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Appar atus for tygedisgat ment of Crankcase Enmissions Materials ir],cq.,,_gggs,{,g hye .
Crankcase Ventilation System BACKGROUND OF THE INVENTION 5 1. The Fie 3 O
The Invention The present invention relates in general to pollution control

devices and effi eypDE\0EMVERTION | Nternal conbustion engines. In
particular, the present Invention is directed to an apparatus to be

installed in the | Live | leak] C?Q A i.nt er nal
conmbustion 10 enﬁpﬁ%‘.é% éé'rcgﬁ%gﬁrﬁgt%gmrﬁéa@rla&gﬁég% I'gé/'lgh%er&%iﬁr%ri%%uf’st i on
engi nes of the type. enployi,ng reciprocati | stons which drive a
crankshaft to deﬁ%gfv?éF%T'ifﬁéPﬂgﬂ%g??o?(ﬁ"ygééj'ﬁrrpl e, a common autonobil e
engine, it is well known that ' t he 15 conbusti on gases which
are formed in t hBAGKEROUNR Qﬁaﬁﬁ%&‘?@ﬂ% cylinders are driven by
pressure, as well as the '%artial suction behind the pistons, past the

pi ston® toward arld i niThetkield-PhThedonentien of the engine. This phenonenon
i's known as "blow by". Crankcase ventilation gases will contain various
amount s of 20 unbur nedhg®tesentdnverpinn rejatas inugsneraldo pathution evntrokdeviassor

oil funmes, in addition to conbustion gases. These materials nmay be present
in any variety ofnddmféicienay deviggst in intatpahcprhbustiarhengingéitloqtarticalar, thves of

the gasoline to the heaviest fractions of the lubricating oil, including
addi ti ves. Heavy prgsindciavbotios|iaddicectay td san bppanatsentd .beCimdtaliéd dnm BB
byproducts such as carbon di oxi de, carbon nonoxi de, nitrous oxide and - . *

166166* *Q00002 pobiti¥eN¥énkthie Wehtiatish APZ\IGWTEHA! dF2iviihternal wohtbustioh!
al so be present. Dirt and particulate nmatter that accunul ates

”) 10 engine.
2. Background Of The Invention

Ininternal combustion engines of the type employing reciprocating
pistons which drive a crankshaft to dsliver torsional power, for example,
a common automobile engine, it is well known that a portion of the
15 combustion gases which are formed in the combustion chambers of the
cylinders are driven by pressure, as well as the partial suction behind the
pistons, past the pistons toward and into the crankcase area of the

engine. This phenomenon is known as "blow-by".
) Crankcase ventilation gases will contain various amounts of
20 unburned gasoline vapor, raw gasoline, motor oil and motor oil fumes, in
addition to combustion gases. These materials may be present in any
variety of molecular weights ranging from the lightest fractions of the
gasoliin'e to the heaviest fractions of the lubricating oil, including

additives. Heavy hydrocarbon sludge may also be present. Combustion

25 " byproducts such as carbon dioxide, carbon monoxide, nitrous oxide and

UM RN

*166166*

(AR

*G00002*
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in the oil pan V4;){,95‘.1%‘§7-£engi ne may al so be present in the cr ankc?ﬁn}ég%zy,g
gases in the formof environnental grit and/or ash and carbon from -
«deconposed oil and fuel. 5 The gases, vapg s, liquids and particul ate
matter being returned to the intake manifofd of the engine via a standard

PCV systemw | t -1 i YA j f us, Qrgani c
and i norganic c%’f?g%’uﬁ'dg?@gqés%%g@g %yféxggg%@%ggvﬁ qtferﬁﬁ%ﬁ@%fmg[fge egr ees
of flammability,. The .ore aoline, the | r the f]lash point. As nore oil
10 i s present . rberghoan s fie ¢idinerivy,B4ke presant B SiatksasE yERE ang
oily gasoline entering an engine conbusti on chanber via the PCV system may
retard ignitior@%3f$ F‘eﬂ"u%é%’gf?ch%Wé?/m@P”Prlu@"érﬂj\‘%‘é’. aghh PPACGATREE HRA s| udge
contaminants will further retard conbustion, increasing pollution fromthe
engi ne) in partdesgrapoged pihandofueki de and hydrocarbon 15 emi ssions. Fuel
econony may al so be adversely affected. Particulate matter returned to the
engi e i ntake mani f oThe gasese vapoesd diquidsrand pastieuiateahatierdigingreeturmeshtoray

i ncl ude: damage to cylinder walls and piston rings that will reduce engine
per f or mance andhleiihtakei manidaldanf the einginelview tendard PLASsyptemnwill ddretain
crankcase. In addition, the various 20 materials being ejected fromthe
crankcase t hr ougghtinuous) varying amoumts hefmagenshinus oxpnid iamd) irdrdanry | ead
to the sticking and ultimte premature failure of the PCV valve, requiring
repl acement norgbrapbeids.h@ils Wikell aliltier yasdiind awvillehoss datious dbdled¥\of2D02 VO
991 25972 PC?/ US98/ 02342 3 Prior art devices intended to provide separation

of oily and/or fhahkiabilitd! ThEGhEre GasolineDihd PvIr Ak fREAEHIL A Adgk R gases,
such as crankcase enm ssions materials, are disclosed in such references as

@90 US 1,74 pQéééntR%@flasﬁJp&nt?teQé%rét%?é will #hRFeask’ Eily $ap8PaRq Gily
dberg, U S. 4,409,950; Cettina, U.S. 4,834,028 and United Ki nqdom

1,572,664. Ho ofing Writefhg ¥n Shdin8HGHBUstRdN! SHEMBEG \ﬁé'ftgérPévr%vs?erﬁomm”
drawback that such apparatus are Typically not configured for practical use
wi thin the engipg, ?Q%PC%@E',BBB ahid %d%g'e?h&en@sﬁgf %e%@%é.'ﬁzl& g{u'a¥e Lhly- sui t ed

: : i
for use in nodern’ve I'n which engline ~ npart e space is at

i Ui as) o1 t hor Syides CEnfipiRas Bl AR rFaRPEdmb [t B bR P ERR " 95T,
Bl asny, U, 3199o o dhybERRLIES offbor; e oty Rydtgearon

oal IR, U1 S, $MaSonB0Fual SEPBRIY HRYoba R VT (Hisclet SIS goses
he crankcase SPERBLIEBITEH: 1 ghen SORINRATIekt (PBOLRHoBresR Nt SR i ng

nmediumis circul ated. The_ gases ,aF.e con,st{%i ngd t o pass
potential problems which may include: damage to cylinder walls and

piston rings that will reduce engine performance and life, increased fuel

20 materials being ejected from the crankcase through the PCV valve are

and moisture passage into the crankcase. In addition, the various

nonhomogeneous over time, and may lead to the sticking and ultimate
premature failure of the PCV valve, requiring replacement more often

than would otherwise be necessary.
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roug e fi iu ich is water or a water/glyco

m xture. After p‘gé'gg%gﬁshrough the filtering nedium the gases lg‘ra@% Wg342 .
deneral |y conducted past ion enitting el ectrodes extending into a portion

of the chanmber. The chanber and ionizer undft are all confi gured as a WO

99n597%2 o0 s MAY 200z PC 9 2 4 .- singl nit. hough, { he

appar atus of the Dal ﬁhﬂ{q}%ﬁé‘aﬁ%ﬁ%g%&s pg?%ggtsgpgﬁ%% - og?m%r?é’dé?rl y
and/or particulate ,ma]t erials ,f[o crankcr%ze erEi ssions paterials, aﬁd may

i npart sone i oni RBIEIFYA Mlerials, Iof Intemal cambugtian enging Gases .« RHGR &hent
of the filtering and ionizatjon 5 effects i s possible and desirable. In
addi tion, the cdHBnkeRsegmissions matetials aredisclosed insysh seferencasasMalo, 950
reference is not conducive to installation_in nodern vehicle engine
compartments. Add&-dia12,0111t Bereld YS.i3O72ab12 Walketo W 4208 Q4ied
apparatus for the treatnment of internal conmbustion engine gases, in 10
parti &ul ar cr ank@eoldbergri t580n4,408,860a] Qettinhe 44 Sand, 834 0280bard t Ynitledt he
invention will becone apparent in light of the present specification,

i ncl udi ng cl ai nKingdoimd 1367 25864. HoWweve9 266iY rioSarSdpplfatubReidiEo |SMNFEETI ON p
g | ~AY zuuz PC TNS98/ 02342 The present invention conprises, in part, a
system for the tfrerat geebnwhonr drdwibasck ahats SuchSappirstusalase typicalljosidti ve
crankcase ventilation systemof an internal conbustion engine, in which the
5 crankcase eni sfondiderethidt’pratticaluseivditiiihiBe eigih€ asinparenéit dfad Vékikle, and
conpl etely unburned hydrocarbon materials, oil, particulate materials and

gaseous combust iy ¥ paf by iIREEItEH foMusk iPMobiB FEHINKS amAwhlch! eX5giRBTI Ne
and directed to an air intake portion of the engine for recircul ation

throygh and fur theto £RABNEEH SR ishat Hpréidhie- 10 The system for treat ment

of crankcase em ssions materials 1n a positive crankcase ventilation system

conprises a filteringJI0RarHbiso RREVAMN cl‘?%& Qe él%o'i'l?&?sit%%l ?nfilalerect y

t her et hrough crankcase em ssions materials ucted substanti a

from the orankeanugleidbrld @b SABPHahbARIYh Moot Sltafi TR0 530 ¥

separating and/ or rénovin sard at [east oné of par y and conpl etely

unbur ned by 0C o000 BL Sl dbsaq B buoPRlTbienubobe eORISAL %S SHBREYS

combustion byproduc _ case em Ss10ns rve
e e Al Y75/ R0 BaRO LS AR LA 108 (e

mat efal s passt 0080 oWl ool TLECT0RT AR 8EH5 ard BRSO s,

5,243,946.

Dalupan, U.S. 5,243,950, discloses an apparatus for the treatment

of gases in a positive crankcase ventilation system, in which gases,

emanating from the crankcase are passed through a chamber, through

20 which a filtering medium is circulated. The gases are constrained to pass

through the filtering medium, which is water or a water/glycol based

mixture. After passage through the filtering medium, the gases are then

generally conducted pastion emitting electrodes extending into a portion

of the chamber. The chamber and ionizer unit are all configured as a
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posi tionabl e doynstream fromthe positive crankcase ventilation valve, for
i nparting an-el PR AL ¢ charge to the filtered crankcase enif&IG98/02342 -
materrals, prior to delivery of the filtered crankcase em ssions materials
to the air intake portion of an internal donbustion engine. 0 9 MAY 2002

N O 99125972 PC 1' NS98/ 02342 6 Preferably, the filtering apparatus
conprises a houSiNAlp umity Aftfough ithe @PPQWX%H} the b@!um @%Op@rf?'le@% B2Yt he

housing defining a first treatment _chanber. The inlet of the housing is
connect abl e, at effeakterneyrl of some olly, and{as particrdate materiale froenerankcase
outlet of an internal conbustion engine. 5 The outlet of the housing is
connect abl e, at einissians mudtedelsl yand enay dowarti semer intiization efiect | tat ithe
vacuum port of an internal conbustion engine. Liquid filtering nediumis

di sposed i n t he"dlearstd™ gasesyefurtheraentemceorens uifs then ffiltatihg areb dordzation oi |
and particulate material fromthe crankcase em ssions materials. At |east
one fg ow dir ect éffgctaigpossibie amedabirable~in ddditom/ theudadigupatiorPasd balki ng

i ntroduction of the crankcase em ssions materials, fromthe crankcase, into

the liquid filtef itwg aﬁspd'ra:tma d¥ tHee Bplugihe’ 98U PéferécuMis Ast IdoptuSveRYDEr i S
operably di sposed within the housing, for substantially precludi ng passage

of non-gaseous pRifMatidh ih TREAErAS/EHIIE dh@ineCdSiAphRfentsinkcase em ssions
mat eri al s have been 15 introduced into the liquid filtering medi um

Preferably, the housi&oh RPN, $wauld @_eaﬂgsi?ab%'bﬁ ?J?b&ie! >énh%hgwr$g L um

reservoir, operably configured for receiving the dfilteri

1 an embodi MEngoo Btk old kBl Eh o8 (eRASEHInblsiOR dhe blEed.|

di recting nenber ‘conprises a tu su a ned with 20
e3P one. por ok FPaY Praticieb MEnEHBRR ARG  cos ar | oact one f1ow

or ecl udi ng. passage’ IFORB PRALRBRL SEIARERT e Muplfies MELReRPER RS HEAIE: ny,

901 15012 PCT] LMSBK 53 3he Preser ke Areo eniing SRFRo AR Srouinatount in

excess of a predeterm ned anount, upon the housing fromthe vacuum port.
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Preferably, theJid further conprises a cover nenber, inlet an .
openi ngs di sp'osgé’ %r’%s#l’%e cover nenber, and an outset boss, 5 og%%%%?ou"
alignéd with the outlet opening. The outlet boss is operably configured for
recei pt therein at |east one porous flow rRstriction menber. A baffle plate
menber is subst ' ' pbl e within the cover nmenber, for
operably defini ﬁ%ﬁmﬁ‘éﬁggﬁg‘m&?@?ﬁt reat ment chanber, which is
substantially segregated fromthe first ~~ 10 treatnment_chanber whep the
lid is positioned on t¥ePFeseaE BVENUD, GOMRHSESas\0a HATY 52 oF % Sgbcf°irn{]'lene
baffl e plate nmenber, for enabling passage of crankcase em ssions materials
fromthe inlet Jdpeaimegtialierapkeass eqiissiorstnaglialen R POositie C5pRKEAsH at e
inlet passage is substantially aligned with the inlet opening in the cover
menber. An int erventijation pusteayofi an igternabhsepbustionhengiaps (ie phiek thember
for enabling passage of treated crankcase em ssions materials fromthe
first5treat nent arhokdase exidsions rodteriaks, icontaimipgtatrleasthonéof rartistly @pdni ng
in the cover nmenber. The internedi ate passage is disposed in a

subst anti al | y naoahpletebdunteirnéd bydrdoicprhvirt hatenialsy oil) pertioplate matefialslaadcover
menber. 20 Means may be operably disposed in the first treatnent chanber,
for facilitatingasbeus bembastiomblyproaduces) ark drawireftein thepordnkeasefofithe
crankcase em ssions materials. The neans for facilitating chem cal
alteration of atenghrdnddiRetéd tambir intaké porIgHAGRIheEngMefuT reBirelilatibh

conprise nmeans for establishing a galvanic cell in the reservoir. The 4 9
MAY 2002 ' . VOiRQubh%HY RIFHEPISHBLR4RN in the @@fife.f Or establishing a
galvanic cell in the reservoir may consist of at |east one of the

Fol)l pgi ng: menber s mygle (Yhtedh 354 HebfrhebAkAankBakd Bnisdi¥Al infatdfiElSih a
Preferably, the electronic apparatus conprises an electronic ionizer 5

cpparatus for | Rk ety seipien SoLGrl ohteld stbsptSRE
therein, the el %@hFeaQ{I;% ﬁgsdlirﬁguﬁgé APRALEIVES ¢ ié’w‘lepgrrolﬁﬂgr?rgéd—l}ko%gé' ehf88dns

downstream from aving lrquid umtherern. ~, '10
Th | ect ic ioni f I i i i
Tntet and an oultaehsts FHEE SuBRERTAV st 3UP o iné JIBHREAS SHYATD S0

chanmber, in which the inlet..of the ignizer i erably connectabl e,. at
Coast i hai rectl Jretrt soRbabue ehaife, R s0B woRp Y SORTRnE BRETS BRI NG o1 na
conmbysti on engine,, The outlet of the housing i er abl 5 _cqonnect abl e, at
| east®i ndi rect | §2i9% 8t 12356 QN8 \98 m%f(ycéé‘é 3%???%"% i Bﬁb\'/ﬁ‘féumgma”%?" an
i nt ernal conbustion,?e]ngi. e. Electronic circuitry, o erablﬁ?/ aésoci ted with
t he housi ng and"3eN(8 Epé’ft"F ale malftiag, e 8?5%1”5’ '&5@'?"& QN BYRIRMUCHY i nto
the electronic treatnent chanber) groduc_e%"i oni ¢, enmanations for ﬁroduci ng a
charged particl #ofm rankgesnigissians matedinls A Lasitvg seankraseaettiafion The
portions of the housing defini ng the el ectronic Treatnent chanber include
one or nore wal Valyerieeperabbnpegjtipagple Sownerae from thefiering apparaiysi o t he
cr§nkcase em ssions materials entering the electronic treatnent chanber
fromthe inlet &r ragulatingstheypressyim@f iaiankaasecerpissinis Byatetials paRssing
20 through the filtering apparatus. An electronic apparatus is operably
positionable downstream from the positive crankcase ventilation valve,
for imparting an electrostatic charge to the filtered crankcase emissions
matefiafs, prior to delivery of the filtered crankcase emissions materials

to the air intake portion of an internal combustion engine.
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filtering nmedium coﬁgl &t s of a mxture of water and at |east ore

followi ng: an antifreezing agent, an al cohol, hydrogen peroxide. The
present invention also conprises, in part)®in an alternative 5 enmbodi nment,
a systemfor the tregtnent,of crankcase em ssions materials, i.n a positive
crankcase ventil ati oﬁ"gg@é\h%‘ia fﬁ%’ﬁ"&%&?‘"&&ﬁﬂ?ﬂﬁe&ﬁ %’%,hqungﬁpch t he
crankcase em ss|ons teri alll s, containi nﬂ&éBaF‘t ially. and cog&lget el y unbur ned
hydr ocar bon mat EH¢tand anpytiel, wyith parigns qrtne ppysiegdedinmng g hestsra ustion
byproducts, are drawn r_" '~ 10 fromthe crankcase of the engine and
directed to an &h#mbat.akee jdet ebtheohoysing issepnnectabley atjaastiingifestlyy RPough
and further conbustion in the engine. The system in this alternative
embodi nent, conppiosdivexcrankeass veptiptien autiet of@reintering! combustior @ngise.
containing a liquid filtering medium and to receive therethrough crankcase
em s&i ons mat er The sutievotf thechdising iscoraiectabid attieast indigeatly, tb @ positive
substantially separating and/or renoving oily materials and/or particul ate
mat eri al s from éfapkcaseiventimtion sacuur part of iax htefrat lcothbigtidnhengineg
operably configured for containing a liquid filtering nedium An inlet

recei ves crankcgggidefiitefhg thediahtis disposblamihefRspteutrdest ERamber doF i NY
crankcase em ssions materials fromthe inlet 20 into a liquid filtering

medi um cont ai neghy¥ramidllyt S6pdrating ¥l addPPartiduRed Matbhacroin thedd¥dhREase
particulate materials fromgaseous nmaterials in the crankcase em ssions

materials. An O%ihles@»i?ngeﬁ{éitéﬁa@?%pﬁaﬁ ofmé'ﬁc@{é Eflr gk bt s S ﬂ%%ly

materials from ousi ng. Means are provided for ™ substantia

di h . ¢ Ui i . .
0088 25071 porteiEBed s (Hdaitin i duEEE WF WA BridiCoase ket 20y
posi ti oned downatrsaf f o i bhkt&dd. ho™RBHodld Fick g SAERLROHCRLLY
reating the filtered 'crankcase em ssions nmaterials. e means ‘for
substantial |y preckudl ngbe 826AREfheklityiiel JddLol! Bidposdif Yitih' frm t he

housi ng conpri Y he™p arrier

housing, for substantially precluding passage of non-gaseous material
from the housing, once the crankcase emissions materials have been

