APPARATUS FOR COVBUSTI ON ENHANCI NG AND METHOD FI ELD OF | NVENTI 6/00022
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present -i nveYQ8H448! at es general Iy to inprove engine efficiency

particularly, the mass of air:and mass of fuel ratio,—Tombustion—thernral

efficiency and reduction of carbon deposits accunul atlﬁpsghgeth;geBeg edl on
systens of diesel, petrol and propane internal conbustl H“m a

i nventi on make use of recovered hydrocarbo@d gas vapors fuel
tank and bl ow by hydrocarbon w th hydrogen gas vapors v

positive crankcase ventilation system of an engi ne. These vented

hydr ocar bon gas vapors with air are m xed and passed into a liquid m xture
in the apparatus, dissoci 2€€COMBUSTION ENHANCGING ARPARAFIUWS ar bon gas
vapors i nto nethane and et hane gas vapors w th oxygen, bubbled out then
charged with el ectronic negative electron ions. These newl y produced gas
vapors of the apparatus called negatively charged pre- oxidi zed hydrocarbon
gas vapors are then fed through the air induction system of internal
conbustion engine to i nprove mass of air to mass of fuel ratio. BACKGROUND
OF THE | NVE T onbustion engine is used to convert the
chem cal m@&&m%(ﬂ&at energy and then converts this heat energy
into useful chani cal energy. This is achieved by conbining the

appropri at.e nﬁsmsgnbmvawommiatpw CombugienErhpocing appretnsproducing aegativekyd
cylinder at a controlled rate. "An average air/fuel ratio of good conbustion
for petrol echirged MakebWeight Supstatces atoraparticelailypbut nod Exdlusivelpy fosisg Mith an
Di esel engine operates on a much wider air/fuel ratio, since air 1

i nt ake i s notintedl bétnBdstish %ﬁe_dl esel engines. Ratio may range from about
20:1 to about 100:1. This fac pl us the high conpression of the diesel

engi ne, makes it a fuel efficient engine. But the ratio of oxygen becones
insufficient due to different kinds of fuel grades and the quality of
oxygen entering into the engine. These are sone factors that affect energy
| oss of an internal conmbustion engine. The efficiency of existing internal
combustion engine illustrated in Figure 1, in converting the potenti al
energy in fu ACKGROUND QF BYKE pé“onl y about 33% O the available
fuel energy in an engine, about one-third is loss, due to the foll ow ng
factors. The Gas¢ousf hydrocarbenyarepyssest innithe h‘uéistanhmﬂdeﬁgjnd leeankicasengf @étrol
undesi rabl e gas conpounds w th hydrocarbons gas vapors vented out fromthe

positive crarkgiass These WydtoédiBorisURave! MNtheVFridr &2 Beef Luded fer cbmbabtion in the
i nducti on system 13, of an engine. The m xing of undesirable gas conpound

P 3 SR T SRR 0 o RSB SR T RO, TS 12
In the first method, hydrocarbon vapour form the fuel tank 10 flows over pressed
charcoal in a' carbon canister 12 and is mixed with air before in-troduction at an inlet
manifold 16 to the engine 14 for combustion. However, this process reduces the oxyg.en
to nitrogen ratio of the air fed into the .cpmbustidn chamﬁer théreby causing pyrolysis
and resulting in a high amount of unburnt exhaust hydrocarbons.

In the second method, the blow-by gases from the crankcase, composed of gaseous
hydrocarbons, radical hydrogen and oil residue, are fed vi# outlet 18 through the air
filter 20, through the air induction system 22 of the ‘enginc or directly to the engine .inlet

manifold 24, where the gases are mixed with air to the engine for recombustion. This

process, however, also results in burning of the oil, pyrolysis and inefficient combustion.
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fuel tank 12, and the positive crankcase vent 14. These factors contributes
to the Wissmdasgiener gy and t ffbis laced \ and fuel rRCTSGoTHW22 -
remai ni ng one-third energy |OH H bons gas vapors is the em sston
of unburnt hydrocar bon t hrougd system 16. These conbustion
process result in poor conbustion. Accordingly, it is desirable to provide
an apparatus to produce negatively chgrged pre- oxidized hydrocarbon gas
vapors to conbine with the air and fuel mxture in the conbustion chanber

to i npr SUMMERYEOF PTHRERINVENTION of fuel ratio to enhance conbustion of
an internal. conbustion engine. In addition, the anbient air (N+Jerr]) with

O orr] Pesiiing GBeEverRof, ke isfibyioks apaBba s IR It iomre” |

contain re, oxygen, creating.greater expansion of the pistons during
conbust | °b\§’8@¥g.“gﬁf‘?"§§ EBH'gdg'P com “gﬁaﬂ‘ﬂ'“"eﬁ‘ﬁ'@m%ﬁ*&:cont ai ns | ower
counts of hydrocarbons(<HC), |ower carbon nonoxi de (<CO), |ower oxide of

ni t r ogeR BagirYy conngetablestobene ehz peell tank veriGmd an ergine crankcasegast:el enent s
conpose of water (Herr]O) carbon dioxide (CJerr]) and extra oxygen (02).
Her e i s nteans fouatiking g4ses frdm\the Vihlet wittppasndcotiol abhstionbiosforfnai gasddusengi ne
Wi th the apparatus. HC+tN+J err] +(HC+OH err]+( err])[err]
<HC+<COpsil¢e:<CP+CJ err] +H err] O+>C err] The first objective of this
invention is to provide an apparatus to recover nornmally | ost hydrocarbon -
gas vapgl : .4 nt re. The second objective is to pass

