I t

e?ﬁ’bd rrgé ftggi dk%@?o t%lol olng ok %WEJ[ "r?ﬁdy\@%Pﬁ%) HiRP%Sst conditions.
pébpremaﬂe atroapts 16f0hdagy amqmls éckluding ha‘lum,emdmmhl clufbmwm and lead

truck,, and en i n_ Ha under y .

CBHE: B n 1S cPouh b et R 20 el Yol chemicals such as
Pabioo R Brobictind, 28 efie, #8 Wﬂoﬁﬁl@r&@ﬁieﬁé @gld 206 dcb@nulated on the
presence of h drocar bons. The Food Quality Lab of

HsAotant trapHadRi i Theam e&@mtmmeﬂdh@tn@pmufaﬁb trap 120 effectively

SR 3 BB R B BBy B s

a#w&tmrﬁfygbhdbmnidny reduces the anount of roadway
pol | utants dry. roadway surfaces

e foll ow ng
exanplIB ad .Sste%f CXRRIYFES ﬂ@%%hﬂlﬁyr%ftdlg%?mfnogata%%%f% accumulate
H{éj{l%déﬁt@gﬁs, t]:[e@%s(k?e@a@qn%c&ﬁe& +a¥s WelPVém E[r&?q}‘i@éf d1'y road conditions.
utants utant tr % 120 wa
B dth eds tHpdneaniviraes| 12ﬁ/ewelre Bima tcAB0IfeClien/at wbmevmg total hydrocarbons,

Al\l\égﬁlfyalrl]l%{]a?s, 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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and the vehicle was driven around the urban areas of
Honol ul u, Hawaii under m xed road conditions (i.e.,

both wet and dry conditions). After driving about 1500

wiol 2065/09143@ pol lution trap 120 was renoved anBCTES2005/005043

anal yzed for the presence of hydrocarbons and heavy
mend¢temioals frord dpemsEonménb Boadvorytestsbyaoddet] irtht ytangpdds above are

Lab, LLC of . Honol ul i . enmpl oyed to anal yze
RebsRonheira i Bt e s Upist Sietsh Pl Sirtons gotnited fioughout the
PEbhalzaabscbaPinkROflibRengd &amples showed that a

significant amount of total petroleum hydrocarbons had

accunul ated on the pollutant trap 120 during the brief
testing period. Additional@iuu&p E6results showed t hat

a signfii f -heav al s 4 ncl udi ariu o
ey o B AP e Bepti e k] Rl 4VeiypiRics Bl utvem m
cal bestaes vadérovéthid@ey botidaitins tah@n 326ral Threa doestdbd. S After driving
v rifi@%}that sy?ten1conprising a vehicle and a

pB1oL L St miless $he pollution aps PP ey Teved and agplyzd foy dheypresence of
r RABYSSpd] . ..

ol q%él.) %@sﬁ@?@ﬁ%@ﬁlﬂm@%‘&éo@%&? L 59BF RohORMMNSYawaii. These
PEEPAIUS2HE 5vild 6Bow 8bat dia apbentprfavidiey pollnmnis; swdh ashiatdrocarbons and

enmbodi nents _of the inv jon described herein

P RECIE) G P Bl Fl5 bRk AROI THEb G ppghont the world
i erﬁmmtn@qlzb%@%ed Laeg. 120 were affixed

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

wer e anal yzed for the presence of hydrocarbons, heavy

netals, and various chenmi 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. In a first set

of experinments, 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 accunul ated approx. 6.5 ng total TPH under dry

~conditions (approx. 0.04 fl. oz of total TPH/ sq. -

inch) and 17.2 ng TPH (approx. 0.11 fl. oz of total

TPH / sqg. inch) under wet conditions. ' Appreciable

amounts of heavy netal s including barium cadm um

chromum and |ead were also collected onto the

.pol lutant traps 120 and vol atile chem cals such as

di br onof | uor onet hane, tol uene, and

4- br onof | | uor obenzene had al so accunul ated on the

pol lutant traps 120. These experinents verified that

the pollutant trap 120 effectively
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renmoved hydrocarbons, heavy netals, and volatile

chem cals fromthe environnent under wet or dry road
conditions. In a second set of experinments, the
wioi20estop1838 di fferent pollutant traps to accunRdBU2005/005048
hydr ocar bons, heavy netals and chemnicals were

iy inac

p e ol s ol Pat-h af

L UI y | U I UIID DUl T C 1T

)o| } utszir%t‘{%é??m% 120 VE}J( > oMuaha to be effec:rf:}fi’\tj/’sc‘e:'&lia/ifgmal _
enmovi ng total hydr oqaf Bdigicle Alseavy net al g% baNepuber of Particles

hmmmﬁ?éfromtrm en@rmwmnt I'n fact, [h& anpunt of

vina-—of ol it ant

T ac uullo aCCUqu Sd \JII UIIC t T \wa | T aarTt
Q‘ JP
3‘16%)55 was nore thcl%’l24 ti nes the anount %‘71‘5