15 introduced into the liquid filtering medium.
Preferably, the housing comprises a lid and a substantially hollow
reservoir, operably configured for receiving the liquid filtering medium.
In an embodiment, in which the inlet is disposed in the lid, the flow
directing member comprises a tubular member, substantially aligned with
20 the inlet and extending into the substantially hollow reservoir. The at
least one porous flow restriction member comprises at least one flow
restriction member, operably associated with the lid, for substantially
precludirfg passage of non-gaseous material, downstream from the

housing, toward the vacuum port of the internal combustion engine,



oper ably associa,gggaygi’ih at | east one of the inlet and OUHELSI‘—'?'?IF%QQ{;?QZ

al ternative enbodi'irent”™ of the invention, the system conprises

appar at us, operably configured to receive therethrough crankcase emni ssions
materials fromthe internal combustion 107engine, for substantially
separating and/or renovjng gi I Q/ mat er\@ al s and/ qr ?arti c¢1| ate materials from
the crankcase eWP¥%P¥RIGMHRPER SUFtion, af 8 aMqUAEiin excess ot a Argdeterfined
operably positionable downstreamfraomthe filtering apparatus, inparts an
el ectrostatic campyat.tupamthe hoysing drosm Sk YasWUrBROES| ons materials, prior
to delivery of the filtered crankcase 15 em ssions materials to the air

i ntake portion of arPrefarablyalthe dighfurthes campfises. a vRveremembemiiplatond er
apparatus includes a housing, having an inlet and an outlet. Portions of

t he housi ng defoutiztaopenings rdispasedr isathegoveh mesaber, Bmd ian| evtief boise,
housing is connectable, at least indirectly, to P ~ a positive crankcase
vent i ati on outomdrablly aligried withathecoutietsopeningnihe @uti20 bbss isudperabhf t he
housi ng is operably connectable, at least indirectly, to a positive
crankcase vent iddiifiguned afoitureceiptt tindreian at eestnahe cpsrbust flow eegtrittion
Electronic circuitry is operably associated with the housing and incl udes

at |east one erfhbinBer.A BabilepiREd thetiBui @ Sultstamillylseali®gloaffivable withind " ~~Y
zooz _ WD 99/15972 PCT' / US98/ 02342 11 treatnent chanber, far producing

i oni ¢ emanat i onRgef Rbver GHEMbEE ForC Ripetstily PAEfidiAG CtHerébétwidmid) ddi®nd
crankcase emi ssions materials. The portions of tThe housing defining the

el ect roni ¢ {1 eaf gRRlent EHMRber VehitfiCisOBS Aantille siiebat Bl MR RNFrUT e

swirling nofion to the cra ssions materials

f o producing a ! _ .
éﬁb%' ng the elt?gattfn%rﬁltcchtaiﬁfb{r%n ﬂ’iba{i'&‘n’f‘sf %%{iﬁgﬁéé“é’n the %sé}(/?frhﬂnh?\g%' ng.

around the at feast one em I a 1on, the invention a

rateriale, in EopbeedTh ARRE Mo Uarh SRR TR, (Sl oRaNEGREBR A, PO

materials, in case ~~ n sys er nal

conbust o1, 10 e SO s AP E TSP DARS L

terial d/ nmoust i b dyct . d f h
Crankcase of t AEPRERENRENABoR Thadtatte PIFta friss RassAgS s BEFATAVAISORE engi ne
for recirculation throygh 15 .and further con‘Bustl{on in the engi ne. A
housi ng has an Wilh 1@ HEE 9PBNIGE fmuthe eaYarBREDEY. ADteediAts AETIAEE 18 1 r st

treatnment chanber. As previous|ly stated, the inlet of the
15 disposed in the baffle’ plate member, for enabling passage of treated

crankcase emissions materials from the first treatment chamber and out
of the housing through the outiet opening in the cover member. The
intermediate passage is disposed in a substantially nonaligned
relationship with the outlet opening of the cover member.

20 Means may be operably disposed in the first treatment chamber,
for facilit.ating the chemical alteration of at least a portion of the
crankcase emissions materials. The means for facilitating chemical
alterat}or.\ of at least a portion of the crankcase emissions materials

comprise means for establishing a galvanic cell in the reservoir. The
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housi ng may be gglr;% y connectable, at least indirectly, to a ive -
crankcase vent?‘ﬁ@?‘l{2 Lout | et of an internal conbustion engi ne.P‘ﬁ)’E 0242 20

.the outlet of the housing nmay be operably connectable, at l|east indirectly,
to a positive crankcase ventilation vacufn port of an internal conbustion
engine. Liquid fil tgri ng n?d'i%ium ma%/ be, di slp.os%d in the first treatnent
chamber, ' for sW§apsier gpiaplishipg a.galygnig ¢elinthsJeservairanay consistaf atr om t he
crankcase emi ssions materials. At |east one flow directing nenber may 09
MAY 2002 WO 99leastppe mfrthestalloyvingy membersomadsint, dissiamilag metels dp the
constraining introduction of the crankcase em ssions materials, fromthe
crankcase, i ntgalvaricigetigsd filtering nedium At |east one porous flow
restriction nmenber, as previously nentioned, may be operably di sposed

wi t hin the housi ng, Preferablys tis¢lactroaiclapppratos adimpgispaas alpetwniciomiagaseous
material fromthe housing, once the crankcase em ssions nmaterials have been
i nt rdduced i ntgpgdrgtds € inpartingra hargst partidbefidio usi trgatedcbritktase | i d;
and a substantially hollow reservoir, operably configured for receiving the
liquid filteriggissRsUmatéhiglsi ekitihgi frof IRESKOUSiIAgt Rvihg dliquidefiftk

directing 10 nenber preferably may be a tubul ar nenber, substantially

al i gned with thgdiugh ethetem, e NeleBiohit QohiR8r SEpSAraflld Adivg hepbmly
reservoir. The at |east one porous flow restriction nmenber preferably is a

flow restricti ﬁH&iWBovﬁE%iﬂ HoRSEHROhGISENG Wallhdg Bfid :fﬂegfmﬁrmedium

substantially precludi ng passage of non-gaseous material, downstreamfrom
t he housing, t il 15 the vacuum port of the internal combustion engine,
upon exertion of a suction, of an anpbunt in excess of a predetern ned

AL, Upon the Mol BRCLERTD LG Y BEUNIOElerePbliF AR LEL X nblIgns! | eost

porous flow restrictron ne conp ow'restrictronmenber,
operably associated wth the lid, f subst anti.al | . recl udi assage of
non 20 gas eoug‘q’ﬁ’ﬂ%?? éﬂ'?t bec&'? gﬁﬂﬁ’ ?’ém?mseoﬁtgﬁa%!r}/gcggﬁ}edaq ﬁ@%&"%gf‘f‘kcase
upon exertion of a suctjon fromthe. crankcase upop the .housing. The lid
preferabl y § ndfEER] Eb%Peﬁefﬂ)e‘P’EW%t ﬁ‘fsm' # é’_?tglfteﬂ?'ﬂéerad?l tefagﬁﬂ et
openi ng, and an ou 0SS, .Qpera aligned wi e . outlet opening.
The outl et bo@%ctﬁﬁ?'ﬁﬁﬁﬁﬁr"g’ﬁ%?f‘ sf"@’c“e?’ﬁi"‘???@r‘é‘?"ﬁﬁat"ff‘ gURRlY 2002
VIO 991 25972 oﬁ)ca;\]r-\/ IIF\%BSF%834 ggr?\%%stion engine. The outlet of the housing is operably

15 connectable, at least indirectly, to a positive crankcase ventilation
vacuum port of an internal combustion engine. Electronic circuitry,
operably associated with the housing and including at least one emitter
pin operably emanating into the electronic treatment chamber, produces
ionic emanations for producing a charged particle field within the
20 crankcase emissions materials. The portions of the housing defining the

electronic treatment chamber include one or more wall members
configured for producing a swirling motion to the crankcase emissions

materials eﬁtering the electronic treatment chamber from the inlet of the

housing, around the at least one emitter pin.



, 13 at | east one porous flow restriction nenmber. The |lid al so incIngegAYa%UUZ
ment i oned, a'baf‘f‘?%”ﬁ?@te menber, with an inlet passage, and aRCT/US98/02342
i'nt ernedi at e passage di sposed in the baffle plate nenber, for enabling
passage of treated crankcase em ssions nmat@rials fromthe first treatnent 5
chanmber and out of the housing through the outlet opening in the cover
nenber, the interrredipéﬁf@"éﬂysg@% liguidh §tteding faedium; ¢pnsists 9 tan mixtyneyof

nonal i gned rel ationship with the outlet opening of the cover nenber. The
means, oper abl y witepandatiaast pee of tha follpwingrantantifraeting pa¢nts analdahdalat i ng
the chemcal alteration of at |east a portion of the crankcase 10 em ssions
mat eri al s, conphydeogerapsrdxide.est abl i shing a gal vanic cell in the
reservoir. The neans for establishing a galvanic cell in the reservoir my
consi st of nenbers nAte pfesdntiiventien alst xomprises,hia mat,viararc alternative | n t he
present invention, the liquid filtering medium preferably consists of a

m xtuge of wat egnstdimient,eastsystedn Ofort kite fioddtish Bf aranRceseNdrhfssRAE NQ
agent, an al cohol) hydrogen peroxi de. The present invention also conprises,

in part, an el epidtenhis, iANs FRsitRiePAERNUEasd VehBtidn R51ERNbf0dn Ghadrksase
em ssions materials, in a positive crankcase ventilation systemof an

i nternal Conbusrsbﬁmyﬁggbn%ngiﬂ&, 'C\nhfchetﬁéaevsﬁa;sgfg}gﬁﬁm Bt S,

containing partia 20 conpl et el y unbur ne arbon material's) oil)
ti | at terlal I d

From t he-cr ankcSenelmg e B0 0P U o Ry bl Ak RN P I .01 7o

th . ; . . . . : e

) 3 VA 2002 . O bfdedhstlals HiRiE) oAy s KemileuC R EPABLLER, ofe bESWA™, 12

I ic ioni f . Kk eJTh SSi terial

T a G0 ¢ ve of MR eriiart B vis SHAE she BreCeB S R RE SRS Havi g
i nl et d tlet. ,Port]j .of .th ' defi el ect i

T enrmont "ot b 1 S0 35 SRR BHRL L PRSI B BB

connectable, at least indirectly,.tq a positiye crankcase, vent i,l at,i on

outlet of an internaf PeS¥HIRM! ﬁhb‘nafeﬁ@.t‘ﬁﬁmgﬁ?'mt'o‘?m??fés‘ﬁcﬁﬁ‘ tRYNPi kewi se

is preferably operably connectable, at |east indirectl iﬂtt Q a positive

crankcase vent i PRRITGHISRRATADIY Hontigrred, fqrantaining &) BN AAHUM, The
el ectronic ionizer apparatus al so includes electronic circuitry, erably

0
assbci at ed wi t hanthdohtresivr) tharathraual kragkease) emissiops dnatgfigscfropm ﬁp'éper ably
emanating into the electronic treatnent chanber, for producing ionic
emantl i ons for iptermat cambystenengineptarsubsiantialy separatimoandier remamicase

em ssions materials. The portions of the housing which formthe electronic
t reat ment chanbeity matetialgeandfer particulate materials from the crankcase emissions

materials, including a housing operably configured for containing a liquid
filtering medium. An inlet receives crankcase emissions materials. Means
are provided for directing crankcase emissions materials from the inlet
20 into a liquid filtering medium contained within the housing, toward
separatir;g oily and/or particulate materials from gaseous materials in the
crankcase emissions materials. An outlet permits escape of filtered
crankca-se emissions materials from the housing. Means are provided for

substantially precluding the escape of liquid filtering medium from the



15 nore wal | nembers configured for producing a swirling notion t®9tMAY 2002
crankcase em ssyglRg 4y erials entering the electronic treat nenpcf)g_@mﬁgh _
fromthe inlet of the housing) around the at | east one emtter pin. e
present invention also conprises, in parh)0 an apparatus for nounting
conponents in an engi ne conpartment of an™i nternal 20 conbustion

ﬁ%ﬁLE?_j “havi g "?FE’%?%"u%?ﬁa#“jé%ég*%ﬁ@f%?fé@%#%fﬁ?ﬁ A oo
Substanti al | v BBPAMetd BATREC sy et Py B8R 0 FREfec, FRRR*HL e

bei ng operably configured for affixation to an accessory 0 9 MAY 20( WO
99R5972 PCT/ US$ENiI§IShSs matefigls- an i nternal conbusti on engine for a vehicle.
A second bracket nenber has a substantjally L-shaped confjguration. First
and second at t achnerfheragansfer sykstanialhpreciuding the eaeprepf liquid filtering
attachmentthereat, to the first bracket nenber. The first and second

att aShnent regireedivay om thedausifig Gompese Bt east e, pewusdarriar mearaber, r st
bracket menber may be oriented in a range of positions, when attached to
‘the tirst attaopesahly asgociatedvwitbratileastidrs ehthiedinley apdrqitati cul ar to t he
range of positions in which the first bracket nenber may be oriented, when
attached to t he sectmanathexcdireemativeegmbodiniére ciethenidventichethersgbam f urt her
has a f~ 10 third attachnent regi on, operably configured for attachnent of
t he second br aekfiprisesber , filtering Sdppacatuse bperablye n@infigueed s t rédivel a
vehicle. r WO 991 25972 0 9 MAY 201 =PCT/ US98/ 023~2 76 BRI EF DESCRI PTI ON OF

THE DRAW NGS Fitlgerethriotigh cPaikeaBsé midsidrsrhatriaRifrath tidiatetABRdathbastiey t he
treatment of gases in a positive crankcase ventilation system according to

neferred enBRgingerdr élfbsiér?]ﬁial}{' 86 4thtih g 4ABIdr Pémovinglofly nfatefialk &id)6r

et'evation, in section, of the em ssions control device of the apparatus for

the treatment gh (a3 rASeRAY RO OtHa" RERQASEEBMijords nBifRfdll An

invention. Fig. 3 1s an end elevation, in section, of the em ssions control

devi ce of the Eﬁ%@{@ﬁ&i‘gn@ﬂ'} Zb;?és‘ra{dse,% BRdtly Rbsiflianstie d@%@h@aﬁgf&&%ﬁ ~10

enbodi nent of a side elevation, In section, O

reservoir of thﬁeﬁﬂ%i?#gﬂ%t&onéﬁ rts 3] Ce?e&ﬁos?ﬁ'ecréﬁé‘dtos'thgi fBiterad S an

end glevation, In _ of e reservolrr o ssions contro devi ce
of Figs. 2 andc?q‘nkégsg 'eg1i5$0|+,_ssmgtér%ﬁ)s RJéfag 19 UEW N, of Bfe filtSRG\Gahkdlsd Ne
em ssions contro evice 0O 1 gsS. a .

15 emissions materials to the air intake portion of an internal combustion
engine. The electronic ionizer apparatus includes a housing, having an
inlet and an outlet. Portions of the housing define an electronic treatment
chamber. The inlet of the housing is connectable, at least indirectly, to

{
- a positive crankcase ventilation outlet of an internal combustion engine.

20 The outlet of the housing is operably connectable, at least indirectly, to
a positive crankcase ventilation vacuum port of an internal combustion

engine. Electronic circuitry is operably associated with the housing and

includes at least one emitter pin operably emanating into the electronic



Fig. 7 is a side elevation of the reservoir of the em ssions contU IM A \E062
of Figs. 2 andiyqsfigii Ng the optional observation w ndow. ) ,'f%g 23§2|s
a side elevation, 1n section, of the lid for the em ssions 20 R :
device of Figs. 2 and 3. Fig. J is an end_elevation, in section, of the lid
for the em'ssions control device of Figs! 12 and 3. Fig. 10 is a top pI an

view of the |i rthe eyi ¢ i g

99R5972 0 9 MAY "E&’r/%%%zgﬁép? ‘%’%dg"'% 'ﬁi’?%}w alore E%&@%) in
section, in an |nver tion,. of the | ate for t.he em ssions
control device ¥¥® ‘5; rt%?eahaldsw"tlﬁp&heﬁar%gcaaﬁ ﬁs'gf'%wtﬁﬂﬂ'f in section,
in an inverted p05|h‘|on of the baf e for he enm ssj ons control
device of Figs. 2 ardespomiopspf the 9”5’ ‘Eefﬁl'% the RleclroniGerBatmeRt pl at e
for .t he em ssions control device of qu 2 and 3. Fig. 14Ais a side

el evation, in Shamhesinelpde pae ofmgredyal| meeibemsenfl@weﬁrferméwaw control
device of Figs. 2 and 3. Fig. 7 4B is a side elevation, in section, of an

i nteBi or inlet switingofmatian 4e thet crankcase: esmissidhsometerials ertteriegi thei ons
control device of Figs. 2 and 3. Fig. 15 is a side elevation, in section,
of the em ssi ortectmoric uieathaerim:td'lamhmrfcbmghemlahohtheehomihgeammddiheent of
the invention. Fig. 1 fi is an end elevation, in section) of the em ssions
control i 5 dewutdeasaomerahitigrpin.t he alternative enbodi nent of the invention
of Fig. 15. Fig. 17 is an expl oded perspective view of the conponents for

the el ectronic ioni ieaddition]the impgnioatdlso earmprisis)th partpamappsratasifor
enbodi nent of the invention. 20 Fig. 18 is a perspective view, partially in

section, of thehekreatrhem 6f érankdsse ethistibAs aHIEMAIEER a Pbsitive crdnkedsed. 19 is
op pI an view, in section, of the electronic ionizer of Fig. 17, show ng

m@as maze t%ﬁﬂ&'ﬁoh“@ydt%‘ 8elare ifteidd mbustioR 8%.%5973 QA e2002
PCT/ US981 02342 . Fig. 20 is a schemati c show ng how the circuit board

for the el ectrem&daeglaﬁrss&fnstmﬁaf‘{ JTRY Qﬁn{\gcgar%ﬁ B comple g:gl Ci rlcu't

diagram for a transistor oscillator for t ronic 1ronizer o

5 Fi 22 I f th
> q'wg y il 'tz r ?nﬁbﬂﬁ‘&% r@\ﬂ%éa‘?ﬁ‘or%\a?eri%‘i’é oh BerBlulbBfm BRI 4H4/5¢ G4detbs Or €

combustion byproducts, are drawn from the crankcase of the engine and
directed to an air intake portion of the engine for recirculation through
15 and further combustion in the engine.

A housing has an inlet and an outlet. Portions of the housing
define a first treatment chamber. As previously stated, the inlet of the
housing may be operably connectable, at least indirectly, to a positive
crankcase ventilation outlet of an internal combustion engine. Likewise,
20 the outlet of the housing may be operably connectable, atleastindirectly,

toa positi\}e crankcase ventilation vacuum port of an internal combustion
engine. Liquid filtering medium may be disposed in the first treatment
chamb.er,.for substantially separating oil and particulate material from the

crankcase emissions materials. At least one flow directing member may



Fig. 23 is an end elevation thereof. Fig. 24 is a top plan view ther®8f MAY 2002

Fig. 25 is _a wa®nred7zevati on of the angl e bracket nenber for trhgrusd§oz3sz-
nmounting bracket for the liquid filtering device. Fig. 26 is an end

el evation thereof. Fig. 27 is a top pl ajpview thereof. Fig. 28 is a side
el evation, in section, thereof. Fig. 29 1s a top plan view of the nounting
bracket affixgd dpgerathlg dorfigurédiifer tbhétdihing iffétaEtioRhid¥- thdlcrapkaasd de

el evation of the bracket nenbers in one orientatifon. Fig. 31 is a side

el evation of pRgsdiciater ,F‘Jrﬁtﬁfcr%ﬂk@éée?id?@&ﬁé’ﬁq?m”ﬂ %ng\é&ihﬁﬂ- 20 Fig.

