;e3ec_"ZZ[\@P 6R T AK b9 0 DEC 200~ 10 Decenber 2004 | 66166 1 DEVI CE FOR
SAVI NG FUE G EM SSI ONS TECHNI CAL FI ELD Thi s i nvent # dhDg@l2emes
Bol4e

to a devic fuel in conbustion 5 engines ang_ﬂlbﬁégérﬁ&rezr@oﬁsi ons,

e.g. gaseous emigikons to the at nosphere. BACKGROUND Al 'S inventlon
relates particularly but not exclusively to a device for saving fuel and
reduci ng em ssions for use on internal conmbustion 10 engines, e.g.,

heref ore be. conveREMIF S ORSAPMGTIEL ANRIREBYCING ERISSIONSE' o ¢ hese
exanpl e applications. However, it is to be clearly understood that the

I nvention is capable of broader application. 15 For exanple, the invention
can be applied to any conbustion rﬁﬁ'ﬂ@'%'d Fr‘n%'t-Dj ust notor vehicl e engines.

I nconpl ete combustion pf; 'i?ﬁ%ﬁtﬁ)@f f‘éﬂé%ﬁ}ﬂ% Beviee foPLatitt ful ir{ gaﬂbggtion

t
engi nes. Further unburne rocarbons are vénted
at nospheibe ténginegh ant eeduding emissidns reegggaseais gmisaiomsitb the atresgiiere.
at nosphere. Sone of the gases emtted into the atnosphere include carbon
nonoxi de, various nitrogen oxi des, and unburned hydrocarbons. Naturally
therefore any device which acted gaceesReuD iager consunption and thereby
| ower the running costs of a vehicle as well as 25 | owering the pollution
rel eased to the atnospheisdnvention retates particulartiy hutcreot exdlsively tto andevicall d be

d . i | Ly.. DI SCLOSURE OF I.NVENTI ON A di
To e nanedb kg fo8F A rEHOGRS, sfie o sPEaire, an dteatals Somhusios oo
conpri sifg: @)giﬂe§,u@.§erﬁorhmiw éﬁw}angd &MY irfdee Bha Geridies s wWithnRiél mgjedtors. It

|

| ongi tudinal axis and a radial dinmension and defining an air/fuel flow
pat hway, t hewllldhgrafaes Raicoayeaiept ta Heserihntheyinyentien sdthasafarengettn thasef | ow

pat hway w t hi ~C2~6~ 10 Decenber 2004 2 air/fuel environnment; and
b) a plural ihéf'{/br@@enae{)é)ﬁggg&isﬁaced about the periphery of the opening, in

opposi ng- pai r confi guridbwener, ainds aor bageldaitlp yrderstded athak tha! inventdn is

Bg{ th\r/]vaflouwtgﬁo@[ﬁ'gg’té\?ﬁ%gggwﬂéggi Sn;ir ?Ltlnéega\rmalt Ihelt hteopz)lhgsf IC)19Wadj acent

nmagnets q5 For example, the invention can be applied to any combustion
engine and not just motor vehicle engines.

Incomplete combustion of liquid fuels increases the cost of
running engines. Further unburned fuel e.g. hydrocarbons are vented to the
atmosphere through the exhaust and are generally harmful to the

20 atmosphere.

Some of the gases emitted into the atmosphere include carbon
monoxide, various nitrogen oxides, and unburned hydrocarbons.

Naturally therefore any device which acted to decrease fuel
consumption and thereby lower the running costs of a vehicle as well as

25 lowering the pollution released to the atmosphere would be a major advance
in the art and would be most advantageous to society generally.