t he rec%é¥§gérﬁ@5?%gﬁgotﬁe ggn\?/%{pﬁgé:"gg\ahrough the liquid mxture in the '
apparatus _to form et hane d net hane gas assqci ated with oxygen. The
third ij’B'B‘?‘?’\‘?é“‘i‘r?gt ?‘?fH‘eﬁ?ag @sa’b?‘rd?‘ég‘befiﬁ BB dr ocar bon gas vapors in
the liquid m xture with the use of inpeller, resulting in venting out of

t he hi gifreferabhiethe alrohe!l solution iscethangl primethanel eoraltemativelydnrpenting wathiape i s
the process of increasing the oxygen ratio by addi ng negatively charged

pr e- oxi cicobdl éortenteatidwin the rafge 5%rtof30%6i ng t hr ough t he i nduction system of
an engine. The fifth objective is to inprove by providing negatively

char ged Ppéferably theafikinly fe@edomptises a nYiRHY chamber Bf S¥efat charfibers @ Whidhon of

pi stons, to increase the engi ne power, save fuel consunption, reduce the

e $Si OO fIbY AOGHRARIGA HOABRE BN BF UhaYfe o 6HuiBh iheh] QR Wiyendi ne

performance. The siI X objective to 1 npr ermal eftficiency of an

engi ne ii. ng.ne i . char ged gen,i nt o the.comustion er of
an engi e B PEmEE Yor kMt Br hies RSHER s BePilory 1R IR mehs TG | over
amunt (%I:qlgéxlxugeas pgntnpn}'c;[rrc% c%?étin?é the solution from the liquid outlet to the spraying

means.

’l"he apparatus is further include a gas and vapour filter connected to the inlet where this
is for connection to the petrol tank vent and an oil separator filter connected to the infet
where this is for connections to the engine crankcase vent. Preferably two inlets are

provided, one for connection to each vent.

BRIEF DESCRIPTION OF DRAWINGS
An embodiment of the invention will now be described by way of example, with

reference to the accompanying drawing, in which:
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The Seventh objective is the process of renoval of carbon buil d. )
introduci ng WORT4AS&1| y char ged oxygen gas vapors which aid to ﬁi&%t‘“%t"%“é’ -
heat ed carbon materials in the engi ne conbustion conponent surfaces. These
and ot her objects of the invention will become apparent in |light of the
acconpanyi ng specifications, clainms, and draw ngs. SUMVARY OF THE | NVENTI ON
According to the invention, there is provi ded an apparatus produci ng
negatively charged pre-oxidi zed, hydraocar bon gas vapors,c risipg. two gas
inlets, a fiFigurednisee isehematicy djagkam riHpstrajing: prigr %&ﬁ@ogﬁ%&!gﬂngo@eﬁews
engi ne crankcase vent. One air inlet and one air outlet to the air

i nducti on syhydrocarbens prdsent in thengngiyel rovankcasen angh fuelajank off internslheombustion
and second gas inlets with mxture of distilled or filtered water, alcohol
and turpenti gggif@l ution to forma gaseous nixture; double or several

el ectroni c negative corona ion discharge circuits having two sets of output
paral | el ed dj j 3 I i t - angi ng
FFom 1000 -vF Euee 218 alighomafic iRletif of b hparathl Being i AtbodtieR of 8071 10,
gaseous m xture; .Preferably the al cohol solution is ethanol with a
concentrati of%U9he range 5% to 90% turpentine about 5%to 15% mi xed with
distilled or filtered water. Preferably the m xing means conprises an

i mpel | er mi xFigire Bdfiacparbsectionalr perspeptiym¥iesv ebtherapparatuseof Figures2.ar e
connected and includes nmeans for mxing the vented gases of hydrocarbon

wi t h radi cal Figuie dgisra sevtionalr perspeativé ovidw afiithle carbbuoroaniated ofghe enfbodiment of
bubbl ing the vented gases through |liquid m xture. The apparatus further
include a di rigigelacharcoal canister, a half portion for absorbing 4

vent ed hydrocarbon gas vapors and anbient air, connected to the fuel tank
vent, which i -\ fect 1o SYSt .

hal f for ai rtFIi esssﬁye& %}é?gxgésielw %?%{rﬁgc&%%ﬁéjﬁgﬁﬁs@ténbg@#%%%g@%gr@ eri'for
trapping oil Lesidue which allows the oil to return back ta the.engine

cr ahkcace. sobER® Bt Sfassarsgnahrigwiine sseadeBodient of e stk Gaghen s e
and radi cal hydrqgen gases fromthe outlet fromthe engi ne crankcase vent.
BRI EF DESCRI MMVeRRP®E DRAW NGS An enbodi ment of the invention will now be
descri bed by way of exanple, with reference to the acconpanyi ng draw ngs,
in which: Figure 1 is an illustration of energy loss in a typical
conmbustion engine. Figure 2 is a schematic diagram of the apparatus being

an enbodi nrenDETAILED DESCRIPTION OF THE PREFERRED EMBOBIMBNEpect i ve
view of the apparatus of Figure 2. Figure 4 is a sectional perspective view

of the char cog efibdtifleft ofthe if\enfoR AUCHERAiQily shown in Figure 2 in which an internal
combustion engine 100 is provided with a carburettor 110 for combining air from air
intake 120 and fuel from fuel tank 130 and providing the mixturé to the cylinders of the
engine 100 for combustion. |
Blow-by gases from the engine crankcase are vented under positive crankcase pressure
through engine crankcase opening 150 and petrol vapour gases are vented from petrol
taﬁk 130 through opening 152. The blow-by gases are fed via an oil separator filter 160
and the petrol tank gases are fed via a carbon canister 170 to the apparatus 140, being
an embodiment of the invention, 140. |
Figure 3 shows the apparatus 140 in more detail.