196ﬁdcarbons t han wag 52ound present on t hel&ont r ol

UNeXposSed) Section Qlgspol tutanttrap 120z The
r asul t s showed-that k\nrl um-cadm-um—chrom um copper

E%ﬁiﬂ ilver, rrercur)9 (on one type of f||‘°t'ﬂer),

A3.h-o60f | uor obenzene, lﬂnbronnfluoronethan L4and

. g'jﬁlltene—'nad accun ‘“1§§" These—+estul-ts
vidence that a system conprising a vehicle and. _a

b 178t ant trap 120, adS8escribed herein, |F¥ectively

remgd@&s hydrocar bonsjaheavy netals, -33 Vi3

2005/ AQ1Q920 Df“TIIIC’)f\\EIﬂ(\L‘.(\/IQ inrl r\hamr\ |c- fraomtha

JALOUJIU 1T OT7 U4 VUV U "UQoUTO AT Tua GrroTrt TTTC

i nrent . Roadway | Fawedlereged pr ovided in %’i‘%D%??gfirpl es

above are to be conducted in all 50 states of the

United States and various countries throughout t he

worl d, as_described in the oWl dg nple. EXAMPLE

6 Pol |%@PHWIQW%1%&YY%?@11§W Fl@dﬂlaf@l tNﬁBS ﬁhéé(ﬁhlﬁ}ﬁalﬂé driven in all
a 28 & : ri LRE&S

28 St W Rl P corfitibnST A oifine Hbuoob &P the poltution trap
cldfnvat esmonéd end dmialyraly fomlieuprak@Ro of kreslway hlsallutants by, EMSL

Stk Top ' CRBISAR 97 pBrdeioRn by rsti, TSR] arfianbiaation of
Fegi-&ual; ?ﬁﬂ’ ﬂaﬁﬂ)s@dcvpy"bﬁk‘,%hiﬁln eld@ME | mickD&DPy, transmission electron

experlnen show that the amount of roadway
. palcraseent @nergn dltspa@vny?&fr@c spresoetay) dndt ¥sray diffnetion, to analyze the

gjou r?? er%l &eg g%ig v oug oal ll{“%gt \Aé?} ?M%;l léiﬁtg}%é ﬁa BEPH%WIHg concentration

[{pdrtetitagen) bf patidide glase ra3kEgdahee elo%, doddmifD17%, other minerals 2%,
2005/ 09]1838 PCT/ US2005/ 005048 Particle Size Ran %r" (n%
iiggicerI el Stes! Jereainivnt ér ind| uugdeifipd argamics N%a BMSL also

?;?eél?%.@%’ﬁ%% PG afinol 3 ino Pipq B Grltongon iy crposed

pollutant trap pad:

Table 1 Particle Size Distribution

This experiment showed that a pollutant trap 120 can remove roadway pollutant
particles of various compositions under a variety of conditions and thereby reduce the
amount of roadway pollutants,

The foregoing description details certain embodiments of the inveniion. Tt 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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1.78-3.16 9.8 3.4 3.16-5.62 13.1 1.4 5.62-10 19.3

0.6 10-17.8 16.8 0.2 17.8-31.6 25.1 0.1 31.6-100

None Detected None Detected EXAMPLE 7 A pollution trap
Wooesas1sppl i ed to the wheel wells of a vehi cPEI/asRI05/005048
driven in all Nevada under wet and dry conditions.