DISCLOSURE OF INVENTION
According to one aspect of this invention there is provided a fuel
30 saving device comprising: a) a support body having: an opening therein having a
longitudinal axis and a radial dimension and defining an air/fuel flow pathway, the
longitudinal axis of the opening being co-axial with the flow pathway within an
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5 reversed relative to each other, the plurality of magnets positmned to
provide nmultiple overlapping and interacting fields of nagnetic f cREC 04

across the opening and in the air/fuel flow pathway. Th ' ' us
able to apply a nmagnetic force to a m xture of fuel dr ongfé@ef’ﬁ"éé?Pbam ch

is used to energise an engine prior to its introduction 10 to the engine,
the magnets being located internediate fuel/air m xing neans and a nmanifold

| eading to t ' : Y. th c kng
the.dr opl et spseb e FREF 5 FARYerToe s shue el B BoTufelY 8 ¢
com(:j)ust i gn ahd dpeaimglpm bpﬁdsﬁn‘g-péj:Scd::@f@ma%rpph&@rﬁb@d@o Iﬁquvicﬁﬁ@tpﬂfraﬁtyled si ze
tend to be susgeptiple . to inco ete co stion. I ca t enging to
whi ch this efh%iﬁh Oqtg RO PRIR extangingosyks ?fﬁi'aiiwarf%ﬂeigo ih@ﬂﬁw)p%hga aVlRt r ol

i nternal condnsdveANn@nBeNf rﬁagnétb_eaﬁ@%@e@ with tHCpoRE BEtadRARNt hRagnets
carburettor and a common inlet manifol Ieadln? to the 20 cylinders.

Al t er nat ivel (pYeisRe refRjivadonescathers thel Piurglibe oF shranets PeRiotRY ite PTRddRg
posi ti oned %a&ib%a%ée?}‘apw{al éhtftntéﬂébf?ﬁé fERIs df%?é}ﬁeti GbiBe! %O@W&@péﬂ%ﬂ? gﬁe |

associated with a fue n another form evice may be posit
i nt er medi at eandhig the@ir/fueliflovapethwlg. 25 i nj ectors. The support is, for

exanpl e, a spacer, andyy | i ri.e ] 0 fuel (1ine.
Typi cal ly, the magnet gﬂﬁg£8®§r’r§ﬂ%{]a§]§éﬂf§p§%Eﬂ%@iet[?ﬁf%hee{cos%E‘ﬁéﬁ@ °§0 In
a preferred fuel dropidterie adrwhieh i€viead o @hergioé afesHiis pABLRY ©slindiodubton
support with the poles of the magnets reversed relative to each other.

Pref er ably tiRethgesnginenthe magnetssbeingpcategnistesmgdiate fuel/gjpmixingtmeans o pEC
2004 10 Deceérlil)@? rggr(ﬁﬁllglé”éuiﬁg?%'{ fLS bei ng reversed relative to each
he ﬁ % Q L

other. In a preferre orm XxI's of the magnets is arranged
The magnets apply a force to the droplets causing the droplets

to be reduced in size which in turn leads to more complete combustion and
less pollution.

15 Large droplets above a predetermined size tend to be
susceptible to incomplete combustion.

Typically the engine to which this engine is applied is a normally
aspirated engine, e.g. a petrol internal combustion engine, and the device is
located between the carburettor and a common iniet manifold leading to the

20 cylinders.

Alternatively, the engine may have fuel injection with the device
being positioned upstream of the fuel injectors.

In one form the device may be associated with a fuel rail. In
another form, the device may be positioned intermediate the fuel rail and the

25 injectors.

The support is, for example, a spacer, and is coupled in series
with the rest of the fuel line.

Typically, the magnets are permanent magnets mounted on the
support.

30 In a preferred form, there are an even number of magnets
mounted on the support with the poles of the magnets reversed relative to
each other.