The apparatus 140 comprises a casing 200 provided with a first inlet pipe 202 from oil
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Figure 2. Figure 5 is a sectional view of an oil separator filter of the
enbodi newo ®f445810ur e 2. DETAI LED DESCRI PTI ON OF THE PREFERREDSGMAODENENT An °
enbodi ment of the invention is schematically shown in Figure 2 in which™an

i nternal conbustion engine 100 is provided with a carburettor 110 for
conmbining air fromair intake 120 and fuel fromfuel tank 130 and providing
the m xture to the cylinders of the engine 100 for conbustion. Bl ow by

gases fromthe engi ne crankcase are vented under positive crankcase

pressur e séguratog filteP 160 a GESSHECRIA pipeR04 Frohd Carbb chfistep |1 702050 hilPifAa ar e
vented from petrol “tank 130 through opening 152. The bl ow by gases are

5
fed vi ' . Lt I [
char coal TS0 BSAEb3hlatng' fimg 21004 iyl RS pinkl 206 wH AR AT phfd ' * °
' tion. Fi 3. t f, 140 i detail. Th t
140" ar o PeepecaEL pinens b g e 5F RASHOrsvsicn 1P PE4Ge 8BS g 200, pr ovi ded
an opening for liquid solution fill up 201, wiith the first inlet 202

connect ed hednighpiges 282,204 and 206 precdispased i mixing chamberc2fchaving:a seroi¢ f r om

charcoal canister 170, and third inlet and outlet conbination 215 fromthe
char coal cyhndridatbasiin @20TBaclopipk 2022204, 206 hes apbrality af opehiags230 alodgdtsi on
system 110 of the engine. The inlet 202 and 204 are feed into a m xing

chamber 3énhgth,he bp&xnn'ﬁ§ 230 il i 202 204 b&ﬂ% forninfbdeding ghkes The the nfiking02,
supplies the radical hydrogen and hydrocarbon gases fromthe positive

crankcas | [ ' | teer
160, Tho PATSH- T8 g 208 LAROH iy Bkl o wiid i ool < HEHEH BictErably S0
air mxtuge t ' Wi thip the 75 chanber 207. The |iquj,d sol ution
320, "ar o gk, CHRCPTH B Behahdl CRL B e PEFRSHD ththipe Skl #omouoh
whi ch hydrocarbqn gases with air mxture are introduced fromthe fuel
evapor at i“ORcERetiar of 5)- 3§He1nto the mixing ghamberg The basin £20 has oppniggs inthe wi t h
the gas mixture and acts as an air high pressure rel ease of the apparatus
connect edasotirowgh which liquitisprayed frony pigiea2scfalls.fhecliquid therepdsespthaangh on
vertical position for disposing the liquid solution through an opening 216,

liquid sdilteri2s0 andevult lofhic hppomab tirohgh batlet43H: 2080 be pamped Badkathitorigh t he
inlet 208, while the gas m xtures which are introduced through an opening
218, her ghpt bR 206t ures flows through a tubular channel 217, which acts to
guide the flow of gases to 212. Wthin the tubular channel are two sets of

G Scnar gor s PEEPICHGHGN B Sbriadd Bubll fefghe G MZAH pURIRRIL R,

di scharge ci FOCEsS Of negati oha |

i xtur o5, SeaheY Rt PSRt Bt Saspas tyott meonpate o1 ety

pre-oxidi zed hydrocarbon gas vapors, then fed to an inlet 110. Thgse'gas

vapors i risfleotes channeh230, whichiacts te trapsliquid selutien pagd pyer tre lonizing peintye

i mproved fuel consunption and at the sanme tine increased 6

' two ionizers 240 before exiting the apparatus 140 through outlet pipe 212. The ionizer

uses the process of corona discharge to ionize and negatively charge the gas mixture.
The gas mixture is passed from outlet pipe 212 to the air induction system 110 of the
engine 100 where it mixes with the air flowing into the combustion chamber. It has been
found that introduction of this gas mixture to the air induction system helps reduce
pollution and fuel consumption of the internal combustion engine.
The carbon canister 170 is illustrated in Figure 4 and comprises a housing 300 having

an inlet pipe 302 ahd output pipe 304. The pipe 302 connects to an inlet channel 306

adjacent absorbing element 307 comprised of preséed charcoal which on the downstream
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engi ne power of an internal conbustion engine. The carbon canigter 170 is
ildustrated WA e 4 and conprises a housi ng 300 having an FPHFEGCoPa2
302 and out put pipe 308. The pipe 302 connects to an inlet channel 306

adj acent absorbing el ement 307 conprised of pressed charcoal which on the
downstream side is provided with an outlet channel 308 |eading to pipe 204
of the apparatus 200. An air inlet 304 is provided at the opposed end of

t he channel 310, Vol atile hydrocarbon gases vapors which evaporat-es from
the fuel tani9& &nhproyideds withian, outlst chanpel 308 leading2to mipe 304h v airainkas 3 1ais
vapors are absorbed and lightly held by the charcoal 307. Wen the engine
starts, the prpdidedatithe oppesedapnd ©f the chiamval 308r Majitile pgases) gvaiBatenshdpiss
fl ows through channel 304. Since the hydrocarbon gases are lightly held in

t he char coal throuphyth@ petreiraio véntito ivlet Banar308T M the Tasis@r.| Thegases hidl atibftied
204, both charcoal elenent are separated by a plate 315. The coarse