) ) ilteri ]
32 is a side elevation of the bracket nenbers in a further ternative

orientation. 09 0 9 TA|
DESCRI PTI ON OF THEAW%BRI\A&R?‘%S?%“Eq;%tﬁﬁ??‘oﬁ%ﬁb%os% hiogsly
enbodi nent in_many different for hete are shown in the draw pgs and
wi |l be descr m%‘a'\épﬁd’de?‘gyl thr?er %&?blge\piﬁpé’lsegp@@ 'Pctgﬁbg'aPWEﬁts?thh t he
under st andi ng t hat t.?k' 5 present invention is to be considered ag an
ot {1 cat PSR B EIERGR. P8GR T NSRRI S O ifended t o
limt to the jnvention tqQ the enbodinents illustrated. Fig, t s a
schemati c il | BRY$AE, efrethe Wé‘"gﬁﬁsaq' emigsions ’T’%ﬁe"?ﬁg‘?‘fee'a?%mmlﬂ”c@i’ses ina
positive crankcase ventilation system according [0 to a preferred
enbodi ment  of intdethenliayidi Bikering Jaedivms e ihousings inpludes @olide angt @of i tt ed
into existing internal conbustion engine systens, although it nay be
sui t abl y nodi suhsdantially hedlowsiesarveir, gpergblydonéigureshionreceiyingdie liawigar t i ng
fromthe scope of the present invention. Apparatus 20 includes em ssion
control devi cliltaing ouadient dthe inlehis disp8gedin hbe did1 SThed dlove dirgstingd hose
40. Hose adapter 35 is configured to be insertingly received into the

@ ne 30 at miember pgefesdblyPGraybs edubdeamembesSsublitantialiygaligmedR@thval ve 45
for engine 30 is connected, by a suitably sized hose, for exanple, to the
outl et of enitheiialetcowd extending treto 2he ubstantidliy dwliobOrédserediecThemtc devi ce
55, which is an electronic ionizer, through 20 which the "cl eaned" gases
are passed. Bkgstdrepérolefioie réstriction nmenbtberprefePsatigis adidw réstretibl to t he
PCV vacuum port 65 at the intake nmanifotd/ carburetor 67 of the internal

conmbusti on engsRber, Spérablyahsaitiste@iwitienhs %! eop Qibdthstidiepitludinyent i on,
t he conventional route of the 0 9 MAY 2002 WO 99/ 25977 PCT/ | TS98/ Oz342 r

passage of non-gaseous material, downstream from the housing, toward

15 the vacuum port of the internal combustion engine, upon exertion of a
suction, of an amount in excess of a predetermined amount, upon the
housing from the vacuum port. Alternatively, the at least one porous flow

restriction member may comprise a flow restriction member, operably

9

20 gaseous material, upstream from the housing, toward the crankcase upon

associated with the lid, for substantially precluding passage of non-

exertion of a suction from the crankcase upon the housing.
The lid preferably includes a cover member with an inlet opening
and an' outlet opening, and an outlet boss, operably aligned with the

outlet opening. The outlet boss is operably configured for receipt therein



20 crankcase emi ssions materials is directly from the PCV port on thgg MAY 2002
engi ne, to the port, as indicated by the broken fine in

Figs. 2 - 14A “)Jf.?% ﬁzustrate the em ssions control device ZSP%&/%“? 70
and lid 75 forma tank for hol di ng a Ilgwd filtering medium 5 Cylindrical
inlet 80 and outlet 85 are forned in i Inlet fitting 90 is preferably
threadably received in inlet l.e.outlet fittin IS ferably

t hr eadabl y rec®i \¢88t PRERATPYS §g’£¥" '%%ff'ﬁ"én ;5"%(9%3'1 e @ﬁﬂa@ﬁ 8"‘% Sg Sk et
menber 105 affixed to its peri pheral H_g? is insertably and frictionally
received in | imentioned, jas baghi, Rias: 'ga\’!‘k‘%ta%ﬂ'ﬁérpafﬁggiow @y
substantially air- and |iqui d tight seal between lid 75 and baffle plate
100, in order intermeasiate: passagn digposaf iy ths balflgiatesmembessfasrenablingr i al s

t hraugh the device 25 and on through the renmainder of the treatnent system
In addition, tpasssgabfirsatesicrenkeaseiesipsipnemetarialsisemdthefinst tréatmaritng

sol ution through spil l age and seepi ng which m ght be 15 pronpted, for
exar®pl e, by vidiambbernaraf outef thechousingthedugratie/outistdeeninin the éamri cat ed
froma fluoropolyner with a hardness of 40 - 50 on a duroneter test.
Fastener rod Ihé&mber,0tied dnteomedide gadedde/ beingotispbvéd én fd xabbtantialigi ved at
its lower end in a boss 115 in reservoir 70. The upper end of fastener rod

110 passes t hrysangakd 38RAIoAShiIBSWith theblitier epetifg bPehe Gonddndentbetd, and is

t hreaded, to recei ve a fastener, such as wing nut 120. In order to ensure

that a suitably ti Qbkﬁ.%ahslépé‘ras@tcﬁébosbb% m@ﬂrﬁuﬁea%%gnﬁeuamseﬁlﬁhtened
snugly by hand. Preferably, reservoir 70, lid 75, and baffle pl ate 100 are

all fabricat ef#aé.ﬁ.%@gﬁ;%g%rﬁ.cal #R4rafionT B 8f iedbt a\ga'rﬁ&mmme Eﬁar&% gl e of

MAY 2002 72 PC?/ US98/ 02342 st andi ng t e heat and
gg.r‘?.t on. tno LRz hptbrlL Hor ?525’?%7‘%@&89@55 oL PRI o) ate
e i s
7 i P e o P e R e e
fabri cat ed frgm a g Paﬂ'ﬁsﬁ'l"ﬁvc?ﬂgaﬁe%k'@?'gaﬂtaw ‘dvmﬁ'efgrﬁ&% in

br oken fi nes, row t visual i pn of the

Jf be, to Spe ﬁg

| evel of i quﬁ?" l?lt%tq oh ¥ ‘frﬁe ema&'l 2 ?ﬁsrtcﬂ"edgtlﬂa% 9BOWHK A hat i vel y,

res rvoir 70 may _be fabricated fr arent or translucent naterial,
abl e vi s@RtifieszingR9%H- 8P ﬂ‘?fg‘%ﬂaij{ Pefo*e-t 0 be contained therein.

Regardl ess of its conflguratlow% t he reservoir shoul d be resjistant to

chemical or physi cdhepsegentdpygiti COMPHSSSy N RAT LA FIPBHRBIGHONFAR

structure of lid 75 and baffle plate 100 is configured to force crankcase

eni ssi ons nat @PParaus rfélfethﬂe&feﬁgmeﬂlbﬁf igfipritcage, emissianghmakerialsqin @ sol uti on

held in em ssions control device 25. Reservoir 70 ~ ~ preferably will be

{ led with aposifiveccreokaeseyentiation sxatemodegantarnakcaiobustiop emgineush wit h

| ower end of the open tubular boss 130 in baffle plate 100. The inside
surface of rederwhbich tHe cegnksase yeminsibns anateriales ponthinigg partially and

20 completely unburned hydrocarbon materials, oil, particulate materials
and/or ga{seous combustion byproducts, and are drawn from the
crankcase of the engine and directed to an air intake portion of the

engine for recirculation through and further combustion in the engine.



to the numerical value of the volume of liquid solution in the reserl/8i MAY 2002
I f reservoir ¢@q d happen to be fabricated fromtranspar 42 VO
992597' Z PCTNS%%%HJZ ~ p g MAY 20 22 transl ucent naterial ?E%’r‘g%%(‘\’fé“% '
transparent or translucent w ndow, indi &i a may placed on the outside

surface of the reservoir. Figs. 8 - 7 @4 1 lustrate the Iid 75, which

i ncl udes inl 80 . | |, fi

neertably recer vést BrONPHSS, FRopbhEdc R clec i j¥fiGhr BbeRiTHerG: oo my
be provided on_the |OV\FI‘ end of outlet 85 'tol revent the nas assage of

Vi qui d sol ut ISR SIANKCARS STRISPIEDS SBEtSRE I 7 oS B ST Bocur as a

result of the sugtjon placed on the en?'_.ssi,ons control| device 25 b¥ t he
1 a

vacuum f r om t¥RBtIaton Syistemmavsqaprise a hqusing, having aa inlekanshan putigh.at ¢ 100.
Baffl e plate 100, which 10 is shown upside down in Figs. i 1 and 12,

i ncl udes per i fartipas otthehousing defineanpiestranjo teasiment ehamphentlheiplat 135.
Inlet boss 130 insertably receives interior inlet tube 140 (Fig. 14A),
whBch pref er #fithe ihousingopretareblyiis operablyrcanpectableg apleast inditactlyattor i al .

I nternedi ate boss 135 is preferably configured to receive a polynmer filter
for precl udi rgpgsitiemgrankbasd véntijatioh outlet ofean imtedral gembustideesgtieer eof , and
to restrict passage of m st or vapor. Alternatively, an atom zer disc may
be positi onedatoutiet@ddhehousihg likewisatie prefesabily dbpetablyaconmedéatable] atnbodi nent
of the invention, in order to further r ensure that the flow of gases is

properly dir geistdndirebthy)ao 4 posRivercrankcade verathstion vasdaint port éfoahhe gasket
105, an eiastoneric grommet 106 is provided, in the aperture 107 in baffle

plate 100. GigiErRd céRBustioh Bhgindathe slectrbiiit idrisdraippardtadalk inciages t hrough
grommet 106. Wien the em ssions control device is installed to an internal

(cggbusti on engidfonid Eir&@g{rmgéﬁaﬁw asdbtiatbd Wil s hBOSing AMd iRkivitNgce be O
~ MAY 200; WD 99/ 25971 P / US98/ 02342 23 install ed between the crankcase of

the engine a%‘i’léa!%?gﬁ%rﬁf&k?’ﬁn a?érm%h@ma%gﬁm B@éng&t c #AWaTlhgam of the
en ssions contro evice prevents rapid or uncontrolled evacuation or |oss
of the soluti eln InatbRE 6 ' { qui d
T et o 5ﬁgm%@gggp§agéa%.ﬂ.sﬁﬁ%am § 85t dliBing AU G Batlcie

field within the crankcase emissions materials. The portions of the

housing which form the electronic treatment chamber, include one or
15 more wall members configured for producing a swirling motion to the

crankcase emissions materials entering the electronic treatment chamber

from the inlet of the housing, around the at least one emitter pin.

) The present invention also comprises, in part, an apparatus for
p
N . . .
mounting components in an engine compartment of an internal

20 combustion engine-powered vehicle. The mounting apparatus comprises
a first bracket member, having a longitudinal axis and one or more
attachment apertures therewithin, operably arranged on the first bracket
member; in.a row, substantially parallel to the longitudinal axis, the first

bracket member being operably configured for affixation to an accessory
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5 increased vacuum In addition, retaining the PCV val ve prevents i ncreased
reduction of the boiling point of the solution due to the | eBET/U8988R}2e

| oss™ of press‘ﬁ?é”fsﬁ'f’gher vacuum controlled by the PCV valve. O her

physi cal characteristics of the sol uti oﬁand PCV pol | utants, such as vapor

pressure and condensation may al so be aftected by higher ;. _~ 10 relative

vacuum By l|ocating the resernval.r _upst: 1ECK sektymd brackem i s
limted to thiar EBHPF?TPPE&OB’)P\('[%F%"O?? 'f‘ﬁ:q&ce%u\féppﬁcent val ve. A uni versal

type plastic connector wll be used f ' LatdtRR. t hpdesssandns
control devi ceepaparnhas@ ﬂqﬁ??@‘yﬁﬂ%%%&aﬁghbaﬁdﬁgﬂcéﬁl‘rr?ect or may be of a

hose barb type (simlar to the connectiqn en {drb &, tatse out | et
fitti ngs showattashmiegt reDyonspraPpPeiR ﬁ?%ﬁlﬂqr g?%r%%ﬁa%gn{g:ﬁ?hﬂoége to be attached

to provi de the gaseous connection required between t i Qi
| o¢ation and Firet bracket membent T Bretiand S%ﬁa@f“ﬁeﬁ?i%@é ?c&y t he

em ssions control device 25 is also a hose barb ' connecti

pregerably a iprafetatipaiperatiiparraniged o Hlﬁ*dhﬁ%ﬁ%i’ﬁ‘}g@t Wrﬁg&2®%h'g£% for
gaseous conmuni cati on of crankcase enmi ssions with tgg qBvi Cﬁ Z’S@eTEi s hose
barb connect i gpiehfecSii 8\Wenige af positiens, whes attacbed fpdped|ret AHFCYGeUnd | i d
7°5 are in communication with interior inlet tube 140, whjch ,Pr ovi.des~a
nunber of fUn%%iQH,Serﬁéhﬁdﬁwmumﬁdlﬂﬁefpmcﬂ@héﬂtbﬁéa‘!ﬂe? PRFHBPSIMI et tube
140 i ncl ude: 9 MAY 2002 ' . WD 99/25972 - - PGI/US98/02342 ' . 24 ' 1)
provision of gaSEAYReSRENHRCRE inembr mayhk caienteshivReHAYAGHEH 12 fBS sol ut i on
to be contained in device 25 and other materials which may be placed within
the device 25;se§o@ SRR HirsértTeglonh MRS secdndebiack et mengRer @S control
aeration of thHe solution in the device 25, to control solution | oss and

f@Pi ni nat e anyotgéa; w%%&mgﬁ.plfegbﬁ,sweﬁam ddrdigured Konastathmeng ehghee

's é‘rQ-up and provision of fail safe forward notion of

g re a_nlégase ~ ~10 NS5 0RSt nBnftRPCtPh stiReurend & ermgihe cobipacttagnt phat he
Vi

vehicle.
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25 due to poor nmintenance, neglect or danmage; 4) provision of back-fp \
prevention tovwoOpaisort e the possibility of the solution, etc. Pcwusesespmn.

back into the crankcase due to dieseling, back-fire or other condition that
15 coul d cause a reversal of gas flow MW interior inlet tube 140 is

| ocated toward one end of the interior of device 25. This allows the

sol ution to MBRIEF DESCRIPTION OPTHE'DRAWINGShe aeration process. This al so
allows fluid novenrent over catalytic materials whiich may be located in the

device 25, and al s@iqroii #schetRaticilusRaaos ofithe sshRhtus!Tor 61 tiba@Reny t h
crankcase em ssions. Crankcase em ssions materials are diverted 90 fromthe

direction of biayflesain bhﬁoﬁhb@%@ﬁk&m vahﬂrat.Bhtsys@an9%cc§FHxﬁ Pyl des the

first inertial break for particulate matter and/or oil/fue ets

Eéﬁ!?'n'g”?abi”dbﬁgfcE?Er%'??ﬁﬁﬁ"°'§%?'%§%*@’v®%k}h9?? S per ol o
dowfinar d i o tho [ e it PRI RV AE iﬁ#ﬁ off” b thfebnbibls, A cvel o

the liquid solution ebtt m of the d‘ﬁwce 25. The

solid and |i qHP¥Che?t %h%lapg’é‘ﬁ?tét?(r)fé]’aqﬁﬁ thRTeT 0 B8 S ACCOT NG P8 i al s 5
then hit the I|i |d and }%Bebottom of the deV| ce in adrection 180 from
the outlet of eMbediBpEnte BRRFeRL RN pped in the device 25. The

interior inlet tube 140 .is vented 141 ) into the device 25 near the top
tangent to the verEiBeal i§ @HERE P?d’t“l'“&ﬁl i festigrn of ithe egissiaas Lopiel t he
solution level and baffle plate 100 to provide the pressure relief, ~~ 0
aeration contd@eyicarrf the RPPRAINS ek tha tartment of gagesnencordingato the i f t he
solution were to freeze, the suction fromthe intake of the engi ne woul d
@WI be abl eeltﬂboﬂlmeﬂkeﬁﬁlgaﬁthe crankcase gases through the apparat us,
bypassing the frozen solution. In addition, since it is known that the
direction of the vEiguumisad, sideirelevatione iengwt'@myw:ﬂ the resegvsie qfathéhough 15
t he magni tude of the reversed suction is not as great as the nagnitude of

t he nornmal suemissiorid controhdevieaof Figs. (2 end . s t he crankcase from exerting
sufficient suction to draw gases and/or filtering solution into the
crankcase. The pr efigt r5eds har iendnélavatipas, il sectidiy,oofgkhd heseresir ofsth#60 from
20 the flow direction in the PCV hose or 180 fromthe el bow particle inpact
area. This vegrissiora ésntrolodevize of Figsy@sendiS. conmuni cati on of the reservoir
solution w thout physical |oss of the solution downstream The interior

imM®t tube 140 f UrFiE?B i§Mtoy PlRnANER dTahe ¥éger@birtdiahd @hlissives cbhgof ube to
provi de direct crankcase gas, vapor, particle, etc., contact
device of Figs. 2 and 3.
Fig. 7 is a side elevation of the reservoir of the emissions control
device of Figs. 2 and 3, showing the optional observation window.
i ) Fig. 8 is a side elevation, in section, of the lid for the emissions
20 control device of Figs. 2 and 3.
Fig. 9 is an end elevation, in section, of the lid for the emissions
control device of Figs. 2 and 3.

Fig. 10 is a top plan view of the lid for the emissions control

device of Figs. 2 and 3.



VD 9975972 PCT/ US98J02~2~ ~AY 202 26 with the sol ution. The number and &BZMAY 2
of the openi n§¥&%Fary and are may be distributed around t RET$EH02342 ~
Radi ally directed openings may al so be provi ded near the bottom of tube
140, and may al so be provided at severall7l evel s above the bottom of the
tube. The interior of the end of 5 Tube 140 may be conical (such as nmay be
formed by machi ni n§ig-hb1 isedside eleyption.ig %Pt't:’i]btf‘ aadnvertad BOSHPNAohi ece of
material. Alternatively, the interior of the end of the tube (e.g., tube
140') may be shévbeffie platefor the emissionsarontiol Beyiceloffigah2 apded. erred
solution to be used in device 25 wll conprise a '~ 10 m xture of

uni nhi bited food gFagfel2is aibend relelatibn 2indsdeyiong ity pn ipantedypakition cof The

di hydr oxypropane (propylene glycol) is a type of antifreeze. The freeze
poi nt of thisthWabaffiepldts fontidemissitds caintrol AEvicdfcRigh.@ an@®@1 the mi xture
to provide freeze protection in cold climates. A trace anount of nethyl,

ethgl, isopropyl, Ppig.y13 @ aotdpepladl iewoos mebMIelﬁlaftde&dtHeOeHB%lcﬁ{H ution to

i nprove the sol ub|I|ty of the fuel, oil, sludge and vapors with the

solution. Et hgbnﬁgfidwggr&m{ésazgnargef erred due to the solubility of these
al cohols with gasoline and wat er. Ethyl alcohol is used to make gasohol

bl ended gasol i ne 1) 140 GBY bIFbEARTH sberidfss 559.&@%&1@% g¢ eeze and

will not cloud, Uni nhi br t grade propyl ene

glycol is useg,r dgﬁlésgorlié)‘é’oéﬁéf %%‘%‘X%Sﬁfﬁn{ %anﬂ@n? conpatibility (before

m xing with oi e an and | ack of dye, coI or and
ti idants. Th t
90l 25072 PCT] SO/ H8s 1%%% 2 b3e BidyeSighoih <efiohy e@%ﬁﬁqesegapz‘bﬁém@ﬁe gl yeol
' b fied wat f f
(0 cont et b atTagve prpedindory Z%"ﬂwpeef‘ﬁ'@sia%aécﬁoﬁquﬁ Aufre B 1 e

wat er at 100, 000 _ohm centinmeter is consistent with water having |ess than

5.0 ppmtotal and Sonj zed sol i ds Thi s water may be prepared by reverse
osnosi s, distillation, deioni, on_.or a conpination of all three nethods,
and shoul d cont ai nF'Bes1§ {shars ‘t’)e VBBﬂ?'slrl seetions odjthe emigsions\fanireln i oni c
content greater than 5.0 ppmmay interfere with the electronic ionizer

| ocat ed doms@?\éama@PW#iEQéﬁzﬂ'i‘bﬂFem% embedimeptiaf the jayemion: at i ons are

present O in the water. The m xing action of the fuel) oil) sludge, etc.
and gl ycol is baselig- 16 is an end elevation, in section, of the emissions control

15 device according to the alternative embodiment of the invention of Fig.
15.