Preferably the device has at least four magnets with the poles of



broadly in the direction of the fuel/air passageway through the device,
i.e. the axis is longitudinally arranged. 5 However, it is to bd &bOER NN

mnd that in sone enbodi nents the NS axis of the magnet10 é{%ﬁbméverse
to the fuel/air passageway through the support. Pref erablﬁ% ts may

be spaced apart from each other around the circunference of the fuel/air
passageway. 10 However, it should also be borne in mnd that the magnets

ially : . j he di i f th
Fuei T+ pasiipadneafORitend RIEFasd i to Godh ol oner ful mmonet s, o

rare earth magnets. 18nPagireferfdd/ forg thegNES Saxis ofnthedydigHels [sOarraAgea
magnet s and preferably specific grades of these magnets. [n a

most pref er r@'\égab’mrt & direstjionof dae fg)ralt PasrAgeMay thjoughvhentavies. AerdEe based
in Warri emo&itibdmggg%%m é\&%gﬁﬁ9Aust ralia is used. 20 The rare earth

magnet s descri pro gh strength nmagnetic fields. This

enhances & he nagneti c Howeeenpdtiis ho be tawpé iirechihd thdtdn fsoaie dmbpdhentathé hey
pass t hrough e device. This enhances the breaki up or size reductjon of
t he dropl et s"@ axi§ Ry tﬁs&%ﬁanahgﬁﬁ@f&yﬂ%{o i{‘gvﬁg@éﬁﬁgﬁww BHodgh on
magnets are mrgljﬁélr@rl y preferred, 25 applicant believes that other
magnets may al so be used al t hough they will not produce as effective a
result, e.g. AN Co ndgieéerablyhdbemaagyetstihay diezepaded bpartdiprateachi bther

i nfluence th [ t f.the magnetic field generated in the fuel air
passageway. %r‘i)%hﬂgﬂggpf:ﬁ@&%rgﬁc?8?ﬂ?e té‘fyﬁ'rrpé'&ﬁgge‘ﬁ%' a cross sectional
surface @rea in the rangRevér, A0sHEUIGABD Be HorHd Mmidditsatthke! maghétsGRal 0
produce a suitable magnetic field in a fuel air passggreway having a

di anet er of e axallycspases) aparkfvnmachaeiber. esmin dhe sRiaetionnf thepiusl/air
t hi ckness ofpé;()s% et will typically be 10 1 0 DEC 200 10 Decenber 2004
4 30mm the ac ugl pth being influenced by the thickness of the spacer in

which the magnet is retdvartdgedisiyi fhe hrghiers aeé Powkriipwadghetshalg.t gesi ze
of the magnets can var%. The support body can be disc-1ike and provided
with a plura®3tYMAgetpertures therein to facilitate the fixture of the

body in fuel/air 1li \ t | ham j
conmbust i%n engi ne |i n;prelg%‘l%gmf @ﬁgngﬁﬁgﬁé(ﬁ% yn@gﬁgrﬁ)g%or'ﬁ\e}égreﬁ%gwgﬁﬂ top
and bot t om cemesy morepeaferdtily hpaafic geaddseofithgse msagngpds.nst  di spl acenent vi a

L 0P, pnd_botom surf aC, 1441 SHBRSL bRt il AL RARBE SERPIES LR ©°
MAGNETIC FORCE based in Warriewood in New South Wales, Australia is
used.

20 The rare earth magnets described above produce high strength
magnetic fields. This enhances the magnetic force which is applied to the fuel
droplets as they pass through the device. This enhances the breaking up or
size reduction of the droplets as they pass through the device.

While neodymium iron boron magnets are particularly preferred,

25 applicant believes that other magnets may also be used although they will not
produce as effective a result, e.g. AINiCo magnets.

Naturally, the size of the magnets will influence the strength of
the magnetic field generated in the fuel air passageway. In one particular
form, each magnet has a cross sectional surface area in the range of 20-

30  50mm x 20-50mm. This will suffice to produce a suitable magnetic field in a
fuel air passageway having a diameter of 22 mm to 40mm, preferably about
25mm or 38mm. The depth or thickness of the magnet will typically be 10-