32?&2??' ac. Lﬁ‘ﬁﬁ%}i% i Efea“*ﬁat- Z‘é@%*?q*aﬁtyeﬂé%?‘%@tﬁﬁi?5%@5?49;@8%911%%e
_ P J Feade, HarnedfaTdr e _
Compr | 865 o SRSHLATI0,0) eshaichacecal 30hrSioee die basBocasbon en Ao liEkiy hiddn A

single plate defl ector 406, divides the two filter sets allowng gas to
pass on t he Bf gbarcaaly theyareidsawn put by thevacywnn pressBeito the becond dnles pipe/204
| ower primary circular shape filter holder 407 and | ower secondary filter

hol der 408 Whehoihspacator: filterak60rie shonep éxt Figure b PhedstParinst domiptises 8 HORSAE Y00
410, filter holders. The tubul ar shape primary filter 411 and secondary

filter 412, mwvirpoi Dapoit miebsey, vapsir oﬂtﬁﬁiM?aﬁg]\rglgy %@%@Fdﬁﬂ%&&@%’% tJ&s‘er

| ower primary hol der 413 and | ower secondary eac avi ng at

| east four o | | r r k to the
engi ne thr oﬁ%éﬁegﬁgi%%c gr ei’ﬁa‘bﬁ’gw k’?{)sggég%fi%?ﬁ}lgeﬂawgaﬁ&ﬁ?ﬁé J the
for these fi IS.h ent e as.yapor.,m xtures of bl ow by hydrocarbon and
r adi cal hydr%oé'gwggggggf’ﬁ?‘ggﬁs%gn@%?&v de;? trstroys path gﬁ&‘%‘l"&&h 233 witheilr
passed into the engriine fromthe apparatus is to sonme extent disassociated
by the el ect$8Rets bringicpliected oprtheidefleetorshnhgld by theefilter KOS asdheigages pass
nol ecul es of negatively charged pre-oxidi zed hydrocarbons conpri si ng of

negati vel y cheougbahégeparatpr., Ohwiticbe colbdcahby andmeivable &il eslivctordic: Ay oil
react with the air and fuel entering in the conbustion chanbers in a nore

ef ficient usmlleéted liwsite Sdparutbly 1600 passtd baskktodRe ehpiiethroth PipOuber W se
were vented out into the atnosphere. During the test it was ogserved t hat

conti nui ng %%eé_lfndtéﬁ%oﬂmeﬁ@&ﬁ%ﬁg %ﬁg i&ﬂ*&f‘:ﬁl&é%?@ 0% HORARh ke SI0Mehdi®

engi ne thus having a carbon cle effec e excess ol
PS%?E Ie\(;el y QQ%@@mB&%gx%ﬂt of ?l%?ﬂ'c W:' ra% ri]lu% %{Je%yaﬁlgzdre e%erex?c%nnucrlr?gg sl. }&Sprziitgc?pal
| difference inl this embodiment of the invention concerns the mixing chamber 500 which
in this embodiment is of hollow cylindrical form provided with a longitudinal opening
502. Hollow cylindrical inlet pipes 510, 512 are connected respectively to the petro! tank
vent and engine crankcase vent inlets. Pipe 510 is provided with a longitudinal array of
- openings 514 with pipe 512 being provided- with a longitudinal array of openings 516.
Inlet pipe 520 ﬁ'om pump 210 is provided with two longitudinal arrays of openings 522,
524. The arrays of openings 514, 516, 520, 524 and chamber opening 502 are so

disposed that the openings are submerged within the alcohol solution 530 and openings

512, 514 are disposed to direct the flow of hydrocarbon gases into a mixing zoné 240
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separator filter 160, further tr es and allow ng the flow of
radi cal hydrogen and, hydrocarbo to the apparatus 140, thus
preventing oil residues fromentering into the apparatus 140. Q|
consunption is also reduced since the gesidual oil returns back into the
engi ne. The enbodi nent of the invention described is not to be construed as

limtatiio viich @pefiks 52, (92qUirodleeVihe! aRGhYI Sdlutior: ANDplagE td;r% et e

system the inventionis equally of use wth fuel injected petr engi nes

angi nes. CREPRETA oo JoRhd Soioea uiir 30, So0ee " phodibly ey i "
P ong APt PR AStefnl TR crpRodintent B fper providpd oL anRAgle Wt

dppar atug, of the invention may be used with only one inlet fromone or the
ot her verince the gasinlel pipas arsr submpnged, 3t isanecsssary tohaupplypesitivewpresseseitooni ¢
negative corona ion discharges circuits 240. This is not to be construed
as | i m t bubble theagates thronghiter ligdidelretier case of gases fions theocrankcase,thééesggar ge
circuits may be enpl oyed, dependent upon the vented gas m xture flow rate.

The mi xi g nderposhitvd ABnkASE predduird ad 12 the gREOFrofthe! PEGS] 280 ate rh

enbodi ment of Figure 3 by mxing the liquid mxture into contact wth the

gases W Hﬂriﬁé ﬁe%e&é@phf 4P ﬂk?ﬁ‘%%% gfrq tib §§s°t8h “L{'i?x ‘a m\ﬁﬁ%\eéffecp ther

“m Xi ng net hods y be used, an ultrasonic spPayi ng device my

be used ifst f _the i |l e mi xing and a,pul satin vi br.at i on

mi xi ng dg@‘? &%9%‘39&3 'B'@‘Qﬂ?e‘ggo &J%‘"Y HESEh RS PW&?“&P@G%@%@@%@ @t&ﬁi Xi ng
of the gasgs with the solution. Tests were conducted to eval-uate the effect
of a tesEngipy from the apparatesdisde some exientdisasseeiried by the ionisation\pseedss thus

descri bed upon a diesel vehicle's performance in terns of 8 snoke | evel,
fuel conferming éenisativnpMake- Weight: Substances fvodudts shinhr rrastein thenpanbistioa t est s
wer e conduct ed whereby neasurenent of snoke |evel, fuel consunption and
power meakamisrenta were efficiehethattiér thah df ehe@bibvabi cindi petiod |thil igAsesOkverehe
apparatus to a Mtsubishi Canter 1992 lorry pickup having a two litre fuel

I nj ect edifltcAnedd @ﬁggtget@mg #r Midigubi shi tour bus having an engi ne capacity
3298cc. MEASUREMENT PROCEDURE (M TSUBI SHI CANTER 1992 LORRY PI CKUP) 1.