Aftventialt sheiilignoa be tike3 @Qithphy theisthe tdi!ﬁurﬁﬂ)d) gyuk being rg-dgdined herein to be

120, was rem d and an Iy ed for, t resence of
r GRHIEES Bdne E‘f Bn Y W‘H act%&?%/?ﬁe%gifeatqrwcor@smgmf tlye invention

OlyitMapHi AP fat tediBMoftRY $€%sodYRL #BEEoPe %Pfﬂé' RO sfuld therefore be

pol arized |ight m croscopy, scanning el ectron
nreastyebmyaccondamerividsihe nppdnded eloims aridcamyspivglentsribsrepf. All of the
?%&%ﬁﬁﬁ%s c1 ec{ihergl\{ Sepegg}efsg%n%%cr)% etlgidbg rgfer 9 inf t%{ﬂ? gttlge %es
trap. ENBL identified the fO||OMAng concentratlon
(percentages) of particles: quartz 23% calcite 20%
dolomte 17% other mnerals 2% <calciumsilicate
25% steel fragnents 2% and unidentified organics 11%
EMSL also identified the follow ng information
related to particle size distribution on the exposed
pollutant trap pad: Table 1 Particle Size Distribution
Thi s experinment showed that a pollutant trap 120 can
renove roadway pollutant particles of various
conmpositions under a variety of conditions and thereby
reduce the anount of roadway pollutants. The
foregoi ng description details certain enbodi nents of
the invention. It will be appreciated, however, that
no matter how detail ed the foregoing appears in text,
the invention can be practiced in many ways. As is

al so stated above, it should be noted that the use of
particul ar term nol ogy when describing certain
features or aspects of the -35 WO 2005/091838

PCT/ US2005/ 005048 i nvention should not be taken to
inply that the term nology is being re-defined herein
to be restricted to including any specific
characteristics of the features or aspects of the
invention wth which that term nology is associ ated.
The scope of the invention should therefore be :
construed in accordance with the appended cl ai ns and
any equi valents thereof. Al of the references cited
herein are expressly incorporated by reference in
their cntireties.
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-36 37 CLAIMS: 1. A systemfor acapturiag a poll utant
froma vehicle brake assenbly, the system conprising:
5 a housing partially surrounding at |east a portion
ofa vehicle brake assenbly and di sposed to receive
brake dust fromthe brake assenbly, the housing
conprising an outer stwce and apluralityofopeniings
dlsposed in the outerstwface, and a col |l ector disposed
to capture the brake dusB7received in the housing,
wberein the plurality otopenings are eon8gunad to chow
an airflaw carrying 10 brake dust to pass through the
col l ector and out through the plurality of openings
such®“L#¥8pr ako dust is deposited oh the collector, and
wherei n at Ieast a portion of the <collector is
dlsp?sed Nb br ake assenbly and the plurallty

of openi n§&*® %ﬁ@”ﬂ“ﬂf’?m%ve?ﬂem@@ﬁpﬂb + 8 System
coIIB@W@m@tonprlses a filter configwed to 15 renove

bgake dusj ﬁﬁ&ﬁé
filter h&ﬁmaﬁ] em of a@g‘%%vﬁ%rggl n #Ee c&??mcllyor
corrpﬂdgg's%%ﬁcﬁ ek fraen ¢ Lapke asembly, e hoyinaepmersing i m
T3, mmwrsﬁwemﬁepmmdemmmqwmqm&d@mwﬁMﬁﬂmﬁgamﬁnovable '
.for 20 f claimé4,
wher ei n ?&Q L‘ [ sc#enevva %n%ml eaul n %’é& The
syst em of qyﬁﬁmﬁﬁws@BH%ﬁF@WﬁUmﬁWﬁﬁﬁﬁﬁﬂﬁ@?ms
4D e rimake digi ts mﬂhdumaim ealleﬁ& aid dut tmiigh e pleRIG of dpertinds bdk

col | C [N ol Lutant from
a véﬁ?%ﬁ% brak asse gﬁ é%?%%*“%g §£ﬁ@
houSPHfgorsse Wwwtmﬂﬁmsw@smﬂ Peghiiofiopmingon of a

vehi cl e brake assenbly 30 WA dlsposed to receive

?L??ﬁﬁ??&%’?‘?@?’%&mr Firn PR Fe et e s pfaped o
é%pt’ﬂ’?"éﬂt‘ﬁéd‘ﬂﬁm ¢iaixlow pasdnediroughithe fitrhe bousi na and -

- . a conduit connecting the collector and the
housi ng f St fron1the usi to the
coI?ectoEﬂE?H co||é%ﬁ%?ﬁ F?ﬂ%? EBWBF?§Fﬁ8”§ﬁgg
exhaust being configured to use air flow carrying

br ake duShe syt 6RALES, amumﬂ%mmmmﬁa‘bﬁ%

QE&QQ econd air flow ca e created to nove
t he ust fromthe housing through the conduit
and into the collector. 38

3, The system of claim 4, wherein the filter is renowable by cleaving,

6. - Thesystemof ::lgim 1, fixcther compeising a magnetic element disposed 1o
-25  attract brake dust t the collector.