‘An even nunber of nmgnets, in total, can be provided with the pq s_of
pairs of the nmagnets reversed relative to each other. The device HECh 0k

four magnets spaced substantially 15 equidistantly abou ';)E?e Cj rcgéb rence
of a circular opening in the support body, arranged at té|8 %%?l"#?ﬁr g90

apart fromeach other. The device can ingll ude six magnets spaced
substantially equidistantly about the circunference of a substantially oval

shaped openi I e p b .20 Accor di to.a furt aspect .of the
present i nve%hﬂ tbﬁechﬂé’ls%rﬁtgﬁ%ég 'Hﬁ‘f'%qeqrsg)éiqﬁﬁ tgﬂf‘gf‘@?ﬁ PE&F‘%@ e Mal
conbusti on ewbicheheafiBghet i@gre_@ewbag!te\/_vinrbeﬂag;bﬂe%iétéd PR\WweRF Bhdtetheodizafl a
fuel saving device as aforesaid positioned between the carburettor and an

inlet to a cHRINIINRAS CARMA¥r of the engine. 25 According to a still
furth t of th i ti ] j I f
urther aspect of the ?ﬁ&%ﬁggogy@. eaﬁgmﬁg&u@ aREBroURBAAWh & pRvaly™ T OF

an internal conbustion engi i S1hg a single or double"thro

car bur et thor efnaperturesitherein tegfadiivatedhadixairerof e Bogdp i tifaskair Heé veRiing he
carburettor and a orrgon hnl %t tg t he conbusti on chanper of an engine. 30
Accor di ng t o8 SPPUSHRR chambge ghar injernal gombustion epgdinedinéon there is

provided a fuel SYSte@&i%blﬁ‘tﬁé’@ﬁﬁgég?ﬁogr@rﬂﬁe ?ﬁgiea‘»{?iﬂn ?ogé%ﬂg!tﬁ)t@'m

mul tiport fuel injection systema ast on savin evice as
aforesaid caved PaEs20bichl Beberee ttre magiists Sagaisstt displedehenieda topeafidel

i njection fuelttrai I Fflnd tFﬁénj ectors, According to a still further aspect
of the pr eset?l‘_? TMPEREFER O H %”F?%Orgtl’%dﬂ'ded a fuel systemfor a combustion
engine ifecl uding a fuethémadretslenh 68 asurdPiPil SLgPBSS, BY k8P sidib oF ]EO

t he conmbustion chanbers) of the 5 engine. According to another aspect o
the present @goBWiMantanyahapes provi ded an enissions reducing installation

conprising a device asyaf sai i with, the exhaust. system of a
conbusti on engi ne. Acc%'?f?’rﬁg Wgﬁﬁﬁﬁmﬂ%rme{gﬁic?a%ﬁet%gv'idsﬁ e\f‘@i1 (Sﬁe
there is 10 poleyiofpdire offttidedgatts repemddeldtive tbrichespeeny and eni ssion
out puts of a conbustion engine, the nethod including the step of

interposing a fuel savifg devicee cas drayeedavd Mmagneise spaced: tsabstartiatyt or

and comp | ; i f o C I i.ne,: sych a
fuel mxture Lgélg’gggﬁ h?%ﬁ%ﬁfﬁéﬁglrg%ﬁélrﬁgé? n&{?;a#cl&g%? §§%:"ﬁ§ 'Heth%cgw%
Accor di ng t obodyt, aaravigeerat appectimately 90° iapaetftoroachiothier.i s provi ded a
met hod of saving fuel and reducin errpﬁs' ons including nmounting a fuel

saving device as af or e5% ddgYica &Mt X i fjagpelt “sRAcedmsubstandially
> it _ fesar drone . |7 I
I nternedi a ee@laié?ént!yh%&ﬁh}t'tﬁé diﬂéﬁ}nfér%'nl:ﬁgd?]ﬁjaugpbétahﬁgl Bval%%egroﬁﬁfrﬁnﬁue

m xture passes through the opening int savi nd devi ce. I
savi ng and einitbeisuppeddodyng device in accordance with this invention may