Snoke Le A asured using a Haktridge Snoker. 2.

Fuel - conCunervift (AR e 4RS ot it confofile het BE UG apPRreli Bieersac
carried gut whi | e f)he tefcﬁ gehiclﬁ i s being driven on a chassis_dynanoneter
si mul at i Y EPCYeHERr PR Fragticls, AeRpss fennt ithiy, enéthe ng clegpingcefiettn®d i n 10
mnutes is neasured while the vehicle is being driven at the constant speed
of 90 knf¢parator filter further removes oil residues form the crankcase blow-by gases so that the

t hroughout the conbustion syst gis (ang, eyentu Ilga/ cl eani ng the conbustion
corrponengvosd.;f&%es. From t he posy _ aﬁmr ventil ati operjse9eféd22

.
yy

c;il residues do not interfere with combustion. Oil consumption is also reduced sincg the
oil residues are retumed. to the engine.

The embodiment of the i_nvention described is not to be construed as limitative. For
example, although shown used with a carburettor intake system, the invention is equally
of use with fuel injected petrol engines and-other kinds of internal combustion enéines
such as diesel engines. Although a solution of ethanol or methanol is used in the
apparatus, other alcohols may be used. Furthermore, although inlets from both the engine
crankcase and the pctfol tank vent have been shown, the apparatus of the invention may

be used with only one inlet from one or the other vent. When connected to the petrol
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b. At the nmedium and maxi num | oad This test were carried out while the
t est. vehi cl eW®9MMS8lg driven on a chassis dynamoneter sinul ati R&T/SG6/00022
on-the-road driving condition. The |load were applied to the test vehicle
whi ch for nediumload was 0.67 kN and for maxi mum|oad was 1.33 kN. The
amount of fuel consunmed in 1 mnute is neasured while the vehicle is being
driven at the both |oad (nedium and nmaxi murj at the speed of 20 knih. c.
Power Measurenent The maxi num power of the test vehicle was neasured using

a chassis dy#mkorent,dhe fijter 17¢agyraeromitted provided thei potrol Gamislie pervided\ith lah air?.

PLU 401/ 108 Fuel Metering System 3. MAHA Chassi s Dynanmoneter. TEST
PROCEDURE 1. vent thaugh whith airaanbedeavs by ehé SpparatasiORe énbodimeht st Figure 3 has
consunpti on and power measurenent. 2. Install the device in the test

vehicle as desar iRt With twe ionizerRafd I8 - -
TEST RESULTS 1. At the Constant Speed B¢ cftiBBdifinL f FigwBPo/th 2 siictiontdr.

%eraSEylsgge g‘ﬁﬁt iﬁn§n§{EP @o E@Tﬁ%‘g %ls limiéYi%E,a ahd a%%eﬂu%ggm ggrlﬁg%s @Qéﬁéa?;%&og%z

1.3170 7. '80 %g 1 1.3348 -~ 8.01 _ 8.0730 _ 1.3168 7.90
7.903 1. 34869cPengepigipon the gas mixture foysrate. Thegnixing meansmixes the gases veith ke
W THOUT DEVI CE W TH DEVI CE Text Sanpli ng Fuel Aver age

Aver age Falsphol splutionyin thecembedigisnt df Figlire:d b¥spmayingdthe solution into contact
Consuned (knmih) (mn) (litre) (I/h) (1/h) (litre) (1/h)
(1/h) 0.0740with thé.ghSes and in the emBodirtieat of Fighrd & by bubbling the gases through the
solution. However, other mixing methods may be used, for example an ultrasonic
' spraying device may be used instead of the spraying pipe of the embodiment of P.'igure
3 and a mechanical mixer or a vibration mixing device may be used with the
embodiment of Figure 6 to assist mixing of the gases with the solution.
Tests were conducted to gvaluafe the effect of a test device in accordance with the
embodiment of the invention described upon a diesel yehicle’s performance in terms of
smoke level, fuel consumption and power measurement.
qu this purpose, comparative tests were conducted whereby measurement of smoice
level, fuel consumption and power measurement were carried out before and after
installation of the test device fo a Mitsubishi Canter 1992 lorry pickup having a two litre

fuel injected diesel engine.

is Sheet Has Been Replaced
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L Smoke Level
The smoke levels were measured using a Hartridge Smokemeter.
2. Fuel Consumption Measirement

a. At the constant speed.

REPLACED

THIS SHEET HAS BEEN




0. 0.725. 4.31 0. 0690 4.10 20 1 0.0715 4. 27

4.342 w8 9944s1 4. 04 4.126 0.0729 4. 35 rCBs@6édboz 4. 14
0.0734 4. 38 0. 0698 4.17 3. At Maxi num Load 1.33 kN -
W THOUT DEVI CE W TH DEVI CE Text Sanpling Fuel  Average
Aver age Fuel Aver age Average Speed Time Consuned '

Consurmed (knih)  (min) (Iitre) (|74h) (1/h) (litre) (1/h)
(1/h) 0.0938  5.59 0  5.18 0.0933  5.56

0. 0862 5.14 20 Thls test was caﬂre@%&i while -the test v%hgg@gs beﬂ@ogligen on2a 20