Fig. 17 is an exploded perspective view of the components for the

electronic ionizer for the apparatus according to a preferred embodiment

9.

20 Fig. 18 is a perspective view, partially in section, of the electronic

of the invention.

ionizer of the embodiment of Fig. 17.
Fig. 19 is a top plan view, in section, of the electronic ionizer of

Fig. 1;/', 'showing the gas maze through the ionizer electrodes.



on the chemcal principle that like materials dissolve tike materi al@9 fﬁ&?f 2002
exanpl e, not oWas925973 sol ubl e i n gasoline) gasoline is sol ublpeTiussghgzakol

and glycol, and al cohol and glycol are soluble in water. The results of 15

m xi ng the above-listed conponents is afggenul sion of oily fuel,

gl ycol / al cohol and water. This enul sion contains a | arge anount of m nute

oily droplets of oFigy 20dk & lszhematini shaeipar kdwdthienticcstTbbbrdifopltRés even
after aeration or agitation has stopped. This effeect is sinmlar to that

caused by theeléegtropic foriperodf Figt @ 7068y beNaiiusly. mat eri al s, but does not 20
produce foamor |ather in the process. The creation of the enulsion results

In an exponential FCrease hreifdiit awgfraﬁ'ef&rs?umta%s@mawﬁfo# BRe O! | ¥

fuel and glycol that greatly increases the oxidation potential (breakdown)

of the oil. ThefbAfd iciserd¥tiqceppl etely m x will have a reduced flash
poi nt. Any frgcffrgn&% lnat Joes lﬁot conpletely dissolve wll WD 9925972

PCT# US98/ 02342 0 Sp; . y . r i the si of the
sus![f)ended parti cl e@g?grzég%éf'g ager\{ghéﬁgt?%ﬁrﬁﬁgf{qﬁguﬁﬁ?%Eﬁ%ﬁ?ﬂ actions
are surrounde ree fla e material. dycol vapors and mi st are
conbusti bl e. %elb%%qggﬁteémnmsg'l vapors/ m st m xed together are al so
conbusti bl e. The v%ter yesent /5 serves to retard the systemand, in

{8 3%'8

conbi nation with A" end eJavatign thereofe, anor ati on. All of the

foregoing materi a{i in the solufion are environnentally safe and non-toxic)
prior to contact vi'@hZfnis 2P RPN Duri ng operation of the device
25) the oily fuel droplets are ~10 atom zed as an aerosol with the
gl ycol / wat er vaporfig- #% i§ Bside glsvation gittheangla bracket marplerdtari the 25 t hat
as a substantially reduced flash point as conpared to direct oil/gasoline
(lr]n)'ﬂur es, parMPENtAg Hrackettasahe lighidfideripgidevicecy system I n other words,
by di spersing the heavy oils and gasoline into the solution and dissol ving
sone of the 15 hydigcdbusraraeqd gleyetiontherephe sol uti on, conbustion is
easier to achieve by passive control. The funmes, vapors and m st exiting
the devi ce 25 havdig. Rdviera tapdplaorviewdheresfent fl ash point range. Wt hout
the device 25, the concentrations of oil and gasoline reaching the
conbustion '. ~ cligb28 iaresidaleidationain sectivmpnherebf.abl e. Heavy hi gh flash
point oils may 20 reach the conbustion chanber intermttently with | ower
flash point fuel Fig. 29 is a top plan view of the mounting bracket affixed to the

15 liquid filtering device.
Fig. 30 is a side elevation of the bracket members in one
orientation.
Fig. 31 is a side elevation of the bracket members in an alternative
) orientation.
20 Fig. 32 is a side elevation of the bracket members in a further

alternative orientation.



and gases, inrhich may .interrupt even conbustion. The glycol contains 38rldAY 200
oxygen- by wei ghyo obiyh al cohol contains 35% oxygen by wei ght'P&GQ&%&% .
at ar T

monoxirde and carbon dioxide will be absorbed into the sol ution
that is equivalent to the parti al WO 99&)%5972 PCT/ US9810z342 ~ 9 . MAY 29
pressure for each conpound. This absorpti will be limted by the pressure

or lack of pre.sﬁ%‘l‘ﬁ\lf’éﬁisﬂ ﬁlP"ﬁéni@Fq“ﬁ@ m%@o@r bon di oxi de

di sassociates in water sofutions to form car I'c acid. This further

i ncreases the anmount,,qf. en i.n the solutio i tr.ous,.oxides .are 5
sparingl y sofubl e ntedHIsRenbouRSpESe Rt smoadiRaRt SRy STBLRTt wi f )
support conmbustion via the o en coptent of the c ound. .By. |n rea'si ng

t he amount of a msaﬁﬁér%ﬂsfg A 16 tae ?‘Uf'\gérﬁndcwgrgﬁtd@ﬁﬂ' df'b$° ficient
conmbustion is increased. Furthernore, by nmaintaining a higher |evel of
oxygen for conbhereinrsevesalaspasifin embedimentspmitiuthe epdesstangdingthatdbeof
nitrogen are limted. Oxidation of the hydrocarbons (oily fuely in the
gasesP wi | | al sopissght inventinn 49|tat bercqonsidared cas enbexamplificationgehithgr ade
hydr ogen peroxi de, ACS grade of variable strength, but np greater a
strength or conprmtiptesiafithe imrenioouandsiscioy intendéd to limit taltheinyentiddad to t he
solution as part or all of the water fraction. 3% 15 by weight is

pref erred. Per othedembddiments ifdstrateduti on wi Il provide a strong oxidizing
agent that wilt assist in the breakdown of organic compounds in the

sol ution. Peroxide iFiggriedd e scherastd illwdtidtioteed v wppalutug| 3@ dbr R ot her
organic material too quickly. The peroxide wit! also increase the oxygen

content in the gehitdriof giiediPs pbeitive@rinkodub abh@atioh sy ienl, iadubsdihg ! tering
ution could be as follows: 37% by volunme water (deionized and purified

3 o e A oG e sl o 25
PCT/ US98/ 02342 1o pe retrofitted into existing internal combustion engine systems,
although it may be suitably modified for inclusion as original equipment,
without departing from the scope of the present invention. Apparatus 20
includes emission control device 25, connected to engine 30 by hose
15 adapter 35 and hose 40. Hose adapter 35 is configured to be insertingly
received into the engine 30 at the original PCV valve location 36. The
original PCV valve 45 for engine 30 is connected, by a suitably sized
¢ ) hose, for example, 1o the outlet of emission c.ontrol device 25 and by
- hose 50 to electronic device 55, which is an electronic ionizer, through
20 which the "cleaned"” gases are passed. Electronic device 55 is, in turn,
connect;ad by hose 60 to the PCV vacuum port 65 at the intake

manifold/carburetor 67 of the internal combustion engine. In the absence

of the system of the present invention, the conventional route of the



3% by vol une hydrogen peroxide solution (3% by wt.), although the 09 MAY 2002

constituencies ylogpspportions of the liquid filtering solutio :[mté .
varied as required by the particular application and/or avail aEI i 39@1 %

materials. Catalytic materials may al so bnﬁqpl aced in the solution to assi st
wi th the breakdown of crankcase organic erials. These catalytic

material s ey | BRI ATEIbE mERNALO i BRbeid o B8L BCD HBHVBN! tre!

when exposed to wa vanic ce unctlon (-corroSio generat e
~~ 0 hydroxyl free radicals._i he saol uti.on n . doi so, . dependi ng on the
types of netal se(9ieg- g‘?’r@l‘? ??/%‘frb@htmﬁétaaﬁ mggﬁe(#ngy g‘ﬁ?g%ﬂ?& 'H?ee EbF'@asnled into
the solution. In too_high a anfity, the | tivalent catiqng may interfere
W th the | om zat on BBSeR: odak qhiRSivastEe ThaaRaoas Ganurel JeVRkI 28 not al <
used for the galvanic, cell should be rel atively close _to%et.her in the 15
gal vani ¢ seri esRegervpifi 40 anblig b fopm atapk 827 heldinga iguid fitteripg medisimy | ar
metals in this solution that would be | ess desirabl e, though functional,
woul & be copper Culirdrigal inlet89 and eutletfiScaneHarmead in lid 5. toles figting Gfbise woul d
be a zinc-copper pairing. The ,,_~ preferred materials) woul d consi st of

di ssi mi | ar net apeeferahly ahreatablyt eagep@dcinoiniet 88geoviniter outlet Histingl 9&anisc
series. This would create a nmuch | ower and sl ower oxidation/reduction
potential in thpreferabhetitdadably praivetkinimitiee 85¢ Baffieoplaté 100¢ vehieh dias

Al umi num and copper are quite far apart in the galvanic series and under

certai n condi t i agraskety meetber OB affidted ®pitdiperiphefal @diyBYi2 Hertably Wad
99r Z59~2 PCT/ US98/ 02342 ' . .. 3t Metals such as tin and naval brass woul d

provide a suit affictionbiBs seceiidd/ir li@HAB A0 iLingsdrtant Hhat gaekér Minberal bBYS
avai | abl e) such as KDF 55 Process Medi um and KDF woo! that will provide the

O B B B R e e
copper in ratigyat'aboPiRVdrd6r €6 ffakiliftt the drawing of crankcase emissions
materials through the device 25 and on through the remainder of the
treatment system. In addition, the seal is needed to help prevent loss of
the filtering solution through spillage and seeping which might be
15 prompted, for example, by vibration of the engine. Preferably, gasket 105
is fabricated from a fluoropolymer with a hardness of 40 - 50 on a
durometer test. Fastener rod 110 is preferably threadably or otherwise
fixedly received at its lower end in a boss 115 in reservoir 70. The upper
end of fastener rod 110 passes through aligned holes in baffle plate 100
20 and lid 75, and is threaded, to receive a fastener, such as wing nut 120.
In order to ensure that a suitably tight seal is created, the wing nut 120
may be tightened snugly by hand.
.Pr'eferab|y, reservoir 70, lid 75, and baffle plate 100 are all

fabricated from a durable plastic material, which will be capable of



oxi dation/reduction potential when contacted with water. This mat eri%l9 ﬁéY 2002
typical-ly used iwpdken purification, and the mechani sns for brmgggmgggm
organic materials in the crankcase enm ssions materials are simlar. .
'Strontiumand bariumferrite, magnetic or pon- magnetic, wll also produce
hydroxyl radicals in solution. The pur pos% of the catalytic materials is to

produce hydroxyhyitg&endingi 7 hebPind Vibrabt dcidiid wAthl o adi CéHg‘%g e

efficient at breailng oWwn organi ¢ conpounds I n agueous sol utions.

ability of hydr t o 1 Gal fes j ?’Hm? i s
known. The ulti ?réﬁ'le" a&@rﬁ%&fggfréﬁg*eﬂqh@ aglggc ?aﬁ%ﬁ%yﬂ% or glégr%%z\’é"?

mat eri als by hydroxvl -£ree r.adic a carbon .di oxi de wat er ver,
t he heavy oils #?l’ é% ngaﬂﬁf% Ieg#%?eﬁﬁoi %ecﬁgﬁg%? e%‘ﬂﬂg?ﬁ%ﬁ?"ﬁﬂkﬂg‘gf\g S
wi || be broken down.into spall | ower_flash point nolecul ar wei.ght
conpounds duri n?ﬁ'ﬁé"gz@&@?%‘f %ﬂl?r@\é\ﬁ%ﬁ%ﬁmﬁs&?&@atﬁ'ﬁ§ [gh W'ggﬂ%e

| ower _nol ecul ar wei ght i nter.nmedi at e organi ¢ conpounds,in {he res?ryoi r,

whi chBhave | owePassesshrayeRs as-yesll 8 Hafh@veﬂ& Remicalsin the solytipnse
chem cal reactions will continue to take place in device 25.. ' 0 9 MAY 20
WO 99/ 15997 PCTWhiEiBWilh be storeghinit, as gesreibpd in furthersdetajchaiaifie t he
crankcase gas velocities are high, and the residence tine in the device 25
is short, conplete bFigakBowh/ilbusitate JeeaTveir 25hio turthenidetaibt by @ srefearred he
crankcase em ssions materials by device 25 is a practical inpossibility,
for any 5 devi cembiodirdento dfe thes alpvention,a resarveineyOv ishi fabeicataghvefoem, ausi ng
commercially justifiable materials, device 25 can and will provide marked
i mprovenent i n sthestgotdlivt gpanuetrhateciab ik wirslo ve itil sshaws imbatakerdires, iayer i al s
to be used for the solution should be chosen to provide suitable gas
t(?aa‘tmﬁnt char abé provitled o peutnitstistal ibspectian mfahkedewsl @fdiquidisolutiod #mor
exanpl e, the propyl ene glycol based antifreeze sold under the brand nane

SI ERRA coul d betHés efhisstorss ¢ohtrol devives2s. Aleetstively, Caizeevoir M ssaybebr onze
metal could be used as catalytic materials. Copper oxides formed by any

copper cont ai ni fibricated frahs aCpandparerest transiséritt materldletdl @AbblOkisea Of
oxi des of nitrogen. Gold and platinummmterials can be 15 used, if

economi cal |y | Upkpéétish ofAnediqutEs SILASK ERBE cOMafrtldARErdii VRe SATHRISE & f if3e
device 25 and solution, essentially alt the heavy hydrocarbon and

particul ate mat é@r’ifid’ﬂr“io&?tlhte[)l%ﬁg%iri shdul® bd F¥siSfant 2o chenficalddy phydigall | ght er

hydr ocar bons and gases w e able to escape device 25 to proceed to the

i nt agge mani f ol dyeterioration in its given environment.
The structure of lid 75 and baffle plate 100 is configured to force
crankcase emissions materials, received through inlet 90, through the
J liquid solution held in emissions control device 25. Reservoir 70
L) preferably will be filled with a liquid solution to a level range substantially
20 flush with the lower end of the open tubular boss 130 in baffle plate
100. The'inside surface of reservoir 70 may carry indicia corresponding

to the numerical value of the volume of liquid solution in the reservoir. If

reservoir 70 should happen to be fabricated from transparent or



20.The |igh focarbons should consist mainly of a lo i
NG hi s provi oS SRRSOl g Y

m xt ure of arbon vapor, msts and gases. This provide
crankcase emi ssions at a | evel nore suitable for combustion, thus reducing
em ssions and increasing fuel econorry.22 WO 99Mb992 PGTI US98/ 02342 33 The

baffle plate 100 in device 25 ensures prevention,of direct aspitation of
Che sol ut | ofFMARGRR e eV A AT R s e edo PR, o
tilted surfaces. In, the, event, that_the | ution i.s splashed agai nst the
under si de ofaYR'pred gndhe %ﬂf’eitﬁ"chter%”tsﬁg‘&fea@m%’e will be located in 5

i nt er medi ate boss 135, having preferably a 225 m cron nom nal pore size may
be provided. ThikEgsi 8+ 10ibystrateghedidc/ R whichingiides indetdR sad Pﬁﬁebaf fle
plate. Liquid that passes above the baffle plate will be pronpted to drain
back into tB8. Peaferably,ra palysrasfijtesmay be dhsartatily necsivedwithin butetpl at e
filter wll tend to prevent direct aspiration of solution into the outlet
1® fitting 85. Afterhatively, 2. atGatizertdi8S maly be providethyn she lovier gndoofi ded with a
filtration device having preferably a 225 m cron nom nal pore size nay be
provi ded. Aoytldti8B)itd prévertithg nidssspdssage o liquid! dolittorad wnthrewhh thieo snal |
dropl ets when subjected to the velocity of the exit gases fromdevice 25. A
preferred faltistraslavhich Mgyt behardiige Becurf ds0ardduicdf thatiustibh@raced 5 and is
fabricated from pol ypropylene. Alternatively, a netal screen having a

subst ant i al gytifd éFhls8lon8 @ENEdI dBGICE 25 BietheNAlCURR #8AtheWadGumligort. 16
Il lustrate an em ssions control device 25 according to an alternative

embodi ment  of t*ﬁgénwemém%trwt@frﬁdﬁbfﬁhglrm;gtmgbeégﬂbgp% |08 whichuct ure and

function to those of the enbodi nent of _ . , 14B are provi ded
YLD, ke, RO Gin PO 2 oIRGB S
ol ler 1 nobihAseS, LR ndefihlistd BEog 3o, A Gosk 1Y RafiabiB o7\,
%SérV\Sng,glr\%ggi%égggﬁ?gib%ié%e 1%6 mgs ?4%),6 %E‘;gh C&Q;e{rggﬁ/a}s' 2% at its
configured from a plastic or similar material. Intermediate boss 135 is
preferably configured to receive a polymer filter for precluding passage
15 of liquid solution or large droplets thereof, and to restrict passage of mist
or vapor. Alternatively, an atomizer disc may be positioned at an end of

intermediate boss 135.

in a preferred embodiment of the invention, in order to further

-
f_—

ensure that the flow of gases is properly directed and that there are no
20 leaks, in addition to the gasket 105, an elastomeric grommet 106 is
provided, in the aperture 107 in baffle plate 100. Grommet 106 is
toroidal, so that fastener rod 10 passes through grommet 106.