doscri 5@ n”detai I sevarrafgci:p itNerBsRPHent B prasret iR Po e ih
reference t oplovRiedcs AIEIFAYINYCsyStEm foBan iftepndlWoRksRstdh dHghvé ebrBrisigSa
detail ed description is to enable persons having an interest 1n the subject
25 matter ofsingle phisubie thieal casberstioy arsk aj fugrﬂavdng idevicepacafocedaid
effect. It iSodiffoned between the carburettor and an inlet to a combustion chamber of
the engine.
25 According to a still further aspect of the present invention there
is provided a fuel system for an internal combustion engine comprising a
single or double throat carburettor and a fuel saving device as aforesaid
positioned between the carburettor and a common inlet to the combustion
chamber of an engine.
30 According to a still further aspect of the present invention there
is provided a fuel system for a combustion engine comprising a single or

multiport fuel injection system and at least one fuel saving device as aforesaid



B A
‘be clearly understood that the specific nature of this descriptiongduesmpt
supercede the generality of the preceding statenents. BRI EF DESCRI PTI ON OF
THE DRAWNGS 30 Fig. 1 is a three dinensional view of a1‘éﬁ;ééé‘?nﬂ)é} 004
accordance with a first enbodi mrent of the invention; Fig. 'S a plan view
of the device of Fig. 1; Fig. 3 is a schgmtic draw ng show ng the
Nor t h- Sout h ~ 0 DEC 2004 10 Decenber 2004 6 orientation of the magnets in

. 0 DEC 2 mber 2004 6 orientation o :
w'th a secontrLidher betidtn feilehRicRuth Hbr Y dnBund IHEUSA "  ronsi onal

view of a device in acAocatdimgetond tshill Funtieér aspddies thotppdsernhvaitiontere
I nvention; Fig. 6,js, a fscpemat ic plan view of a device in accordance with
anot her enbo8i H@Ht‘leéif atfyel isystem ifoha epmbustion; engine pkeding A duelsaviner a

variation ofgdfig Q@VéJSPes‘éfd Fdimtdd at Qﬂqﬂ%? t& it 8@ﬁ®sﬁoﬁ%ﬂ%%€r§s&@fﬁﬂe\” ew

of a device In accordance wth yet anot enbodi ment of the invention, and
Figures ® toendingl | ustrate exanples of installation sites for the device of

the present invention jn twpical motor vehicl ngi ne fuel systeps. 15
DESCRI PTI ON In Fi gs.  1cerdRp cfR. ABRING" dshgied of ePEENG N 'PPy_{h%Be dSt uel
savi ng and eprosigiednart @ntissibngl egdwdsing mmmgdamﬁ%nmw?gﬂ d h@}/ib@vﬁlbfd?ésaicé
Broadly, the devjce, 1 conprises a support in the formof a attene
rect angul ar %%E@%%Wlthﬁ%e’ﬁ‘%bwsé‘?rg P ALOMRUBION BNPIREr et hr ough. 20 A

plurality of permanent AGRHARESte? RYfath HAMICdsFEQUBE th%‘ﬁinG%ﬁt%Hﬁﬁ%?é‘9§ of

the passageway 3 Fig. 1 shows recesses or apertures w thout nmagnets fitted
or insertled provided ar ingthodaf imprepieg the fuelnecspmuand rasnission coutputg nest a

These are 25:4fifgdtohYerfivé! ARSHefNo8nBRYRG RE" SBPH intRHS a fuel saving

device as aforesaid in line with the carburetor and common inlet manifold of an
internal combustion engine, such that a fuel mixture passes through the opening
in the fuel saving device.

15 According to yet another aspect of the invention, there is provided
a method of saving fuel and reducing emissions including mounting a fuel saving
device as aforesaid on a centre point injector system, fitted intermediate a fuel
injection fuel rail and an injector, such that a fuel mixture passes through the
opening in the fuel saving device.

20 A fuel saving and emission reducing device in accordance with
this invention may manifest itself in a variety of forms. It will be convenient to
hereinafter describe in detail several preferred embodiments of the invention
with reference to the accompanying drawings. The purpose of providing this
detailed description is to enable persons having an interest in the subject

25 matter of the invention how to carry the invention into practical effect. It is to
be clearly understood that the specific nature of this description does not
supercede the generality of the preceding statements.