5.200 0. 0937 0879 524 0

0. 0877 524 SU ! . Fuel .cons ti.on te t at

const ant_speed T%Eéﬁm&ommﬁ% e
PERCENTAGE | : DI EEER CE 90 knih 97L/ 1100 km =

8. 78L/ 100 km amount pf fygl consumed, i 1Q gYavisp s Measused while theovehiele dsn | oad
0. 67kN TEST SPEED . . W THOUT DEVI CE W TH DEVI CE PERCENTAGE 20 kni h
21.71 L/ 100 km bemg dgven atithe domstant speed of B0ckmfhiel consunption test at

t he maxi nrum |l oad 1.33 kN TEST SPEED W TOUT DEVI CE W TH DEVI CE
PERCENTAGE DIb-FEREAthe2fiedioihand maximumd8ad./ 100 km 26.00 L/ 100 km
-6.58 % 7. Snoke Level Test W THOUT DEVI CE W TH DEVI CE PERCENTAGE

DI FFERENCE SVOKE LAiElicdHrere carriedut while (e test 5, 95 %
8. Maxi num Power Test W THOUT DEV °‘“@E““ﬂ%&ﬁ%ﬁg
+7.69 %

SUMARY 1. Fuo ”E%%*E%ﬁ‘%@namwﬂfﬂ%ﬁ@%% o 3524 T ponciing, T0a 2 1200

2 S Sl B SR C RS, RS DT
the speed 20 knmi'h reduced by 6.5 4. Snoke |evel reduced by 55.95%
for maximum load was 1.33 kN. The amount of fuel consumed in 1
minute is measured while the vehicle is being driven at the both load
(medium and maximum) at the speed of 20 km/h.
c. Power Measurement
The maximum power of the test vehicle was measured using a chassis
dynamometer.
EQUIPMENT
l.' Hartridge Smokemeter MK I11.
2. PLU 401/108 Fuel Metefing System.
3. MAHA Chassis Dyﬂamometer.

TEST PROCEDURE

1. Carry out measurements tests on smoke level, fuel consumption and power
measurement.
2. Install the device in the test vehicle as described in II.

3. Run for 200 km.

I —
4. Repeat step 1.
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5. Maxi mum power increased by 7.69% 12 METHOD OF TEST (M TSY%#&M

BUS) . A corrpaW@tWMéS&It udy on the performance of the vehicle in

exhaust em ssion was conducted before and after the installation of the

device. The emi ssion test was carried out at the exhaust pipe and the

Positive Crankcase Ventilation (PCV) while the engine was runni ng at

speed and at 2000 rpm a) Before installat9on of device b) After

i nstal | ati on TESTREStRTENd a 509km drive. Ignition timng of the engine was

adjusted by 3-5 degree (1/8 turn) advanced after the installation of the
Ay thefeonstanh

idle

Enemax. This ddjAith SpeediM KM _he essential and was part of the
“application prod:edure for thejdevi ceWITHOUWDREMGE emi tited f r omWIlie DEMICE | e
exhaust were saffpl Bakt ajSamplidgySeduedr [ Aeerage | Avarage | 1. F@dr b rAvdrage | deerage
Car bon nonoxi de | aBgedd/dir Gime bpi@ontlamedn aut onpt i ve gnPensumedanal yzel 2.
Ni t.rogen oxide & [ fed (Rtent o5 HiWI ronifént gl Pisdect i ofVmAgenc@/h)
Met hod 7. 13 CLAI MS| Appar aff usq ﬁm ah igMzernal c0nbuata'1wn engr.oe
conprising:- a fi gas inlet—c ol al f ? tf@an i K
hydr ocar bon gases f om sa|1§ i”'fpg :cr.éc&"ag Bluq |38t \,E“S\iggtf‘oz %@" ghgé)lane
crankcase vent fo take hydroc [ bbB48Eashs B9 t he saidiAiBKdasBOtalt hird
gas inlet for aijr, nmeamps for X|n-g hyHr ocar bpn gas |vapors from+heifirst
gas inlet, hydrocarbon gas vapors fromthe second gas rnlet and air from
-the third gas 2. rAt®Mediuni boaa 0.62kN d mi xture, neans to expel said gas m xture
fromthe m Xxing|means, an el e¢troni cyRRit Mevieer ong i on di saoRHIEVICE CUI t
-or several to acWﬂ'@g‘ﬁ;ﬁ%rﬁﬁ,e;au T AVeragd| Avdra 0 ] g erage |
. charged pre-oxi di zpdedydrima DConddhed APOr'S, RN outl letogseiieadt ed tofthe aif
“induction system fihmi Nt eqigl [cormamst i Pn @igi pe,anfyi rist gag oyt | aky gecamg
gas outlet and tfhe thifd gas cutolda,gocomeg&pd To thel mMygA4y Teapys $al d
m xi ng means corsi sting of a rxrg—charbe whi ch—tre—ydrrocarbon gas
vapors fromthe |crankcdse and {th®O0f28| |t 81 vbnt ed nt-lwgqugﬂ atd%ane
sprayed and pasged 2ohr gugh1the | 0.QWiSl fri x4.20 e} t 4342 bubiOLOSA7t ¢ VA4t het. 1SS
m xture, 0.0729 4.35 0.0694 4.14
0.0734 4,38 0.0698 417
. 3. At Maximum Load 1.33 kN
' - _ __ WITHOUT DEVICE L WITH DEVICE
Text | Sampling Fuel Average | Average Fuel Average | Average
Speed Time | Consumed Consumed
(km/h) (min) Qtitre) (/h) m) (litre) (I7h) my
0.0938 5.59 0.0870 5.18
0.0933 5.56 0.0862 5.14
20 1 0.0931 5.55 5.566 0.0872 5.20 5.200
0.0937 5.59 0.0879 5.24
0.0735 5.54 0.0877 5.24
SUMMARY OF TEST RESULTS
4. Fuel consumption test at the constant speed - o
TEST SPEED WITHOUT DEV!CE WITHDEVICE | PERCENTAGE
DIFFERENCE
90 km/h 8.97 L/100 km 8.78 L/100 km -212 %
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one or nore electronic negative corona ion discharge circuits applied in
paral | el‘&w each 14 havi ng an out put power of 1, OO?C‘FI%E volts
to 30, 00 nega%sve volts, and said liquid m xture has an al co fé/doﬁfz
concentration in the-range of 5%to 90% all organic, 2%to 5%tu_rpent|ne
and the bal ance being distilled or filtered water, characterised in that
negati vely charge pre-oxidized hydrocg rbon gas vapors are mxed with
anbient air in the air induction syst @ of an internal conbustion engine to