When the emissions control device is installed to an internal

combustion engine, it is important that the emissions control device be



extending in both axial and radial directions. As the vehicle is oper@§t@day 200,
there-will he wommsmizrition of the solution level in device géeraueyaisds e, ‘
as a result of evaporation, and/or 5 chem cal reaction. Solution may be

added as needed to naintain the | evel dejgrmned to be appropriate for the
device, as sized to the particul ar engi ne. However, a conpl ete change-out

of the sol uti opstaded BetWeANithg ¢rankbssd Bf ahbosngiHe f A shofPaevslewi ce,

will be necessary fromtinme to tine, in order to renove oily residue and

particul ate meg@btatch 6f e PAY Valve ddWnsRERHh \WTithe eMiSidH A ntroldRVidee 25
shoul d be sized, so that under normal operating conditions and assun ng

normal usage) Hégﬁﬁt‘%'r%?gﬁ} uHYOAk IS e%ﬁg%tg&ﬁrwoﬁé‘m%%ﬂﬂ%%kmaﬁ't y as

often as the crankcase Itself Is c e.g., every three nonths or

t hree t housan i r.v (P to ' ng. c i,cal

treat nent of é%nﬂg%gg "fSﬂ%mté'glf ?ﬁg ﬁ%@g?igllé’nﬁ!ﬁ@éﬁhé%g@*} g’r’r’rggmbé;l’ devi ce
25 (25'), it has been determ ned tgatt trez%tmant th hE& "cueaned"ﬂg‘%ses

leaW ng the dd0fEasey yaruumy, In. adofijon,; ipipig, e RCY) JEMRPTBYHES ci al
effects. Accordi ngl in addition to.the devige 25, the aratus for the
treat nent of dP&h Eéée‘é‘fﬁté‘m 8?1%“%’5’31’1%‘?@"&85*5? §8'Lﬁt'ﬁelﬁ‘g?gt°aabeefﬁsée forthe
el ectronic treatnent 20 of crankcase emi ssions materials. Figs. 17 - 21
i|lustrate an fetativedessgharessige (bigher yaguunticaptraiedby ithe RCY valvaat
invention. lonizer 55 conprises base 155, with maze walls 160 and 165, and
di agonal wal | QWer pBusicakchafasteristigs offthe deiutian e PEYepolkrantss stthces of
the peripheral walls of base 155 may be provided with | edges 170, upon 0
9 MAY 2( WD 9GHS29@Rr PrEeshIgas a0d xonasmsation imayitalsorbei affectediiby hithenay rest .
MQternmediate wall 175 may al so rest atop the upper ends of walls 160, 165,
11g71Q o f or m chealagiveayacbhunb By lncasing7the esemoiredpsttaamalf the PEVh arslve,
plurality of apertures 180, through which ion emtter pins 185 project,

i nt o char gi ng valeagies limited o A8 caretrolednbythe sriginal equipi@ht valvet t er pi ns
185 project fromcircuit board 190, which is covered by cover 195. Base 155

includes inlet fiti ogivérsal aype plistietcdnnettoronilidie uséd £dr instalisfidn of t h
correspondi ng apertures in the walls of base 155. Maze walls 160 and 165

have apert ur eshe léhmidsidbnéleontrok iside/ Aoy in fthe pAgiRal POW IPaRRAYETIE gases
10 through maze 178. \Wen the conponents of ionizer 55 are assenbl ed,
preferably w tdpnpbctorttdy PS¢ alitsedibibapye [similaP® theidbhnkatisn eagsds f rom a
15 the inlet and outlet fittings shown in Fig. 3) to allow automotive tubing
or hose to be attached to provide the gaseous connection required
between the original PCV location and the emissions control device. The
inlet fitting 90 to the emissions control device 25 is also a hose barb type
connection, preferably a right angle, that allows automotive hose to be
20 used for gaseous communication of crankcase emissions with the device
25. This hose barb connection is screwed into the lid 75. The inlet fitting
90 and lid 75 are in communication with interior inlet tube 140, which

providés'a number of functions for the device 25.

The functions of interior inlet tube 140 include:



durable plastic material and which can be seating affixed to one anBtgwé'}A,Y 2002
an air-tight passaseni s forned. It is believed that the consetyaise®92025
maze wal ls 16D, 165, and diagonal wall 167, induce a swirling action to the
15 fl ow of "cl eaned” crankcase gases th%&)ugh the ionizer, optimzing the
chargi ng of the gases, vapors, etc. passing through the ionizer. A though a

particul ar maze confi guspgiotHkidrsoPEsLRUE BbRInunibEGorfOrtrhAkEadel On may be
nodi fied, in accordance wth the requirenents of a particul ar application,

and not depart frogtdigody g}Pﬁm'T e°Solfiod 16 H%réﬁﬁ'%fneidﬁ}é 'ié’é‘gszo it a

swirling notion is produced. e.conponents of circult board 190 preferably

Functi on of i cn 318 pvarrieRelsShiRhrifl B Rt RAM S Bevith, o e

application, to A%g;ol tage) to be anplified through transformer 225, with a
sui tabl e vol t age ~ MAY 20" WD 99| 25972 PGI/ US98/ 02342 36 anplification
factor to provide voltage and .current to nultj-stage,, capacitive coupl ed,
sed es connected di ode 4k PERYVigioN (ofpressire; reliet and ges by-Pas$da to provi de an
optimum particle charge to emtter pins 185. Emtter_ pins 185) as stated
earlier, project igamiTelpargion abtscsolutigniinsthe device 25 daaeoleni ssi ons
materials flowi ng through maze 178 are forced, by the contoured surfaces,
to swirl and countssiution foss andeliminate aax hidraulishagktpresause the enitter pins
185. Maxi mum contact pronpts maxi num chargi ng of the gas and gaseous
particles. Thus arthemrankcaspuduririg gngihe start-ypdendaepdrations wi |t be gener at ed
for transport to the intake ~~0 air stream Careful consideration of
conponent parts nust be3)mdeisiom afrfditsafe forwaed miotiod & ceatddciasen of and/ or
interference with engine control onboard conputer or other electronic

~tgoi ce used in or exhigsionstiecasdoicrerziry srthestilockatjeria thd @edback protection
~dnd isolation are inportant. It is believed 15 that frequencies of 15 - 20

kHz are appropri atzs gae 1o/ pudrméiheesnante, Rediednor damade;di fficulties with
respect to interference issues, although other frequencies may be used, as

desired and/or other chyragligionSdfitazkIlow Prevenilion te efiirditBehe appar at us,
into which the inventionis to be |nstglled,

possibility of the solution, etc. to be drawn back into the

crankcase due to dieseling, back-fire or other condition that

15 could cause a reversal of gas flow.

The interior inlet tube 140 is located toward one end of the interior
of device 25. This allows the solution to mix in a circular motion during
the aeration process. This also allows fluid movement over catalytic

- ) materials which may be located in the device 25, and also provides
20 continuous mixing of the solution with crankcase emissions.

Crankcase emissions materials are diverted 90° from the direction

of travel at the elbow of the inlet fitting 90. This provides the first inertial

break fo-r particulate matter and/or oil/fuel droplets traveling in the gas

hose. These materials will hit the elbow wall causing rapid deceleration



dictate. 20 It is believed that voltages for generating a significan) 9 MAY 2007
sui tably char g&shohsggbd can be as | ow as 600v. Voltages in thecranmggoeskz 1200
8000y are believed to be optimal for achieving the desired perfornmance,

al t hough any ionizing voltage will hav one effect. WO 99R5972

PCTNS98/ 02342 ~, 9 MAY 37 Figs. 21 ill rates a possible circuit schematic
for the oscil bahfysohidfichid msrdedl. Erfibass éfesidheuABISAGRitheA LUuvEpr | cal
val ues for various conponents have been provided, one of ordinary skill in
the art, havi k ol f e ] nmodi fy
these circui tgggh%a{ﬁﬁgﬁ% '%Z'Bhﬁﬁn%gtﬁggﬁ% Bges é%tgx\%ér éﬁ@g‘éﬁg%ﬁ"%& e

I oni zer apparajys,,, Wt haut. departing fromijhe scope t,he. i lon. In
addi tion) t he°f3§}et'1q&'fff S tiafis ﬁ%g{;Péf'ﬁSH "8%8*%6%%‘3%&&*?{3? ?Pﬁﬁegigfﬂﬁ cal
connecti ons may, pe dified wthout,.departing fromthe scope of fhe
oventt on TneSti e Bayie el 8Saeinad i be i aukibelseNonB mAEy AR used i n
~10_conjunction with the liquid tfeatnent device 25, in_a position ~~
doviist r eam f r Bandiit thediquid and the hattoprp{the-device dhe dirgetion 4893 HaM e used
by itself in the flow path fromthe PCV valve to the intake vacuum port,

al t hough cl eathiengutist afithedavice dRianddesgaree Yapped e e devicey@®ar ti cul at e
deposits will be required nore often than if device 55 15 were used in
associ ati on wit h |Thpinterigrdalentyhe HéQisvern®d (UAN) into the deviget25dredrces,

whi ch may have incorporated both liquid filtering and el ectronic ionization
appar at us) wi theitopaasgentite thalvieyti¢cad dlomndirection.pfhis went isloeated@bosepar at es
these two functions) into two separate units. This enables the ionizer to
be positi onedthgoseistioredevedfanziObatile platpli 1O td peovidg thaipgressurd mddiefist r eam of
(t e PCV valve itself, as well. In addition) the construction of the present
| ntion per#ération BentrorintdiackAfidw ippevamtivhd dsceibedialbove. Tht iy, if thet he

i ntake manifoldlthrottle body, as physical space limtations and the heat

of the engi nesd)gtidA (veré fo trekese WA sulckien YRdrH iRe #itdké bf BH0éALiRE Wh@df i el d of
charged particles is increased. 09 MAY; WD 99/ 15972 PCTNS98/ 02342 38

still be able to pull some of the crankcase gases through the apparatus,
bypassing the frozen solution. In addition, since it is known that the
direction of the vacuum can, during the engine cycle, reverse (although

15 the magnitude of the reversed suction is not as great as the magnitude
of the normal suction flow) the vent 141 prevents the crankcase from
exerting sufficient suction to draw gases and/or filtering solution into the
crankcase.

O

20 the flow direction in the PCV hose or 180° from the elbow particle

The preferred horizontal gas flow through the vent is 360° from

impact area. This vent is sized to maximize gaseous communication of
the reservoir solution without physical loss of the solution downstream.
The interior inlet tube 140 further contains openings 142 at the bottom

of the tube to provide direct crankcase gas, vapor, particle, etc., contact



The farther the ionizer is positioned fromthe intake manifold, etc. QMIPFAY 200
nore Li kel i howdetdssre is that the charged gases and gaseous p@¥iissslog$i M 2
| ose their charge. Ideally, a linear distance of approximately 1 foot :
upstreamfromthe intake manifold) if f,@gasible, is desired. 5 Sone of the
advant ages believed to result fromthe 1onization of the gases is that the

combusti bl e ayRARRG SoRitiohh Thé harberaRd 8i¥eDt tROEpEMA§S hityvaty @ndrpapt ed to
be nore easily conbusted, and that a "cleaning" action is induced in the

conmbustion s ' ey ' renoval
of hydrocar bﬁg’gg%ﬁ‘ﬁgg?rﬂ&?@h?gnﬁh 'iﬁdﬁly%ggﬁ%gﬁﬁgém %rg%sent
i nvention al §0 i i igur f ting of
the. e sei onde BV e BERONIUBH 1 Ak ey Bo ¥ gloGylB g "9, 2
nounting systemc ri,ses a first flat hracket -240 t hat nts to,lid 70
i | s St o (VB TS 8Padl e BpHom b kg file. Zheiinket iy R End BF .y & { oy
of _nounting holes 245 and is al so abl e to adjust angul arly about the
hoPi zont al " Xubg k40 Fpay a?qm%aslt(ﬁﬁdbraécwéy g?ff“q‘ﬁgys@%@f‘éw fB%inti ng
hol e. A second angl ed bracket 250 is attached to the flat bracket 240 with,
a screw 257 tngriopareaing:aftubgi4Q eam @ solid plecegimatesial. Altepatively, 244 of
bracket 240, and through one of apertures 20 251, 252 on tabs 253, 254,
respecti vel y,thaintgriacngthggm oftheciubed e otubpsAGrhnaycbe substentially f r om any
suitable material) such as netal or durable plastic. The connection acts as
a hinge and ifetads eeenimbijguddBangul arly about the vertical "y" axis. A
toot hed | ock washer 256, such . as are known in the fastener art, is placed
at one end of scr@&heréferrad solitidnNMaYbe ABpd \ID d29icB529 WHCIOIBPEse 2342 39 be
i n conpression between one of tabs 253, 254, and one of tabs 242, 243 to
())now de a gr infipturg dfaurtiahibitad foed rgrade oy USFsgiaden ,2idihydroaypriopane t 0 hel p
hol d bracket 240 in the selected angular position relative to bracket 250.
I n the enbodiaf@nivates. Theldihydrokypiapahedprofiyleriehglyeot)l ioh ypecoranldS7 is
threaded, and the interior of aperture 241 is |likew se matingly threaded,

to engage W ffeekée THadfrebzé ot 3P thisOnmatérialtiaben 2he, ordfef eRL7EeFs€El ect ed
that will allow for nounting either in a horizontal or vertical position

relative to QEB@H@EEWnth@nﬁi‘lﬁré?dlbn%rv)deeﬁ%}e‘i;rotfeéﬁﬁn%&ld%’ﬁﬂnaﬁ‘@ém ts

positioning of bracket 240, in 10 a range of angular positions, relative to

bracket 250 aliod AABnebT RRMYIL ARG, oAl Bu @&mbal%éﬁo'@ag%%d) _centers

around a position which 1s substantirally perpendicular to t osition

aggund whi Cha&{i@d IS0 QLB TS IrhBrove RRE LGBty BAthe BRI, DRslutigishid The

design all ows for

vapors with the solution. Ethyl and isopropyl are preferred due to the

solubility of these alcohols with gasoline and water. Ethy! alcohol is used

to make gasohol blended gasoline fuel. Isopropyl alcohol is used in gas

line antifreeze and will not cloud, like methanol.

20 Uninhibited food or USP grade propylene glycol is used due to low
toxicity, environmental compatibility {before mixing with oil, sludge and

other contaminants) and lack of dye, color and antioxidants. The USP

grade is ;;referred due to reagent purity.



adjustnments in the "x", "y" and "z" axes and gives maxi numversatility 15

t hereby all oNTg*PB? the device 25 to be nounted in many di?WP%??fozéﬁgUng MAY 20
conpartnent configurations in many different vehicles. Bracket 250 is also !
provided with two aperfures 258, whiclR7are configured to enabl e attachnent

of bracket 250 to_a structure within the engine conpartment, by bolts or

netal screws) forThs&vates mixed wiglhrtbe alocal Wil be pysfiedtwater withoat ent i al
orientations of brackets 240 and 250, which can be obtai ned. A typical

i nst al | at i onminiokmnlgpecificresibtangp 9419080 ohme-¢antipyeteeat 26 Celaritba i s as
follows. . 0 9 MAY 200WO 99n5972 PCTNS98/023. ~2 hose. 40 1. Locate and

renove ori gisystemCaf vidiev present Znvaitiont. Pusfieth water 28 110020601 dbhin- e

| ocation, allow ng access to the inlet and outlet fittings. 5 ~ 3. Install

the hose adaggraiméter tisecansiggemawitiCWaeo awhgdesfRabae BIOSppid estadf new PCV
hose from thepreviously installed hose adapter to the device inlet

figt ti ngusi ngofizetiaBbRdd.! trhishagatendmay aB® SprepBRdIBY Févetse SHOMbSIs,

be~~' 10nounted so that the ' inlet and outlet fittings aresubstantially

upri ght and goitdn, delohatioh of BRoRbMIonDt 2f 17Eé htihbdd, dndkHduig t hedevi ce
25 outlet port) connect a short length of either 112"or 314" 1D hose, to

Val ve ?EE o @‘?S?E?%?fqu‘é‘nE&”E%%%??‘?%E{*ﬁ3“‘%2%“32{“&?%‘%2i pov
Becenbl y. and PRET ARS8 SpfeEadeRel Wil 8 @B leale T . ©

ine. Us | ' 20 i f
Cnatali at i ofor e ot thEEhabReLrT h el Mt SRR BeREh of (ne
qwce 25 byr ving the wing nut and fill to the operating | evel wththe
- §| ution as "ég\qgé’i’%‘g.’- WO 99125972 0 9 MAY 200 PC T/ U598/ 02342 41 7.

Connect the negative/ bl ack | ead fromthe ionizer uni 5 to a good vehicle
ground, connect (e pELRY P%’é‘?'}%ﬁtheeﬂﬁ" Pﬁ' sludge, gtf-y apqtilgfyqﬁ)igs asesl, pc wi t h
the ignition key in the ryn positi ?,n. 5 8. .Check hose routing for
i nt er f er enc®@n Hiegherpicgl penciple that like materials dissalve likegmaterialent®me and
check for |eaks. The apparatus of the present invention is believed to
i mprove eni #XpowRleHpoterioltisgoluhle iprgrsoling geselineisoselnble oy alcabeihpl etel y
burned 0 hydrocarbons, carbon nonoxi de and oxi des of nitrogen. |nprovenent
in fuel effiaddeglygol sng| agohad and, glyceloaresolyble inwaten hroresyitgesfcri pti on
and drawi ngs nerely explain and illustrate the invention) and the invention
18 not |i m majdinghahet ebexeliptedi cooipenents ishanagpuisied of apily twed so
limted, as those skilled in the art 15 who have the disclosure before them
will be abl glyaslisidaholmatid waded. ofisis cataulsiani caritains a Nangei amwiuntaft departi ng
fromthe scope of the invention.

minute oily droplets of oily fuel that remain separated into small droplets

) even after aeration or agitation has stopped. This effect is similar to that
caused by the use of soap or detergent on such materials, but does not
20 produce foam or lather in the process. The creation of the emulsion
results in an exponential increase in the surface area contact between the
oily fuel and glycol that greatly increases the oxidation potential
(break;io;ivn) of the oil. The fractions that completely mix will have a

reduced flash point. Any fraction that does not completely dissolve will



REPLACEMELVT SHEETS 0 9 MAY 2002 42 W claim 1. A systemfor the t "e®Ement

of crankcaseW@®R®Hbns materials, in a positive crankcase vammssmzuj]-

system of an internal combustion engine, in which the crankcase emnis BnBAY 2002
materials, containing at |east one of ggartially and conpl etely unburned
hydrocarbon materials, oil, particulate materials and gaseous conbustion
byproducts, alse bidrmessiénrdue tothesizndicthesuspernded particles (drapldts) aated to an

air intake portion of the engine for recirculation through and further

conbust i on i thelfaet thaptHeundis vt ectidrarart EGRbiRddd BY nidra AleaARgbleM Ssi ons
materials in a positive crankcase ventilation systemincluding a filtering .