BRIEF DESCRIPTION OF THE DRAWINGS
30 Fig. 1 is a three dimensional view of a device in accordance with
a first embodiment of the invention;
Fig. 2 is a plan view of the device of Fig. 1;
Fig. 3 is a schematic drawing showing the North-South



‘The ‘specifications of these magnets are available fromthe Aust lrg)a an based
supplier nmentioned earlier. The arrangenent of the North-South BEC P04t he

magnets 4 are shown in Fig. 3. 30 The polar axes are arr. LIy in
the direction of the air/fuel passageway. Adjacent nagné?;\g%ée}vrgg%%@éed NS

orientations as shown in 1 0 DEC 2004 10 Decenber 2004 the drawings. In
use the support 2 is coupled in line with the carburettor and conmon inl et

mani f ol d of %dtﬁﬁgﬁ Bﬂhecrgl\%gﬁé%i 'ﬁﬁ'&?@.gkfagé:f%ﬁl +,hat the fuel air mxture

passes t hrough e passag s 'exposes fuel droplets

passing fromthe carbuFigt oshbast Seplannvibel df tp debizenigeboriahnicel Witafat he
magnets causing the droplets to reduce msize. This |eads to nore conplete

conmbust i on wiFPNAdRMpadimeriof the inyentigni nder causing | ower fuel consunption
and | ess exhaust gas | Yt d M rﬁﬁ% ' ) I cant
bel i eves that the matgﬁ,gi i§|$ %?Qre%eogﬁ)%le a{lgﬁvﬂgf%ﬂg}\&gf%é%ﬁ&%@ceﬁ&@h
magneti ¢ § i eyetsanuithehembadimeant oftymizivention;s to substantially reduce the
size of the droplets. The_applicant helieves that the stron netic
fields break down the %’92@ Sta §ﬁ€e@?gﬁl%% VigYY of Rafleyine 'H@&%Pg%%vlﬂbe
reduced in shg&hbPerboliméMbiahe VBN di ameter. As a result, the fuel
dropl ets have a substantially greater surface area in contact with the air

and t he subsequent confbigs7ii®a schaotaticplam vieveots varidtion otheodeviceopFig.e and
nore effici eﬂé_. |t is closer to a conplete burn where all the hydrocarbons
react 20 wit ’o@&f%en. Experiments conducted by the applicant show that the

devi ce dmes reduce subsigastisad lskhématio PIBe il of A 86vide IR RicsrdindeUlth
passing into the cylinder. Experinents have also shown that the use of the
devi ce | eadsYét@nother embodiment of the invention, and

Figures 9 to 11 illustrate examples of installation sites for the

device of the present invention in typical motor vehicle engine fuel systems.

15 DESCRIPTION
In Figs. 1 to 3 reference numeral 1 refers generally to a fuel
saving and emission control device in accordance with the invention.
Broadly, the device 1 comprises a support 2 in the form of a
flattened rectangular block defining a fuel/air passageway 3 therethrough.
20 A plurality of permanent magnets 4 are arranged around the
circumference of the passageway 3
Fig. 1 shows recesses or apertures without magnets fitted or
inserted for clarity.
Each magnet is a neodymium iron boron magnet. These are
25  recently developed high power permanent magnets.
The specifications of these magnets are available from the
Australian based supplier mentioned earlier.
The arrangement of the North-South Poles of the magnets 4 are
shown in Fig. 3.
30 The polar axes are arranged generally in the direction of the
air/fuel passageway.

Adjacent magnets have opposed N-S orientations as shown in



25 reduced fuel consunption. Experinments al so show that sone forms, @f t he
devi ce substantially reduce CO (C02 and NOX em ssion |levels. Wile REC+ 4984

consunpti on savi ngs have been enphasi sed the reduction i 1 SSI re
al so significant and inportant. 30 The applicant has acﬂ?é@%%%ﬁ%%ﬁﬁggvings

of up to 63% with a preferred device according to the invention on a four
cylinder petrol engine. Fig. 4 illustrates a device in accordance with a
second possiTlﬁéed Wi OoEC zao~ 10 Decenber 2004 8 enbodi nent of the present
i nvention. J8WN%E s structural | y and functionally very simlar to that

in Fig. 3 and unless dhhggemifesupsbret gdcdupted #Mliné alitH GRE Barbuigta! andr e
used to refer to the sanme conponents. 5 The device is used on a vehicle

with a tw n SHPERN iplgt manitald of amintereadsombigstionyenging gychthall thaduelkaioval
passage of SMB(ZLT"% és%'ewhﬂﬁ@ﬁttﬁﬁ p&rsgége@gggitﬁgpéin_surface area than the Fig.
t. er struc al’ 'di e