i nprove t Yeri@ esnstimplibh tdstat iRShediim idsRI 0.67ARNI On i n the internal combustion
engi ne for Wm%r‘ﬁﬁﬁﬁﬁr_omcs mer eWITef DEVICENCly ®PERCENTAGE! qn of
carbon deposits of an intjernal conbustiop engine. 2. AD IAFFERENCES

claimed in Jarm1 furt het[ conprising a ¢harcoal canistef having two

separ at ed char co20 kefrenent weion Lie9&mbs | h2868LHPREM gas| vapd®Z, %a fi1fst
inlet connection fromthel fuel tank vent}! a second inleti a first chancoal

el enment consi sting of coar se charcoal fo j pressure rel ease and air
filter of 6t fuel tion test af the,m Rdoad. L33 W ST i ne
charcoal fo or | hy ' 3 d W, NCE 3:

a

Appar at us ap—etet+ret—n C aH-t—fur-ther—gonprstmg—anort—separ ator |l ter
connected tp th F i nl etz-,fgsqmdol*ﬁ, el giagqmq{@algﬁ,ase vent glsg ghe
apparatus, an 0|? means for trapping oil and carpon particles,| and

means for theort—toTerurmback—mTo Th ENgIMe Cr ankcase, WwWherern the
trappi ng eghfokeQeWITe a plurality of filter nmenbers formng a tortuous
path for thge gases. 4. AWBRHOUT DEVICE [[ai neWITHDEVIGEM [L VIERCGENTAGENtjed
hydr ocar bon| gas vapors_when mix_in the lijguid m xture by| mdAREERENGEDr dyi ng
said gas vapors through the liquid mxturfe in a mxing 1p chanber, |vents
out high oc aﬁ?éo'ﬁ%’sEVépQ?‘lss from Bhe |iquild mi xBlre, expoped¥Sote or !nore

el ectroni c hegative—coronb-iondi-schargelcircuits—tofor negatively.
char ged pr.e- Xl d| z d l?/'flef carbon gas vapors, which are t hen introduced to

the combust i3 R UTENIGE T2 B
consequent |y, t0 increase pi’ston corpresgi on and’ éxpansi pn g F@ﬁshl rinal

conbusti on emgrTEe. 5" Apparatus as chgrmed T Crarmtwhererm vernt cd
hydr ocar bonjgagiMmuappOwen (E recovaped from the hael tank pnd e fe
crankcase vent, to form efhane and net haje hydrocarbon ghses passed through
the liquid mixture in the m xi ng neans associ ated W th oxygen, bubbled out
fromthe Iigui d m xture as di ssoci ated hydrocarbon gas vapors, passed

t hr ough re electronic negative corona ion discharge circuits to

form negatl veIP/ charged pre-oxidized
consumptlon at the constant speed 90 km/h reduced by 2.12%.

2. Fuel consumption at the medium load 0.67 kN and the speed 20 km/h reduced by 4.97%.
‘3. Fuel consumption at the maximum load 1.33 kN and the speed 20 km/h reduced by 6.58%.
4. Smoke level reduced by 55.95%.

5. Maximum power increased by 7.69%.

-_—
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hyd‘r ocarbon gas vapors, the said negatively charged pre-oxidi
hydrocar bonW§bE/4#8%lor s are t hen conbined with the anbi ent ai rzf%ﬁf%émn -
through the air induction systemto inprove the mass of =i

in the conmbustion chanber of an internal conbustion engi Mhis Bieet ratus
. . . . .. . as d

as claimed in Caim4 wherein the m xi ng neans conpri ses

the vented gases into contact with the |igdid m xture by g[ﬂ m

driven nechani cal inpeller nixing device. 7. Appar at us
C ai m 4 whel@AMBe ni xi ng nmeans has an el ectronic or nechanical punp for
punpi ng the solution through the inpeller m xing chanber. 8. Appar at us
as cl ai med iln anyppaeato$ faren intersalocomgbustian rengiteccamprising | i qui d m xture
has an al cohol concentration in the range 5% - 90% all organic and the

bal ance being fi latgas éaleOéoriestable!te dneaF Alpetrdl _tank_v%ﬁt);ﬁfcﬁéxtlénggﬁe clankeuRe vert:
any one of the preceding clains wherein the liquid m xture has 2%to 15% .

turpentine and t I i'ﬁggisf' e st | .
Appar atus as cl a?’?reéaggifﬁpgﬁ§mg offr%){?e{h%ﬁggééﬁ Hgg%laglﬁggy\%g{rl%? #S\f/beﬂ é'?oak e
hydr ocar bon gas Ohﬁ when m x into the liquid mxture by neans of an
inpeller inam |§i§ BAHOUS SYRSIANSES Ut hi gh octane gas vapors froma |iquid
m xture. 11. Apparatus as, cl ained in any one of the preceding clains

wherei n the hydr 38dppigar frsionizing, thergas gnixtwe: ad m t he fuel tank vent from
only the engi ne crankcase vent or only gas vapors fromthe fuel tank vent
coul d be recover edmixture dutket appectdbls td an airintake ofaheengimey char ged

pre-oxidi zed hydrocarbon gas vapors. 12. Apparatus as clained in Claim1ll .
wherei n negali velAplahiided BlafneXiifl TRV REREP QdniREINA RO TartRere gas inlet

i ntroduced to the conbustion systens to increase piston conpression and
expansion of an i US| j ARRPIRt dh3i,S i i N