appar at us, Ot YGRRBI VapE8thrd mi@CAeVSorhbestiisr OHgusl 8k Ggéolem Ssi ons

mat eri al s conducted substantially directly fromthe crankcase of an
i nt er nal cor@ﬁ' ] 5 Whs LAY balnbY are ' | east one
of partially an k@gﬁgﬁg{‘égf?%n Sr lr?lgd hydrg{:nlgr Bﬁﬁgmﬁgr %téﬁbg?fb?wt

bar i cul ate (ot e {Alcde Alle 49SRM Snd AR OSAWRAAINS By ddi HUIBE Rk Case

em ssions na poSitlIve Crankcase ven ion per abl y
posi ti onabl e. downstregm fr the fi ring- tus,. faor ul_ating the
pressure of qﬂ?ﬁn’f("c?ggégéc’rﬁ' S&f]oonfsﬁ?%tfé}reﬁg’r&gggaggﬁﬂg '?‘h?'&%g*ﬁ’ l"[‘fe‘jfg" Afteri ng
apparatus; electronic at us, operably,. positionabl e downstream fromthe
filtering a;ﬁfﬁ’r”é‘f‘ﬂ?,“t?@r[)gg{@gwcgﬂ°ﬂgt°f‘ffe %}"Es@uF%"t&Ft (W'é'hﬁggs@%’r\? ssi ons
materials passing through the filtering apparatus; an el ectronic apparatus,
operably pofTS8RE8I e downstream fromthe positive crankcase ventilation
valve, for inmparting an electrostatic charge to the filtered crankcase
eni ssi ons nat er i Buingpppefiatien ek thesfeyics 2bnahei pibe fogl dreplrtsagee eni ssi ons
materials to the air intake portion of an internal combustion engine, said
(TB8sitive cratrovzsd awAnidesesAvithlthe Peralivaies vaparsdThia Rraides Ay of
crankcase em ssions naterials, between said filtering apparatus and said
el ectroni c aapar ar mist fomTine davicee@bababhas agubstantiallyreducasefiash t he
filtering apparatus includes: a housing, having an inlet and an outl et,
portions of pdint émosmpgredeta direct oil/gasalinetmiduresnpadticledend sjumge nl et of
t he housi ng bei ng operably connectable, at least indirectly, to a positive
crankcase vdrdmlastandaUPCVisysteranin othernabdrdsp by udispersingnthieneavyhe out | et
of the housing being operably connectable, at least indirectly, to a
positive cramscang gesdslinealinton tkhacsoltipnr tndf dissolvinger surhe cofrbtias i on
engi ne; REPLACEMENT SHEETS 0 9 MAY 2002 43 liquid filtering nmedi um
dbsposed i n Hydeoddrbén ahd gaseEinto tHeasthetion, combuigtioh deasiéd to stipsveat i Ng Oi |
and particulate material fromthe crankcase em ssions materials; at |east

one flow di LgChadttyeBoMPEs!, TABEM MY VapBfd and eals exitingNthe! ddViLO 25
introduction for the crankcase en ssions naterials, fromthe crankcase,

into the |i gave o lbWefahBnoreUonEistandilash pRrbiandBS WASKSUtShe IdeVideest ri cti on
menber, operably disposed within the housing, for substantially precluding

passage of men-@as nifatishs adf bl R B8sdIMeS MZhirf tRe demsidipcase
{ §m 'Sl'ﬁleogfls{mt erl al S'qzi ave{ bee;\ ! ntéoduced : ntatczht rTe [ qui d_ i lterl ng FFSI u?nd
( a: subst ant i gﬁ?@‘%ﬁ’gfﬂ ogv%/ﬂ)rsea‘s?‘etr&vlg:uﬁb ggerl ag 'y%corﬁr@ﬁ?é%iﬂggirn@?e%gﬁi ng t he
phaul d {11t ol Boy et iierfby MUY ShEM Enth \RithISAEPRBLN BbintraRk case
S, ing airm 3, erein the itnfe

em ssions nmateri a accor to c i's"di sposed in

the lid, and the flow, directi. r inclu . a tubul ar nenber,

subst anti al P{)dagqsgﬁe\e{hmwayﬁﬂ%ﬁ%ﬁ%ﬂ&%ﬁfﬁ%ﬁﬁphg into the substantially
hol | ow reservoir,. 5. The syste r the treatnent, of crankcase. em ssions
materials, accor ahﬁQIYFBF%?éF%s?,J%é‘P’ EP'PIE’Y H‘ée'&%‘ FMFFC(?E‘QF%'?%G? f1 ow
restriction_nenber includes at | east one f|low restrictjon nmenber, operably
associ at ed Wor/h axygen by weiohty Gerhen F'éﬂ"!"ﬁ‘"*fr 84 Garbr giexidgywihbenon- gaseous
material, downstream fromthe housing, toward the vacuum port of the

i nternal coRbsetbednintnghe solutinsh ada Fateothabfis payivaleinto ghe partisount in
excess of a predeterm ned anount, upon the housing fromthe vacuum port. 6.
The system for the treatnent of crankcase em ssions materials, according to
any one of claim1 to 5, further including neans, operably disposed in the
first treatnent chanber for facilitating the chemcal alteration for at

‘l east a portion of the crankcase em ssions materials. 7. The systemfor the
treat ment - of crankcase em ssions materials according to claim®6, wherein
the neans for facilitating chemcal alteration of at |least a portion of a
crankcase em ssions materials includes neans for establishing a gal vanic
cell in the reservoir. 8. The systemfor the treatnent of crankcase

em ssions materials, according to claim1, wherein the el ectronic apparatus
i ncl udes an el ectronic ionizer apparatus for



o~

FEPLACEMENT SHEE' ~ O 9 MAY 2002 44 inparting a charged particle field to
treated cranWOP@598%i ssions materials exiting fromthe houskGRUSPEPPHE tﬁeg MAY 2
liquid filtering mediumtherein, the electronic ionizer apparatus being ‘
operably positioned downstream from thgghousing having liquid filtering

medi um therein. 9. The systemfor the treatnment of crankcase em ssions

material s , @ressute nfygrteachl compeyundh&hisi absanptien oxillr bailiniteshibyetheappar at us
further includes a housing, having an inlet and an outlet, portions of the
housi ng def i pressure oellsck ofopriessirecavatieble withinldevicea?5) Caedorofiiotdide housi ng

bei ng operably connectable, at least indirectly, to a positive crankcase

ventilation eigdsebciatesrin iwkter Balutiomabiis foram RASIHIE . aditle TRIY feithed t he
housi ng being operably connectable, at least indirectly, to a positive

crankcase veidrbaddsOthe/ %ﬁﬁ&ﬁﬁtpé’lf bxP§ertin 1tAb Csdhdtiort ONItEGIS BRId@3TArE;
el ectronic circuitry, operably associated with the housing and 1 ncludi ng at

| egst one e%%&ﬁg%ng'smmsrn%%r%ﬁa%d . H¥WevelCo ﬁh@%fﬂﬁio@g dﬁﬂit ment

chanber, for ing tonic emanations for producing a c particle

fiield it 0l Bof OKGASE T Uia DS LRt S A RBRLA BT e

housi ng defi ni the e ronic rea I'nc ng one Yor nore
wal | nmenbers. confi. d_for rl| tlon e crankcase
em ssi ons mafrécrrfﬁ' géﬁ? 5”°H899ﬁ§9§ Jebg?g Q%t%g tl.'o'khtbﬁﬂ’eor W%’m t he
inlet of the_hougin ar o t he at | eas mtte 10. The system
for the tr eafSioRaut PaRRUSAN &5 Marpafie rﬁt'&arme' by oPimagneD 801 a1 m 5.
wherein the || qui f|| erin dlun1con5|sts of a_m xture of water and at
| east ;,~ onbﬁ%‘le ? PP‘)SQ\ﬁg'hg’E' calnbustians te @ ARt aﬂ@ﬁ?' ProdugtieBdl  and
drogen peroxi de. 11 ystem for _the treatnment of crankcase em ssions
erials, i ﬁx@escpsﬁmvveert Panh(eag@- Qxisatipa of dhe bydiasarkansa(eily fuek nal
conbustlon engi ne, in which the crankcase em ssions nmaterials containing
partial |y anth Hengasasenjl alsm beaisdnithaseleiosopriorasocearabustian.| . parti cul at e
mat eri al s and/ or gaseous conbustion byproducts, are drawn fron1the
crankcase of the gmm gratle hyidregerepenoxiden AGIS orede akwariahle ssength, t he engi ne
and directed to an air intake portion of the engine for recirculation
t hrough -and but nhegresteriaistréngthi or concentratignrtban tabout \BY% dry Wwmighty eat nent  of
crankcase emissions materials in a positive crankcase ventilation system
i ncl udi ng a Mmalytatso beg adgedtethessolutingy abpart corll pithecwateyrfrantionaBis ng a
liquid filtering nmedium and to receive therethrough crankcase em ssi ons
Ml eri al s frbyvwéight é prefatred. PefdXide i édNto IHEESBIUutlord Wilhpralidedd
conbustion engine, for substantially separating oily materials, andlor
particul at e swmémwy i eidizingoapdritetitawiic assisein e Brsakdowhicl argdrie filtering
appar atus including a housing operably configured for containing the liquid
filtering negorpbuids irnthetsolution. Peeoxite th Gleatdraaengtinwil dessmpaser i al s;
means for directing crankcase em ssions materials fromthe inlet into the

liquid filtefhengly mﬂmmnb@mn\m&mﬁoé RDidkRL THOpErakideanmialéd Ng oi |y
nd/ or particulate materials fromgaseous nmaterials in the crankcase

~em ssi ons naihgféa%gstheegkyggﬁIcghtérqr,nQﬁé FolutioRy escape of filtered crankcase
em ssions materials fromthe housing; a positive crankcase ventilation

29 ve, operably pRprbierraibfmdRIBR draARIGLRA Tl el ddiiaid BouRRRAAL S, for
regul ating the pressure of crankcase em sSions terrals - passlng through
the filteringuygRparatus; neans for substantially precluding the escape of
l'iquid fllterlng iredi um from t he housi ng; and an el ectroni c appar at us,
operably positio t n r.at LOr
electronically t Figo i gn%h{”ﬁfén‘%’ée‘%gd‘t‘@f"é‘ﬁ% agéheﬁ%"a@%gn% %%F%'I"?
positive crankcase-ventilation val ve being positioned in the f|OM/Of
crankcase e %@’Eﬁg terials, between said filtering apparatus and said

el ectroni c appar 12. The system according to claim11l, wherein the
means for subst a?éé%l ‘PX/"B*”E& B'EﬂyerEf'\eI@ Yedcape of liquid filtering medi um
fromthe housing includes at | east one porous barner nenber, operably
associated with at |east one of the inlet and outlet. 13. A system for the
treatnment of crankcase em ssions materials in a positive crankcase

. ventilation systemof an internal conbustion engine, in which the crankcase
em ssions materials, containing partially and conpl etely unburned

hydr ocarbon naterlals oil, particulate material and/.or gaseous conbustion
byproducts, are drawn fron1the crankcase of the engine and directed to an
air intake portion of the engine for recircul ation through and further
conbustion in-the engine, the systemfor treatnment of crankcase em ssions
materials in a positive crankcase ventilation systemincluding: a filtering
apparatus operably conflgured to recelve therethrough crankcase em ssi ons

e g, . . 2 a0

sai d



46 separating oily materials and/or particulate materials fromthe (g MAY 2002
crankcase em Ssh9dssost erials; a positive crankcase ventilati |

oper ably posi 'ﬁ?ong%ﬁe downstream fromthe filtering apparat ug,%qflgs?k/X&z
‘regulating the pressure of crankcase em ssions materials passing through

the filtering apparatus; an electronic i36hi zer apparatus, operably -

posi ti onabl e downst mfrpmith i_lteri.ng appanat.us, _for inparting an

el ectrostatic char gbre(ﬁ’?qy Yﬂ@'"ﬁ F&J‘ 88"@9’&%&6&5 %%@31 5'?@ materials prior to
delivery of the filjered crankcase em ssions nateri to . the air intake
portion of the int é‘ﬁaﬁy EB'HBT?S?Y%HQ%QPFFB‘,'“S%‘HG“%@ fsist?yewébaﬂll?@%g%'!'
ventilation valve being positioned in the flow of crankcase em ssions
material s bet iBEEOBSTEHaNCIqSANhBropgRtions ofsths figuigfiteringsalytinn maypbeyr at us,
said el ectronic ionizer apparatus including a housing, having an inlet and
an outl et, pomarigAsasrequisech ysthey Paetiquiarngpplicatior | andyern availabilityt aént
chanber, an inlet of the housing being operably connectable, at |east
indbrectly, tonatepelsi.ti ve crankcase ventilation outlet of an internal
conbustion engine, the outlet of the housing being operably connectabl e, at
| east indirectly, tCatalytiosnaterialsenaynélsabe placed irl theisolutiondoassisomtitrof an

i nternal conbustion engine; electronic circuitry, operably associated with
t he housi ng anrHe ibredkddivig ofitrankasse ormanizthatedialspThesypestalyitic rawnals ng i nto
~the electronic treatnent chanber, for producing ionic enmanation for

produci ng a chisgeRcindst digbitnifar ahotdld that) wilh @rédte Nk Giahvarfiel ceil Wien
materials, the portions of the housing defining the electronic treatnent

chanmber, incl ygpBSedRE WateRDTRe \WHlVanic BRI fisnctionl (R8rioSidh) Qiill efbriepater oduci ng
a swirling notion to the crankcase em ssions nmaterials entering the

€Ngst roni c LT SRS tea3EBRRIS/iA €98 LEIBbALIA oMl SohBepihithden thE By L he at

| éast one emtter pin. An apparatus for the treatnent of crankcase

em ssi ons mat gfigdaid Gsdd, RRALVEHE gﬁ&amﬁsmakafd&eméa iHo0fhedn

i nternal conbustion engine, in [ t he crankcase em ssions materi al s,

cont ai ni ng pa%{:iuﬁiolnylmgdﬁgﬂlqgaﬁlci{}' %@%R%leﬂgéﬁ’&% @Qg{d@ﬁ@n‘é\ﬁi , oil
pﬁretlc(r:glnﬁzzgsga er![ars and/'0r "gaseous "compust i on _yprotu s, are r?\(/)vp ”}gm
t o A e SN ARl o PSR,

engi ne for reci roug er co e engi ne, the

apparatus for tr t of n 1 SSi_an terials i .pDosi tive
crankcase venPFFgﬁogﬁtﬂgyg?lg%i?n%%ﬁ%ﬁﬂlgw E%E%Ei%ﬁs%ﬁé%efgeg "8 Y 2002 47
a filter housin havi n n.inlet and an outlet, portions of the housing
deﬁ ni ng at Igagfta"!f f?"f%ﬁ?"t V@&ttﬁﬁﬁfpecﬂgﬁ%'é?sf”hn inlet of the housing being
operably connectable, at least.indirectly,. ta a positive crankcase
ventilation outl et A&fe’%ﬁﬁ"?'ﬂledrférmﬁ%mﬁféfﬁ 'B%h'éﬁar jgn ‘bﬂ%WBHm? & t he
housi ng bei ng ,operably copnectable, at |least indirectly, to a positive
crankcase venPF’g'éiﬁ%#\?H@BEHﬁ‘?}maid?’mﬂﬂ Fﬁ?%'?erfépd@ﬁ’rm'ﬂém'&\" XAMPIE; i quid
filtering medium substantially continuously stored in said filter housing,
for substanti thatywasid ba imereofesitaiie yeuld Be & &ingrrappen pPaifingn The
(':(r))nkcase em ssions materjals; at |east one flow directing nenber, operably
confi gured fopreferredmasterialis) woulsdigensistrpfstissimbaromatate that asailecateds
materials, fromthe crankcase, into the liquid filtering nmedium 15. The
a@¥ar at us f or closer togetheein ther gelvaniksgsies.chhis syaiid createrd miush lawesr di ng to
claim 14, wherein the_housing includes a lid; and a substantially holl ow
reservoir, opendisigwennkidationfretluctiore petentiabjint the dévice @5f and erovigemedi um
16. The apparatus for the treatnment of crankcase em ssions materials,
accordi ng to bbettencdntrohdictheisystém. Alumibhumsandicopperarei quitenfar apdrt iand t he
flow directing menber includes a tubular nenber, substantially aligned with
the inlet andtfxgslvahiegerios and edendestaiiddnditionsedy suN-destActeapidiyl 7. The
apparatus for the treatnent of crankcase em ssions materials, according to
claim 16, wherein the at | east one porous flow restriction nenber includes
a flow restriction nmenber, operably associated with the Iid, for

substantial I'y precludi ng passage of non-gaseous material, downstreamfrom

t he housing, toward the vacuum port of the internal conbustion engine, upon
exertion of a suction, of an anount in excess of a predeterm ned anount,
upon the housing fromthe vacuum port. 18. The apparatus for the treatnent
of crankcase enmi ssions materials, according to claim 16, wherein the at

| east one porous flow restriction nenber includes a flow restriction
menber, operably associated with the lid, for substantially precluding
passage of non-gaseous material , upstreamfromthe housing , toward the

crankcase upon exertion of a suction fromthe crankcase upon the housing.
REPLACEMEN p 9 MAY 2002 48 19. The apparatus for the treatment of crankcase
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a filtering apparatus operably configured to receive therethrough cr argkgqﬁgy 200;

em ssions natey) nduct ed substantially directly fromthe_crankcase o
t he internal cg{g@@?ﬁ;’gn engi ne, for substantially separating BGTYST0PE, 5t
one of partially and conpl etely unburned hydrocarbon nmaterials oil,
particul ate materials and gaseous conbus8ion byproducts from crankcase

em ssions materials; a_ positive crankcase ventil ation valve, operably

posi ti onabl e dMgialsrssich as WneDd &avpl brass mpulhpravide asuitahle, legs Pativeg t he
pressure of crankcase em ssions materials passing through the filtering
apparatus; an @galwenicoeelb apparatus, operably positionabl e downstream from
the positive crankcase ventilation valve, for inparting an electrostatic
charge to the filteTberecararketat allays avsiloble, swaheas KDE 55dtrooess Meghiinver y of
the filtered crankcase em ssions materials to the air intake portion of an
i nternal conbushd KDFewgbhihat wilkpfavidetheraxidatiparretustiompd teditiabrequitedusi ng,
having an inlet and an outlet, portions of the housing defining a first
tred ment chanfedssistin thablakddbwinltf ohgaric oankeaseenipsiondmatenalscThigbl e, at
| east indirectly, to a positive crankcase ventilation outlet of an internal

conbusti on enginaesrial IBEMaNCEMENhcSERE Tcdpplr M\ ¥atod thr pheviaut éficidit t he

housi ng bei ng operably connectable, at least indirectly, to a positive

crankcase ventgiahtion/rédGekidA petential wieniddhticied with REsdr FRiCARFal | 1 quid
filtering nmedium disposed in the first treatnent chanber, for

substantial l'y i§ﬁgpfc_%ilgrl&e8iih vidter B?ﬁfié& IrftaRd HRd ﬁ{écﬂ%niéﬁf%”?ofr*&?%@{iﬁakcase
em S.SIOI']S mat er | S, t !easjt one |OW |rect|ng nme er, opera y
configured fOrdcﬁﬁﬁg}régﬁﬂ'rﬂgte'rigisriRQHgE:h%c?ée&@ﬁ;fb{n?%@ﬁgls ﬁmhﬁ e

erials, fromt rankcase, 1nto ering nedi

@?’! gor eq 1 or>y Sy el gt HARRBLE ot dorkBlaofihe SRE RPrpBRELT )

cover nenber; .an,inlet ning and an outl et opening di sposed in the cover
member; an out'Tyé:’["’ﬁ)S@sa,d?%g%Fbg?'yggﬁ gned with the outlet opening, the

outl et boss being erably confjigured for recei.opt therein at |east one
porous flow restric eoﬂ”’rFé’ﬁB ;thgcaﬁwcenﬁfe&ags 'Eé?wﬁé?c{”?[}b‘éckrgﬁﬂaféﬁy
sealingly affixapl ithin the cqye nber, for erably definjn

t her ebet ween dag@@g’n@é? &f%ﬂ?"'ﬁ%ﬁ{fﬂg\%,’a&ﬁﬂ& Arq esf?'g'ﬁﬁg? FF'é'Ppny%'g'br egat ed
fromthe first treatnment chanher when the lid is positiogned on the
reservoi r; an QFEPBIC FATPRYEIS IR FILEAUS ﬁ°’ﬂ-’ﬂ8"bah‘f éb'g%lf’g hydrpad free,

enabl i ng passage of crankcase emi ssjions materials fromthe inlet opening

i nf8 the firstradicali rontdesteaybQroabise coATMOMBAD)| it &npwret Thas dddg@atei ng
substantially aligned with the inlet opening in the cover nenber; and an

i nt er nedi at e’ RyPsadactsiafbesiestryctinn ohight asgpnia matarals by hydsexyfses i ng
passage of treated crankcase emi ssions materials fromthe first treatnent
charmber and ouadigkls ace aerbonrdjoxideanshweatss. bigweyer.dberhenyyi oils whictover
menber, the internmedi ate passage being disposed in a substantially

noyal i gned r elraay bespriesent irhcrankcasa peissignsnnateriels wilkbe brekemdoier . 23. A
system for the treatnment of crankcase em ssions materials, in a positive
crankcase ventimloasmaliers Jewemflash poiritmelenalsr weight compoundsyi dging thevhi ch t he
crankcase emi ssions materials, containing at |east one of partially and
co2pl et el y unlxidetibriyetiuationbsrocess. cThisvell ppoducedaner cudlatalansvelghal s and
gaseous conbustion byproducts, are drawn fromthe crankcase of the engine
and directed fmenmedidte ohg@\ie chRpounds ¥ the heseeviglt, Whith hate idwerflagH on