1 enbodi nen not S r ren étween this device and the
Fig. 1 dévice is the sThisrmgposts fael dropbets gramsindy frloen the carheretoc e dfe t he

10 passageway. .This provides a netic field across the |arger craqss
secti onal sﬁ?ﬁgaldatpetbedpagﬂ%t'cpﬂ%gag yNaghets caiising e degpl ?@H@g\“%r
magnets of tjRejfd 9. 1 device. In the case of the devices illustrated by
figures 1 to 4 fixture 15 apertures 2a of various shapes and in various
posi tions can be proviths leads e rsogpoomplete chopbustionbwhenthe duer eplers es
(not shown) ecure the na

i ded t inst, di spl acement vi
{he top ant DEtBREL I G- iE Smympihn psSSiharsspalips, ' °
anot her fgnbodi ment . Theithbat b'%iritrttftﬁjrﬂﬁ'bé/ fsorg, Rlpplidant befbvesAHBAS 1

magnets 4 which are |ongitudinally spaced from each other. In a layer, the
magnets 4 ar@agpetgdeseni appliaseta thefuel depletsale she rmagnetic éietds phéhe

fuel /ai L Ol j t th- th
were paral | oo adpelsiac fo Sustanti GeR0ES MO LRe ot Bl Gty £ 77
magnets 4 are arrangedlHeappiicattobehevisn thaththecistrongf maghetic dleldddreak

passageway W, th smal| spacings between adj acent magnets. The pol es of

adj acent nagHRWR the size, &JEP ‘%PB'G&?)BBQ@E@ ﬂh.e roplefe My b reducedoin 7@ teragnet
i's adj aggnt égﬁmﬁg%lgt}nﬁ%ﬁd[g ét@? adj acent magnet. Each | ayer conprises a
plurality of magnets, e.qg. \WIO ‘magnets 4, 30 arranged rel ative to each
other as with the prevAsagesuthdherfestdroplets haye atsubstantiatly graatdr sutface a

sleeve 5, e.qg. of copper, .alumnium, steel or other material having slots 6
defined t hordeR. InseMactiith te; ar gt subsequent camyistipRgeaatien &hdie)

which i s mougfidet &l hbee %ﬁPIée%H@'morelefﬂciQﬁE 200 10 Decenber 2004 9 line.

The housing typically has flanged ends (not shown) for attaching it to the

adj acent conponents. This eloger tsasonmpleteagurex wheer ell dhe dydtasabizonsecsict ed
seving dovi Bt SR 00 Fhel (i oction systemas distinct froma -
carburettor system  Experiments conducted by the applicant show that the device
does reduce substantially the number of large droplets of fuel passing into the
cylinder.
Experiments have also shown that the use of the device leads to
25 reduced fuel consumption.
Experiments also show that some forms of the device
substantially reduce CO, CO, and NOy emission levels.
While the fuel consumption savings have been emphasised the
reduction in emissions are also significant and important.
30 The applicant has achieved fuel savings of up to 63% with a
preferred device according to the invention on a four cylinder petrol engine.