) 7 A system for g'taptaring a pollustant from a vehiele brake assembiy, the system
comprising! - '

_ a bousing partially surrounding at least a portion of @ vehicle biake assembly

30 and disposed to receive brake dust fron the brake assembly; '

a collector comprising a pollutant trap padd:spmdm capiure the brake dust
reeeived in the housine: and
) a conduit connecting the collector and the housmg for moving brake dust from the
heusing te the collector,

. the collector further comprising an air exhaust being configured to use alr flow carrying
brake dust fo create a suction via a venturi effect such that a second air flow ean be created
to move the brake dust from the housing through the conduit and info the collector.



a conduit connecting the collector and the housing for
nmovi ng brake dust from the housing to the collector.
S. The systemof claim7, wherein the pollutant trap
pad is replaceable. S 9. Thé systemof claim?7.
wherein the collector is disposed external to the
hqusing. 10. The systemof claim9, wherein the
_collector is disposed in T¥e wheel well. 10.31. The
systemof claim9, wherein the collector is disposed
.in a trunk of a notor vehicle. 12. The system of
claim9. mhereln the collector is disposed on the

under si de ®§duit cpaneglingthe|cellectprand Fee diqusing for movinglapke dnst from
pol |t bousisg tb terviketabheel wel | openi ng of a vehicle, the
system conprising: a wheel well conprising a surface
having a plurality of —openings, wherein the 20
surfhce OE@(\WW}S ofgtaim & vhersia thetpollytnl fraptpadiis Seplaceatiiéle

wheel well opening partially surrounded by the wheel
well, an"ajr channel di sposed along at |east a portion
of the whiRASYSEt #f clsist 7. abereis de colfeator it fisposadfedtetini tosthe

bet vresingt he air channel and the plurality of openings,
the air channel conprising an air intake port and an
air outlet port and the air channel generating a first
25 d0r 1| Bwsystent dfclaian 9, whireim the bolleetok jeulisposed b thdWGhesiaRANd
Br f|OMIt0 nmove pol lutants in the wheel well opening
thr ﬁﬁg plurality of openings and towards the air
cha rstepaf clgiatfl, whesein the erdleitorgs dispamed b a;truak dfialmiceur
posn@mﬂmed between the air channel and the plurality
of openings, wherein the filter conprises a first
surface disposed along the air channel and exposed 30
to the aiThesismnétiimanabacisheattesi p6Rd 6i HPRAGS e of a
Broxigapt e to the plurality of openings so that at:

| east a portion of pollutants noving through the
plurality of openings towards the air channel are

captdir ed Agysit Gor tdphiiBE polidiants féin % gﬁee?%éfogml&{ofgb g
furé{g rising: a de-icer el enent one

%?’P%P mel ti ng snow or ice accurrul at ed on the
wheel welawheed well &Jumnfmg/ﬂhrr&elﬁvﬁ@ a%ﬁfdﬁ@f&f@&nﬁ%, WhGein the
26e- éﬂ?ﬁ&oﬁ&ﬁﬁ?ﬁ% mp%ggtu%%llmm% nl?kewg%pwell opening partially

surounded by the wheel well,

anair channel dmposed alnng at least 2 portion of the wheel well surface so
mat the surface is between the air channcl and the plurality of openings, the air channel
cumpnsmg & air intake port and an air cutlet port, and the air channel Eenerating a first
‘25 gir flow in the air chanae! and a resulting second air flow to move pollutants in the
" wheel well opening through the phorality of openings and towards the air channel when
the vehicle is moving forward;
_ a filter positioned between the air channel and the plurality of openings,
. wherein the filter comprises a first surface disposed along the air channel and exposed
3(_). 1o the air channel, and a second surface disposed proximate to the phurality of openings
' sothatat Ieast a portion of pollutants moving throngh the phn'a!ny of openings towards :
" the air channel are captured by the ﬁlter ) T



configured to produce heat when energi zed by the power
sour ce.

39

14, The system of claim 13, farther comprising:

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

5 a power source connected to the de-icer element, the de-icer element
configured to produce heat when enerpized by the power source.