Cl aim 10 wherei nc?é@%é\%l%g&\%n@éépﬁ§%é§?%oth&b£nvapor g ézgl é&r%l%%@grgggewo
form et hane and t hane h car bon- gas m xi.ng wi th negatively charged
oxygen gas vapor EE? g'f‘ﬂ?eﬁﬂgﬁgge‘eﬁﬁﬁﬂg%%‘ﬁdflﬁm‘x‘ Fa¥PR%us as clained in any
one of the %r ecedi ng étl ai s ll\gl_nerqij_nhgfgat,gvel y¢l§i§]?r edhé)r_e- #?Xi di zed

hydr ocar bon3gas VRIS Asprlaimedyjin [Clagm i er WhETeNg g FRIXHIE means

i nduction system 15. Apparatus as clained in any one of the preceding

cl ai m8 wher ei n hydmprisehoeags for\sppayisg khes solitiounirfta elontaanwithnitle pasdst | ve
crankcase ventilation system of an engine are fed through the apparatus and

then fed tod4air iAppagdtu®rasSyiaimed ®h EGRimnNlebpatlafif PUThéreih @RIiniRingl Gneans A
met hod to inprove the ratio of mass of air to nass of fuel by: taking

vented hydrocar begnfisey aRAixing ERdBer’ MelvhichMthe sblutlon! it diddoked khd ek bt

11111 111111

bubbling the gases from the crankcase vent and fuel tank vent to each inlet
through the solution.

5. Apparatus as claimed in Claim 3 or Claim 4 wherein the mixing means has an
inlet and outlet for the solution and a pump for pumping the solution
therebetween.

6. Apparatus as claimed in any one of the preceding claims wherein the solution has
an aicohol concentration in the range 5% to 30% with the balance being distilled
water.

7. Apparatus as claimed in any one of the preceding claims wherein the alcohol is

selected from ethanol or methanol or alternatively turpentine, all organic.
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t aki ng vented hydrocarbon gas vapors from engi ne crankcase, taking anbient.
air fro sphere, mxing the vented hydrocarbon gas p¢qpQiosnogedd -
anbientng%$$mﬁ%ﬂpa liquid m xture of water, alcohol and tufbentlne. causing
di ssociati on of nol ecul ar chains of hydrocarbon gas vapors, expelling the

di ssoci ated nol ecul ar chai ns of hydrocarbon gas vapors fromthe liquid

m xture, passing the said dissociated nol ecul ar chains of hydrocarbon gas
vapors through one or nore electronic ﬁ%gative corona ion discharge to form
negati vely charged pre-axidized hydroearbon S wapor i nt roduci ng the
negat i vel¥ chabpRegs & eeimed inny oae of Rie Rifoegiie AR, rthet opprising d ges

i nduction systemof the_ internal conmbustion engine. 17. Met hod,

accor di ngl y t cnd) vapent @bsqikingeclemert connested, tocthegas iglet for sonneckionntons x
into the liquid m xture by nmeans of an inpeller in a mXxing chanber vents
out hi gh oct arpetrphsankapemts froma |iquid mxture. 18. Met hod according to
‘Caim 17, wherein the hydrocarbon gas vapors recovered fromthe fuel tank

vent frorg.onl yAdp 105 Gis elaimhad KaaCkime 8t whereirthe GdSorbiR0 efentén® Mnclifes uel
tank vent coul e recovered into the apparatus to provide negatively

charged pre- Oﬂh‘ii-c?o%ljcﬁlﬁ%?ﬁ@d ?ﬁ’&ir%ﬁpk\é%%h%tre&ﬁ of thdEirdigter according to

Cl aim 18, whereln negative arged oxygen gas vapors are introduced 18
to the cojfpustjon systemdt o incr e pj conpressi on and_expansign of an
nternal o ABPSTYS A5 Heimish in Cifin N, FulBerS SRS B Blsepaaty ot -
negatively charged pre-oxidized hydrocarbon gas vapors are added into the
conbust i on chapmaeated 4o the\gasoiniet Jor cennection e ehgine; sranksgse ¥eat cj ency and
reducti on of carbon deposits of an internal conbustion engine. 21. Met hod
accor di nglk.o GChpparatug aswiaimedrin Glaiov 40 ovheveintthel s¢padator inchudes gaoil filter.s are
recovered to form ethane and net hane hydrocarbon gases, mxing with

negat i vel §2.chaagpatats\ugelaigid inaQlaim 1006r ClairnhElr wherkinidie separatr. inchides hod
according to Claim 16, wherein negatively charged pre-oxidized hydrocarbon
gas vapors confi.ii 1 -%éy; { khef 1 t hrough the air induction system
23. Met hod a@gﬁﬂiﬁﬁﬁgl all_%i,ilhg,éem?gi n negatively charged pre-oxidized

hydr ocar bpn 928« ABRILS il BT Akicfit Wb (AP LRKRRe e boftphisd:®a TBSS

of fuel for an erna ust’ion engine.

plurality of deflector members forming a tortuous path for the gases.
14.  Apparatus as claimed wherein Make-Weight Substances is added in the
combustion, absorbing some heat to reduce: engine temperature particularly

reducing oxides of nitrogen.
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