t hrough and further REPL_ ACEMJENT SHf ~; , 0 9 MAY 2002 so conbustion in
the engine, tRikss ECBhIVOher LIRABATIAE iOEhG G <HRSE cREMKGI PESCtIBHSOWAIRI S 1N a
positive crankcase.ventilation systemincluding a filtering apparatus,

oper ably conf igutiate!td traggedlg& inngsvidhpgugh crankcase emnissions materials
conducted substantially directly fromthe crankcase of an internal
conbustion engine, for substantially separating said at |east one of
partially and conpl etely unburned hydrocarbon materials, oil, particulate
mat eri al s and gaseous conbustion byproducts from crankcase em ssi ons
materials; a positive crankcase ventilation valve, operably positionable
downstreamfromthe filtering apparatus, for regulating the pressure of
trankcase em ssions materials passing through the filtering apparatus; an
el ectroni ¢ apparatus, operably positionable downstream fromthe positive
crankcase ventilation valve, for inparting an electrostatic charge to the
filtered crankcase em ssions materials, prior to delivery of the filtered
crankcase em ssions materials to the air intake portion of the internal
conbusti on engi ne; )



means, operably disposed in the first treatnent chanber, for facilitat Wg MAY 20
the chem cal W@8%¥25912 on of at |east a portion of the crankcamrmsssmsa
materials; the neans for facilitating chem cal alteration of at |east a

portion of the crankcase em ssions matggials conprising neans for

establishing a galvanic cell in the reservoir; the neans for establishing a

galvanic cell in theg rpﬁﬁ@fé’él'rﬁaﬁé}n?deébuég thd c*a‘?ﬁeébsé’%@sqelé&ﬁeg%rbow ng :
menber s made of dissimlar nmetals in the gal vanic series. . An apparat us

for the trealsant aflh HAWEAS ol Hiid ngnﬁxerrasﬁr:babs is Gn8ri0 %"‘Pﬁe eCrankcase

ventil ation s t‘'em of an | nt er nal ustion engl ne, in crankcase

eni ssi ons ma?g%é@ogwygg DQF,% ?Jeda}l,, rarps eié/ gﬁ{e UBRIHIRGe

hydr ocar bon , |cu Nt erra s an r- gaseous conbusti on
byproducts, are_ drawn f 6 rank se of tg gHﬂl ne blg directed to an
air intake p(?f'?'f‘%?l"%im?tﬁé'a ngY V’fccfr éﬁlar RIACKERLAMPRFHRULY -afR)f POVt her

cogbustion in the engine, the paratus for treatpent of crankcase
enggm ons madgvicsl §1zfd 9 hesusp @ By ZnkensUMe Nehicly.i HoveaMare HSIRGI udi ng a
housing, having an inlet and an outlet, portions of the housing deflnlng a
first treat nEAMTRegiRY¥iustiiable matarialy, *M@er?&mw%w' herayjids marked
connectable, at least indirectly, to a positive crankcase ventilation
outlet of animpravementdortheauabfy efiierrrankcase: emissionENmateri@is 0 9 MAY 2002
51 the outlet of the housing being operably connectable, at |east
indirectly, to a Waderialsgobeasedforthasnlution smmdmmwto providee i nt er nal
conbustion engine; a liquid filtering nmedium disposed in the first
treat nent chauit@ble ghstreatibentetiaradtesistiosybubstility reakonatle peohomitalt e
materials fromthe crankcase em ssions materials; at |east one flow
Oﬂ@ectl ng nefbeexampie; tid propyténemlyeal based amif.reem soldundet tivelbedndn of the
crankcase em ssions materials, fromthe crankcase, into the liquid

filtering nedam@ISIBRRAGaHUIDBE uped 8418 sblutivn bast / Pieteobf bBpp&r, brager abl y
di sposed wi thin the housing, for substantially precluding passage of

non- gaseous BRLESAR nidtaNcbiid b WsbBths &ftaR tichMatéridl CBoppenididdéns
mat eri al s have been introduced into the liquid filtering medl um the

housi ng i ncl gl By bh) co%%gr é‘oﬁﬁé’i}ﬁﬁ?’imdt&'ﬁly cQﬁ'HMJ@ﬁ?SQ’QHm fperably
configured for recel ving t liquid ltering medium the lid including a

cover member def'?ﬂ:dtﬂineiaf ORRIYs L ﬁiﬂ@?@ﬁ‘ 8Hid §4d PRAMUM rateRaReEan 'bd he cover

menber; an outlet boss, operably aligned wth the outlet opening, the

opg | et boss Bgéd’lgf 9?&5@'“t%ngi“rg"fw ed for receipt therein of at |east one

porous flow restriction ne a baffle plate nember, substantially

seal ingly af {1 xalbfcdichhichadliast YL EREMSLe %Qamagegaaw.cg

t herebetween a second treatnent c stanti ?%y segregat ed

resorvorr: el eaERbafy Ao Ry el ﬂ‘aﬁq BE ek A0l ity

reservoir; assage di spose

enabl i ng passage of nkc Ssk ons L t he, inl et openlng
( hnto the fi réf rtalpgggrfgat[h %%Y % ?5 S'thu‘ 3'5@ I?gﬁtgr h{a]e caﬁg 2%15@ bei ng

ubstanti al | i d wiith the inlet o co menh n

i nt er medi at e ﬁféé’gﬂg%ﬁ\%a‘ésaﬂﬁ% W&%é ‘Pi ﬁ?ﬁr‘&‘égke W'fg’ﬁfﬁbl i ng
assage of t ea ed cra cas Si pons materlals the first treatrrent
%inber and 'Bﬁ '6‘?“{'@‘585@5 H@sﬁifPH gfPRs® 'Bﬁﬂ"éf’g QHY?fg lash PRINt oy er
menber, the internedi ate passage being di sposed_in a substantially
nonal i gned r@l”ﬁt‘i%%’l‘nY‘!fO\ﬁP'ibr?"t‘f?é’°&ﬁ‘lsg? a%@ﬂ?‘ﬁg This provideseentidiffer . 25. An
apparatus for the treatnent of crankcase em ssions materials, in a positive
crankcase veHei grapkeases grissianst atap lovel mqtmsmhmmnqnmbmqm thus which the
crankcase em ssions materials, containing partially and conpl etely unburned
hydr ocar bon lredueingagmisstnris,aqmbinx:‘rmlrmenetracmdravs and/ or gaseous conbustion
byproducts, are drawn fromthe crankcase of the engine and directed to an
air.intake portion of the engine for recirculation through and further
conmbustion_in 0 9 MAY 52 the engine, the apparatus for treatnent of
crankcase emi ssions materials in a positive crankcase ventilation system
i ncluding: a housing, having an inlet and an outlet, portions of the
housing defining a first treatnent chanber, the inlet of the housing being

‘operably connectable, at least indirectly, to a positive crankcase
ventilation outlet of the internal conbustion engine,




the outlet of the housing being operably connectable, at |least indirectly

to a positiveowassease ventil ati on vacuum port of the int em‘pmsgmnbmt'ilomg MAY
engine; a liquid filtering nmedium disposed in the first treatnent chanber,

for substantially separating oil and pghticulate material fromthe

crankcase em ssions materials; at |least one flow directing nmenber, operably
configured for cofigd rb%'fﬂt']ﬂaﬂeniDQQHCJé\fi’éb 95 bhGures ?Péﬂé‘e%%i%nedf' girddNS

materials, fromthe crankcase, Iinto the liquid filtering nedium at |east

one pOr 0US LGl 25! 9 4] L, BTNk B/ AHTLS B BRSUBRGIIACh LIS OUS! 1o

for substanti y precluding pdssage non- gaseous nma romthe

housi ng, once the ] SSI 0 r.i.al i Nt ced into
the 11 qui d fEieEB R MR ke Srinoie WapE Pt 2 sPusBE B Spthad et
treatment chanber, for facilitatin he emcal alteratiqn of at |least a
portion of tﬁ\? EPQWﬁtstgeg’ﬁhLengﬁgg'r@eﬁ' ﬁ&fiﬂ,ont ﬂ%‘"?‘f’e%@bﬂ?c?otﬁei'l’i tating
chem cal alteratiop of at t a portiop, of e .crankcagse em ssi ons
mterials i HBF%IG??FEGW&R% #ﬁai@é’f Weg?ﬂaglj{ %%gmmn&oe@vﬁ PoRe t1RE
reservoir; the neans for establishing a galvanic cell in the reservoir
consi sti ng onaxtbe pxayidede This wilk Rrevens.pagicles framepassingiabeye dhesini | ar
nmetals in the galvanic series. 26. An electronic ionizer apparatus for the
treat ment ofbaffiariates d-iquidgbat passast ahdve the baffle plateiwill\be prommtedse
ventilation systemof an internal conbustion engine, in which the crankcase
em ssi ons naediain back dntoathe regepenit. i Ehe gnglas and midvatiohyofithe baififiel
hydr ocarbon materials, oil, particulate materials and/ or gaseous conbustion
byproduct s, plate filterwillfteathtt ipeeveratrlireat espif atidmofaoliition intodthdioutieted t o an
ir an intake portion of the engine for recirculation through and further
“agnbust i on ifittingeo® b idevicet 28, OLet 85 wif didi 28 rayralstobe pedvided witht @ eat ment  of
crankcase em ssions materials in a positive crankcase ventilation system

including: filalbAdeYiddhavindbrefedablyva R2BFhidehn MeiinBCp a2 siz8 ndy B&1d an
outlet, portions of the housing defining an el ectronic treatnent chanber;

the inlet ofprblRiedoUSi8qtR redcRPR Bk YodmRiBROWIIEHE Gtorized @Rdtsrhawli rectly,
to a positive crankcase ventilation outlet of an internal conbustion

engi ne; the fiplets wHerl SUbjéABE k6 thdéIBEItY BEIHDINt GRREHohPdice 85, | east
indirectly, to a positive crankcase ventilation vacuum port of an internal

conbusti on engi Ngy nebRFlIdOMt&r Gdvice nidybe VBSSIALD Yrofs PBFdxAh8dstMeth t he

housi ng and including at | east one emtter pin operably emanating into the

" oot . L { duci
IRor ged par o Es FHHGOaRBR o Pbr R RE Wt el BRRASeLAER g pCe! "9 @
portions of f G GHALAY Al Mokl okl 64 TRL) Belysg@l Mment _chanber i ncl udi ng
one or nore projecting wal o menbers’ proxi fate’ sai g at | east one emitter pin

and configured fq:_produgi i I tio AN em ssi ons
material s enteri ?@#h@éﬁggﬁ?%ﬁ%\g{"rée@%ﬁe%s %%5%%@8;‘%? 3??1 Pﬁggrlﬁﬁlget of the

-housing, arqund the ai. |least one emiter pin. 27. An aratus.for nounting

{ konponent s 3ﬂ aéhalgq{apﬁge & ngﬁﬁ'h{;? %}e 'aﬁg'i‘trlﬁrb r@%ﬁ'ﬁﬁ%ﬁf'&ﬁ ¥Y1%he- power ed
vehicle, incluging a first acket nenber, _having a.longijyudinal axis and
one or rmreséff‘ﬂ%'cg%ﬁﬁura réﬂﬁ'wﬁ@rg\%sﬂﬂfﬁ%e&ﬁ&W"gPé ‘H@e% on the
first bracket menber in a rqw, supstantially parallel to the |ongitudinal
abi s, the il BABcRER Previded Wwith Jikeqrriptance nunenals, agmedted iy xation to
an accessory for the internal combustion engine for the vehicle; a second
bracket nenRsimealinBexiceudlt isnpioyided withha substaptieliyytietbafe rlate first and
second attachnment regions, operably configured for attachment thereof to
the first brifKewithenlacge apersure 13Q° fanteceptnminteriarinjetivhe 1485iants bei ng
operably arranged 'so that the first bracket nmenber may be oriented in a
range of posiplucalgy ofiemaliet intérmediatetaperiures i 3at irtetiomintet tdag 40" which i s
substantially perpendi cular to range of positions in which the first
bracket nmenber may be oriented when attached to the second attachnent
region; the second bracket nmenber further having a third attachment region,
operably configured for attachnent of the second bracket nenber to a
structure in the engi ne conpartnment of the vehicle.
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180, through which ion emitter pins 185 project, into charging chamber
maze 178, between walls 160 and 165. Emitter pins 185 project from
circuit board 190, which is covered by cover 185. Base 155 includes
inlet fitting 200 and outlet fitting 205, which connect with corresponding
apertures in the walls of base 155. Maze walls 160 and 165 have
apertures 210 and 215, respectively, for permitting passage of gases
through maze 178. When the components of ionizer 55 are assembled,
preferably with at least base 155 and cover 195 being fabricated from a
durable plastic material and which can be sealing affixed to one another,
an air-tight passage is formed. It is believed that the construction of maze
walls 160, 165, and diagonal wall 167, induce a swirling action to the
flow of "cleaned” crankcase gases through the ionizer, optimizing the
charging of the gases, vapors, etc. passing through the ionizer. Although
a particular maze configuration is shown herein, the configuration may
be modified, in accordance with the requirements of a particular
application, and not depart from the principles of the present invention,
if a swirling motion is produced.

The‘components of circuit board 190 preferably comprise a direct
current to alternating current converter 220, the function of which is to
chang; D.C voltage, available in an automotive application, to AC voltage,

to be amplified through transformer 225, with a suitable voltage
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arranged to provide an optimum parti¢le charge to emitter pins 185.

Emitter pins 185, as stated earlier, project into charge chamber maze
5 ) 178. Crankcase emissions materials flowing through maze 178 are
forced, by the contoured surfaces, to swirl and counter-swirl, prompting
maximum contact with the emitter pins 185. Maximum contact prompts
maximum charging of the gas and gaseous particles. Thus an optimum
quantity of charged particles will be generated for transport to the intake
-)O air stream.
. Careful consideration of component parts must be made in order
to avoid degradation of and/or interference with engine control onboard
computer or other electronic device used in or about the vehicle. Proper
shielding, feedback protection and isolation are important. it is believed
15 that frequencies of 15 - 20 kHz are appropriate and should present no
significant difficulties with respect to interference issues, although other
frequencies may be used, as desired and/or other characteristics of the
vehicle or other apparatus, into which the invention is to be installed,
dictate.
20 It is believed that voltages for generating a significant suitably
charged field can be as low as 600v. Voltages in the range of 1200 -
8000v are believed to be optimal for achieving the desired performance,

although any ionizing voltage will have some effect.
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circuitry for the ionizer. Although desired numerical values for various
components have been provided, one of ordinary skill in the art, having
the present disclosure before them, will be able to modify these circuits
and vary the numerical values, to produce suitable ionizer apparatus,
without departing from the scope of the invention. In addition, the
particular configuration and placement of the electrical connections may
be modified without departing from the scope of the invention.

The electronic device 55 of the present invention may be used in
conjunction with the liquid treatment device 25, in a position
downstream from device 25. Alternatively, electronic device 55 may be
used by itself in the flow path from the PCV valve to the intake vacuum
port, although cleaning of the electronic device 55 to remove
oily/particulate deposits will be required more often than if device 55
were used in association with liguid treatment device 25.

Unlike prior art devices, which may have incorporated both liquid
filtering and electronic ionization apparatus, within a single bulky
housing, the present invention separates these two functions, into two
separate units. This enables the ionizer to be positioned downstream of
the liquid filtering unit, and downstream of the PCV valve itself, as well.
In additior;, the construction of the present invention permits the ionizer
unit to be positioned as closely to the intake manifold/throttle body, as
physncal space limitations and the heat of the engine permit. In this way,

the volume and strength of the field of charged particles is increased.
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materials are prompted to be more easily combusted, and that a
“cleaning” actionis induced in the combustion system, prompting cleaner
burning and the expulsion or removal of hydrocarbon deposits and
() 10 inhibition of corrosion.
The present invention also comprises a mounting system
configured for the mounting of the emissions control device, as illustrated
in Figs. 2, 3, 22 - 32. The mounting system comprises a first flat bracket
240 that mounts to lid 70 and is able to adjust fore and aft about the "z"
15 axis via a plurality of mounting holes 245 and is also able to adjust
angularly about the horizontal "x" axis by rotating the bracket about the
selected mounting hole. A second angled bracket 250 is attached to the
; ) flat bracket 240 with a screw 257 that passes through apertures 241
) and 242 in tabs 243, 244 of bracket 240, and through one of apertures
20 251, 252 on tabs 253, 254, respectively, of bracket 250. Brackets 240,
250 may be fabricated from any suitable material, such as metal or
durable plastic. The connection acts as a hinge and is able to adjust

angularly about the vertical "y" axis. A toothed lock washer 256, such

as are known in the fastener art, is placed at one end of screw 257, to
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either in a horizontal or vertical position relative to bracket 240. In

(,_. particular, each of tabs 253, 254 permits positioning of bracket 240, in

')10 a range of angular positions, relative to bracket 250. The range of

positions available when tab 253 is used, centers around a position

which is substantially perpendicular to the position around which the

range of positions centers, when tab 254 is used. The design aliows for

adjustments in the "x", "y" and "z" axes and gives maximum versatility

15 thereby allowing for the device 25 to be mounted in many different
engine compartment configurations in many different vehicles.

Bracket 250 is also provided with two apertures 258, which are

configured to enable attachment of bracket 250 to a structure within the

;/“ -
)
N

engine compartment, by bolts or metal screws, for example.
20 Figures 30 - 32 illustrate three potential orientations of brackets
240 and 250, which can be obtained.
A typical installation procedure for the apparatus of the present

invention is as follows.
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4. Route a section of new PCV hose from the
previously installed hose adapter to the device inlet fitting
using suitable fittings and clamps. The device 25 should be

()10 mounted so that the "inlet and outlet fittings are
substantially ﬁpright and on top.

5. Install the proper size outlet fitting into the
device 25 outlet port, connect a short length of either 1/2"
or 3/4" ID hose, to match the PCV valve OD, to the outlet

15 elbow then install the original PCV valve into the hose,
route a new PCV hose from the PCV valve to the PCV port
at the intake manifold. Locate a suitable location for the
electronic assembly and install it in the PCV hose between
the PCV valve and the engine. Use nylon tie straps to
20 secure hoses and wires for a neat installation. Clamp all

hose connections.
6. Remove the top section of the device 25 by
rémbving the wing nut and fill to the operating level with

the solution as selected.
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5 8. Check hose routing for interference, start
engine and run for 30 seconds, stop the engine and check
for leaks.
The apparatus of the present invention is believed to improve
emissions by reducing the production of unburned orincompletely burned
Q 0 hydrocarbons, carbon monoxide and oxides of nitrogen. Improvement in
fuel efficiency is also believed to resulit.
The foregoing description and drawings merely explain and
illustrate the invention, and the invention is not limited thereto except
insofar as the appended claims are so limited, as those skilied in the art

15 who have the disclosure before them will be able to make modifications

and variations therein without departing from the scope of the invention.
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crankcase ventilation system ‘of an internal ‘combustion engine, in which the
crankcase emissions materials, containing at least one of partially and completely
unburned hydrocarbon materials, oil, particulate materials and gaseous
combustion byproducts, are drawn from the crankcase of the engine and directed
to an air intake portion of the engine for recirculation through and further
combustion in the engine, the system for treatment of crankcase emissions

materials in a positive crankcase ventilation system including :

a filtering apparatus, operably configured to receive therethrough crankcase
emissions materials conducted substantially directly from the crankcase of an
internal combustion engine, for substantially separating said at least one of

O partially and completely unburned hydrocarbon materials, oil, particulate
- materials and gaseous combustion byproducts from crankcase emissions
materials;

a positive crankcase ventilation valve, operably positionable downstream from the
filtering - apparatus, for regulating the pressure of crankcase emissions materials
passing through the filtering apparatus;

electronic apparatus, operably positionable downstream from the filtering
apparatus, for regulating the pressure of crankcase emissions materials passing
through the filtering apparatus;

an electronic apparatus, operably positionable downstream from the positive
crankcase ventilation valve, for imparting an electrostatic charge to the filtered
crankcase emissions materials, prior to delivery of the filtered crankcase
emissions materials to the air intake portion of an internal combustion engine,

O said positive crankcase ventilation valve being positioned in the flow of crankcase
emissions materials, between said filtering apparatus and said electronic
apparatus.

2. The system according to claim 1, wherein the filtering apparatus includes:
a housing, having an inlet and an outlet, portions of the housing defining a first
treatment chamber,

the inlet of the housing being operably connectable, at least indirectly, to a
positive crankcase ventilation outlet of an internal combustion engine;

the outlet of the housing being operably connectable, at least indirectly, to a
positive crankcase ventilation vacuum port of an internal combustion engine;
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at least one porous flow restriction member, operably disposed within the
housing, for substantially precluding passage of non-gaseous material from the
housing, once the crankcase emissions materials have been introduced into the

liquid filtering medium.

3. The system according to claim 2, wherein the housing includes a lid; and a
O substantially hollow reservoir, operably configured for receiving the liquid
filtering medium.

4. The system for the treatment of crankcase emissions materials, according to claim
3, wherein the inlet is disposed in the lid, and the flow directing member includes:
a tubular member, substantially aligned with the inlet and extending into the
substantially hollow reservoir.

5. The system for the treatment of crankcase emissions materials, according to claim
3, wherein the at least one porous flow restriction member includes at least one
flow restriction member, operably associated with the id, for substantially
precluding passage of non-gaseous material, downstream from the housing,
toward the vacuum port of the internal combustion engine, upon exertion of a
suction, of an amount in excess of a predetermined amount, upon the housing
from the vacuum port.

6. The system for the treatment of crankcase emissions materials, according to any
one of claim 1 to 5, further including means, operably disposed in the first
treatment chamber for facilitating the chemical alteration for at least a portion of
the crankcase emissions materials.

7. The system for the treatment of crankcase emissions materials according to claim
6, wherein the means for facilitating chemical alteration of at least a portion of a
crankcase emissions materials includes means for establishing a galvanic cell in
the reservoir.

8. The system for the treatment of crankcase emissions materials, according to claim
1, wherein the electronic apparatus includes an electronic ionizer apparatus for
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the outlet of the housing being operably connectable, at least indirectly, to a
positive crankcase ventilation vacuum port of an internal combustion engine;
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electronic circuitry, operably associated with the housing and including at least
one emitter pin operably emanating into the electronic treatment chamber, for
producing ionic emanations for producing a charged particle field within the
crankcase emissions materials; and

the portions of the housing defining the electronic treatment chamber, including
one or more wall members configured for producing a swirling motion to the
crankcase emissions materials entering the electronic treatment chamber from the
inlet of the housing, around the at least one emitter pin.

10.  The system for the treatment of crankcase emissions materials, according to claim
2, wherein the liquid filtering medium consists of a mixture of water and at least
one of the following : an antifreezing agent, an alcohol and hydrogen peroxide.

Y
o

11. A system for the treatment of crankcase emissions materials, in a positive
crankcase ventilation system of an internal combustion engine, in which the
crankcase emissions materials containing partially and completely unburned
hydrocarbon materials, oil, particulate materials and/or gaseous combustion
byproducts, are drawn from the crankcase of the engine and directed to an air
intake portion of the engine and directed to an air intake portion of the engine for
recirculation through and further combustion in the' engine, the system for
treatment of crankcase emissions materials in a positive crankcase ventilation
system including :

a filtering apparatus, operably configured for containing a liquid filtering medium,
and to receive therethrough crankcase emissions materials from the internal
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particulate materials from gaseous materials in the crankcase emissions materials;

an outlet for permitting escape of filtered crankcase emissions materials from the
housing;

a positive crankcase ventilation valve, operably positionable downstream from the
O filtering apparatus, for regulating the pressure of crankcase emissions materials
passing through the filtering apparatus;

means for substantially precluding the escape of liquid filtering medium from the
housing; and

an electronic apparatus, operably positioned downstream from the filtering
apparatus, for electronically treating the filtered crankcase emissions materials,

said positive crankcase ventilation valve being positioned in the flow of crankcase
emissions materials, between said filtering apparatus and said electronic
apparatus.

12.  The system according to claim 11, wherein the means for substantially precluding

- the escape of liquid filtering medium from the housing includes at least one

‘L) porous barrier member, operably associated with at least one of the inlet and
outlet.

13. A system for the treatment of crankcase emissions materials in a positive
crankcase ventilation system of an internal combustion engine, in which the
crankcase emissions materials, containing partially and completely unburned
hydrocarbon materials, oil, particulate material and/.or gaseous combustion
byproducts, are drawn from the crankcase of the engine and directed to an air
intake portion of the engine for recirculation through and further combustion in
the engine, the system for treatment of crankcase emissions materials in a positive
crankcase ventilation system including:

a filtering apparatus, operably configured to receive therethrough crankcase
emissions materials from the internal combustion engine, for substantially



104 104| 104] 9110%| & ()- LS/ 10%4 & ()-F- $10%4] & () - a( j RERILACEMENT SHEETS
10%&: () - 10%8&. () - #10%& () - S810%& ()-1 &10%& () - @10%E () - 7CHR MAY! 200
WL0%& ()-,# 109%& ()-10%& ()-

| 098109%F& ()-10%8& ()- SMLO%&' ()-G' k) *+ aVK@ ! 10z 10z

102f F1109%& ()-y. 10%& () - F9-  $109%2& ()-4d Y40% r& ()-y' 10%& ()-,1 j} A?VK@
| #10% & ()-Of 10% & () -1 f

10% & () - yf 10% &'()-IS@/&O%EL‘()-IGj @A0%& () - A&paBVK@ !

@0% & () - @0% iegu REAOUSIENG: (i Sl kO i In

GBYKR !
1) r940%& () - & 0% & ()-#$10% & () -1 10% & () - @0% & () - *Wd YNCD
1 1 100 101 10l T‘ 10% & () -

@110% & ()- mf/100 &' $1098,
109F& () - O%T&ag ew&@ﬁ% u°é’e a‘? topehle e EB RO
I 10907& () 1094t ex'(u}g ggpﬁ@{uﬁ) or ge PUpSSEssL 6 ﬁ@n{(gase emissions materials
9#10%& () - U3| apassiag through the filtering apparatus;

-S$10%& () -! )‘V(iO%&' ()-'109%& ()-9%0%& ()-LAMBLOYT& () - 19109 & ()-| @nmbC0
| y) 109 ()- 187 el€frohfcTHeniZarOafifirdths, Op&abyd goitierablel doF@stdan 1H0MS the -
317 ?nb Q0 | #10%Rltéring APP4Rat(s,-for imparting an electrostatic charge to the filtered crankcase
109%&' () - 10%& (&mis3fhe Ydterials prioryddlidery) of @he BRBfeR crankcase emissions materials

to the air intake portion of the internal combustion engine,

said positive crankcase ventilation valve being positioned in the flow of crankcase
emissions materials between said filtering apparatus and said electronic apparatus,

O said electronic ionizer apparatus including :
a housing, having an inlet and an outlet, portions of the housing defining
an electronic treatment chamber,

an inlet of the housing being operably connectable, at least indirectly, to a
positive crankcase ventilation outlet of an internal combustion engine,

the outlet of the housing being operably connectable, at least indirectly, to
a positive crankcase ventilation vacuum port of an internal combustion
engine;

electronic circuitry, operably associated with the housing and including at
least one emitter pin operably emanating into the electronic treatment
chamber, for producing ionic emanation for producing a charged particle
field within the crankcase emissions materials,

O the portions of the housing defining the electronic treatment chamber,
including one or more wall members, being configured for producing a
swirling motion to the crankcase emissions materials entering the
electronic treatment chamber from the inlet of the housing, around the at
least one emitter pin.

14.  An apparatus for the treatment of crankcase emissions materials in a positive
crankcase ventilation system of an internal combustion engine, in which the
crankcase emissions materials, containing partially and completely unburned
hydrocarbon materials, oil particulate materials and/or gaseous combustion
byproducts, are drawn from the crankcase of the engine and directed to an air
intake portion for the engine for recirculation through and further combustion in
the engine, the apparatus for treatment of crankcase emissions materials in a
positive crankcase ventilation system including :
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15.

16.

17.

18.

liquid filtering medium, substantially continuously stored in said filter housing,
for substantially separating oil and particulate material from the crankcase
emissions materials;

at least one flow directing member, operably configured for constraining
introduction of the crankcase emissions materials, from the crankcase, into the
liquid filtering medium;

The apparatus for the treatment of crankcase emissions materials, according to
claim 14, wherein the housing includes a lid; and a substantially hollow reservoir,
operably configured for receiving the liquid filtering medium.

The apparatus for the treatment of crankcase emissions materials, according to
claim 15, wherein the inlet is disposed in the lid, and the flow directing member
includes a tubular member, substantially aligned with the inlet and extending into
the substantially hollow reservoir.

The apparatus for the treatment of crankcase emissions materials, according to
claim 16, wherein the at least one porous flow restriction member includes a flow
restriction member, operably associated with the lid, for substantially precluding
passage of non-gaseous material, downstream from the housing, toward the
vacuum port of the internal combustion engine, upon exertion of a suction, of an
amount in excess of a predetermined amount, upon the housing from the vacuum
port.

The apparatus for the treatment of crankcase emissions materials, according to
claim 16, wherein the at least one porous flow restriction member includes a flow
restriction member, operably associated with the lid, for substantially precluding
passage of non-gaseous material , upstream from the housing , toward the
crankcase upon exertion of a suction from the crankcase upon the housing.
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20.  The apparatus for the treatment of crankcase emissions materials, according to
claim 19, wherein the means for facilitating chemical alteration of at least a
portion of the crankcase emissions materials includes means for establishing a
galvanic cell in the reservoir.

21.  The apparatus for the treatment of crankcase emissions materials, according to
any one of claims 14 to 20, wherein the liquid filtering medium consists of a
mixture of water and at least one of the following: an antifreezing agent, an
O alcohol, and hydrogen peroxide.

22. A system for the treatment of crankcase emissions materials, in a positive
crankcase ventilation system of an internal combustion engine, in which the
crankcase emissions materials, containing at least one of partially and completely
unburned hydrocarbon materials, oil, particulate materials and gaseous
combustion byproducts, are drawn from the crankcase of the engine and directed
to an air intake portion of the engine for recirculation through and further
combustion in the engine, the system for treatment of crankcase emissions
materials in a positive crankcase ventilation system including :

a filtering apparatus operably configured to receive therethrough crankcase
emissions materials conducted substantially directly from the crankcase of the
internal combustion engine, for substantially separating said at least one of
partially and completely unburned hydrocarbon materials oil, particulate materials
and gaseous combustion byproducts from crankcase emissions materials;

( _,) a positive crankcase ventilation valve, operably positionable downstream from the
filtering apparatus, for regulating the pressure of crankcase emissions materials
passing through the filtering apparatus;

an electronic apparatus, operably positionable downstream from the positive
crankcase ventilation valve, for imparting an electrostatic charge to the filtered
crankcase emissions materials, prior to delivery of the filtered crankcase
emissions materials to the air intake portion of an internal combustion engine; the
filtering apparatus including:

a housing, having an inlet and an outlet, portions of the housing defining a
first treatment chamber,

the inlet of the housing being operably connectable, at least indirectly, to a
positive crankcase ventilation outlet of an internal combustion engine;
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introduction of the crankcase emissions materials, from the crankcase, into
the liquid filtering medium;

the housing including:
O a lid; and
a substantially hollow reservoir, operably configured for receiving the
liquid filtering medium,;

the lid including:

a cover member;

an inlet opening and an outlet opening disposed in the cover member;

an outlet boss, operably aligned with the outlet opening, the outlet boss

being operably configured for receipt therein at least one porous flow

restriction member;

a baffle plate member, substantially sealingly affixable within the cover

member, for operably defining therebetween a second treatment chamber,

which is substantially segregated from the first treatment chamber when

the lid is positioned on the reservoir;

an inlet passage disposed in the baffle plate member, for enabling passage

. of crankcase emissions materials from the inlet opening into the first

() treatment chamber, the baffle plate inlet passage being substantially

aligned with the inlet opening in the cover member; and

an intermediate passage disposed in the baffle plate member, for enabling

passage of treated crankcase emissions materials from the first treatment

chamber and out of the housing through the outlet opening in the cover

member, the intermediate passage being disposed in a substantially non-

aligned relationship with the outlet opening of the cover member.

23. A system for the treatment of crankcase emissions materials, in a positive
crankcase ventilation system of an internal combustion engine, in which the
crankcase emissions materials, containing at least one of partially and completely
unburned hydrocarbon materials, oil, particulate materials and gaseous
combustion byproducts, are drawn from the crankcase of the engine and directed
to an air intake portion of the engine for recirculation through and further
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a ﬁltenng apparatus, operably configured to receive therethrough crankcase

emissions materials conducted substantially directly from the crankcase of an
internal combustion engine, for substantially separating said at least one of
partially and completely unburned hydrocarbon materials, oil, particulate
materials and gaseous combustion byproducts from crankcase emissions
materials;

a positive crankcase ventilation valve, operably positionable downstream from the
filtering apparatus, for regulating the pressure of crankcase emissions materials
passing through the filtering apparatus;

O an electronic apparatus, operably positionable downstream from the positive
crankcase ventilation valve, for imparting an electrostatic charge to the filtered
crankcase emissions materials, prior to delivery of the filtered crankcase
emissions materials to the air intake portion of the internal combustion engine;

means, operably disposed in the first treatment chamber, for facilitating the
chemical alteration of at least a portion of the crankcase emissions materials;

the means for facilitating chemical alteration of at least a portion of the crankcase
emissions materials comprising means for establishing a galvanic cell in the

reservoir;

the means for establishing a galvanic cell in the reservoir consist of at least one of
the following : members made of dissimilar metals in the galvanic series.

- 24. An apparatus for the treatment of crankcase emissions materials, in a positive

’\) crankcase ventilation system of an internal combustion engine, in which the
crankcase emissions materials, containing partially and completely unburned
hydrocarbon materials, oil, particulate materials and/or gaseous combustion
byproducts, are drawn from the crankcase of the engine and directed to an air
intake portion of the engine for recirculation through and further combustion in
the engine, the apparatus for treatment of crankcase emissions materials in a
positive crankcase ventilation system including :

a housing, having an inlet and an outlet, portions of the housing defining a first
treatment chamber;

the inlet of the housing being operably connectable, at least indirectly, to a
positive crankcase ventilation outlet of an internal combustion engine;
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at least one flow directing member, operably configured for constraining
introduction of the crankcase emissions materials, from the crankcase, into the
liquid filtering medium;

at least one porous flow restriction member, operably disposed within the

housing, for substantially precluding passage of non-gaseous material from the

housing, once the crankcase emissions materials have been introduced into the
O liquid filtering medium;

the housing including

alid; and

a substantially hollow reservoir, operably configured for receiving the

liquid filtering medium;

the lid including

a cover member;

an inlet opening and an outlet opening disposed in the cover member;

an outlet boss, operably aligned with the outlet opening, the outlet boss

being operably configured for receipt therein of at least one porous flow

restriction member;

a baffle plate member, substantially sealingly affixable within the cover

member, for operably defining therebetween a second treatment chamber,

which is substantially segregated from the first treatment chamber when

the lid is positioned on the reservoir;

an inlet passage disposed in the baffle plate member, for enabling passage
O of crankcase emissions materials from the inlet opening into the first

treatment chamber, the baffle plate inlet passage being substantially

aligned with the inlet opening in the cover member;

an intermediate passage disposed in the baffle plate member, for enabling

passage of treated crankcase emissions materials from the first treatment

chamber and out of the housing through the outlet opening in the cover

member, the intermediate passage being disposed in a substantially non-

aligned relationship with the outlet opening of the cover member.

25.  An apparatus for the treatment of crankcase emissions- materials, in a positive
crankcase ventilation system of an internal combustion engine, in which the
crankcase emissions materials, containing partially and completely unburned
hydrocarbon materials, oil, particulate materials and/or gaseous combustion
byproducts, are drawn from the crankcase of the engine and directed to an air
intake portion of the engine for recirculation through and further combustion in
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26.

positive crankcase ventilation outlet of the internal combustion engine,

the outlet of the housing being operably connectable, at least indirectly, to a
positive crankcase ventilation vacuum port of the internal combustion engine;

a liquid filtering medium, disposed in the first treatment chamber, for
substantially separating oil and particulate material from the crankcase emissions
materials;

at least one flow directing member, operably configured for constraining
introduction of the crankcase emissions materials, from the crankcase, into the
liquid filtering medium;

at least one porous flow restriction member, operably disposed within the
housing, for substantially precluding passage of non-gaseous material from the
housing, once the crankcase emissions materials have been introduced into the
liquid filtering medium;

means, operably disposed in the first treatment chamber, for facilitating the
chemical alteration of at least a portion of the crankcase emissions materials;

the means for facilitating chemical alteration of at least a portion of the crankcase
emissions materials including means for establishing a galvanic cell in the
reservoir;

the means for establishing a galvanic cell in the reservoir consisting of at least one
of the following : members made of dissimilar metals in the galvanic series.

An electronic ionizer apparatus for the treatment of crankcase emissions
materials, in a positive crankcase ventilation system of an internal combustion
engine, in which the crankcase emissions materials, containing partially and
completely unburned hydrocarbon materials, oil, particulate materials and/or
gaseous combustion byproducts, are drawn from the crankcase of the engine and
directed to an air an intake portion of the engine for recirculation through and
further combustion in the engine, the electronic ionizer apparatus for treatment of
crankcase emissions materials in a positive crankcase ventilation system
including:
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positive crankcase ventilation vacuum port of an internal combustion engine;

electronic circuitry, operably associated with the housing and including at least
one emitter pin operably emanating into the electronic treatment chamber for
producing ionic emanations for producing a charged particle field within the
crankcase emissions materials;

O the portions of the housing defining the electronic treatment chamber including
one or more projecting wall members proximate said at least one emitter pin and
configured for producing a swirling motion to the crankcase emissions materials
entering the electronic treatment chamber from the inlet of the housing, around
the at least one emitter pin.

27. An apparatus for mounting components in an engine compartment of an intern
combustion engine—powered vehicle, including :

a first bracket member, having a longitudinal axis and one or more
attachment apparatus therewithin, operably arranged on the first bracket member
in a row substantially parallel to the longitudinal axis, the first bracket member
being operably configured for affixation to an accessory for the internal
combustion engine for the vehicle;

a second bracket member having a substantially L-shaped configuration
and first and second attachment regions, operably configured for attachment
O thereof to the first bracket member, the first and second attachment regions being
operably arranged so that the first bracket member may be oriented in a range of
positions when attached to the first attachment region, which is substantially
perpendicular to range of positions in which the first bracket member may be
oriented when attached to the second attachment region;

the second bracket member further having a third attachment region,
operably configured for attachment of the second bracket member to a structure in
the engine compartment of the vehicle.