Fig. 4 illustrates a device in accordance with a second possible



Fig. 6 illustrates a device nmounted on a centre point injector system Mre
specifically, the device is fitted internediate the fuel inj ect iTot DEGe004

rail and the injector. 10 A device will typically be in ? ch
injector. The fuel saving device is only illustrated scﬁg%%"%g’ﬁ%?foﬁﬁ t he

drawi ngs. The structure and function thegeof however is sinmilar to that
descri bed above with reference to anyone of Figs. 1 to 4. 15 Fig. 7

illustrates A i i Sl ted into the injector fuel rail. The
i P ot ehPREER

devi ce conprises a ura magnets 4 spaced apart around the periphery

of the fuel rail as shthedevickhe sthugtdralys andVitihctidriatly angpp it to thasiimgl e
devi ce serves all injectors. 0 contrast with the Fig. 6 enbodi nent,

By 2
there is a defadand w@eﬁ%@thw¥%miqaﬁ?@éh%ﬁam rgfergnpe nuspergisearaused |
savi ng devi %IE r\é?—:irq tﬁés%‘é@&ﬁﬁpéﬁbﬁt?e head, e.g. of the cylinder, adjacent
e fue g dev

the inlet. savin ice w1l be nounted in each of the cylinders

25 to achi eve the fuelTreadevigedsdiseni osianehiettuaithom tefrf duwbat barmeirettonhi | e

the illustrated deYi.ce as.si x magnhets, this nunber i? ngt %?,s ntial. It
Sybptania

m ght equal | YTRAXPRIND WY ftoles fgRlongatepual PasRags. ¢ Y Siestsr a

head the deviress 8B¥tidHaI SUFEES afh harOMBEFi§! 1 SAImaHPPOr t whi ch recei ves
square or round magnets, and the 30 support nmay provide an internally

t hreaded nounting for Aratberstigctaral dikenencedpeiweerthisrjeyiceoand dhe &ig. 1

Al ternati vel (m.lar arrangenents may be built into head | i nder.s ,when

engi nes are (%%Vrs[u{ﬁ At e %e&caré%laggdloar@ggg § gwﬁerﬁeguqugh@ to
11 of the drpadsagewandi cate specific installation sites for the device of

the present invention._In figure 9 in an electronic fuel systemthe device
can be inserted in ei tHig pspvides apmeignetia dieldkacross the dargenerogseaeetipnad a

or acedi ng. 1t RUTECe e PRbs R ST BarshIS R driha Pufhbahedir e

system t he deigi televite. be positioned at sites "X' to either side of the
injector 7. In figure 11 be inlet manifold 9 of a

ing that of a typi cal ] ]
fourcylinder engine tHB @@v%\% Shihe devigesy E'H§t§§teéit byifigiresc1 ki Exthre ne 10
car bur etq@r ki LEQl i i f: its
Fuel saving oS 20T1 ValBuE shabet BRATF LSS phaitiofifah R HroUREd R e
advant age ofsuppertdeédice is that it is of relatively sinple structure, can

easi |y be manufacture and .c be retrofitted to 15 existing notor
ye_h: cIySas. Theudevi ge i pm?é‘f’ é&q%t?@@ro‘i‘la{?&&lﬂté'}ownﬁa?ﬁﬁ @@gPFCé’ﬂfgq%tto
i nj ection Sysdcan® thd ysHts 'a%;a#@?%l_idﬁé(c?en%’rﬂ' Vi& dhé Wp BRIV IRIM %\ﬁtﬁﬁa§§§ éﬁuch

as fuel injection systens. The devi can be used on the exhaus
di esel engi riBewslye?.20 it has been found to reduce exhaust enissions, e.g.

Ienmdsg:jlor?% bl ack srmke.r_.ia_hg ilfcu%k#a?é@ yeqc An%tﬁertgrﬂbggilmeen)fanpl e of conparative

The Fig. 5 embodiment has a plurality of layers of magnets 4
which are longitudinally spaced from each other. In a layer, the magnets 4 are
arranged with their North-South axes transverse to the fuel/air passageway 3. In
the previous embodiments the North-South axes were parallel to the fuel air

25 passageway. In essence a plurality of magnets 4 are arranged head to toe
around the circumference of the passageway with small spacings between
adjacent magnets. The poles of adjacent magnets in a layer are opposed, i. e.
the North Pole of one magnet is adjacent the South Pole of the adjacent magnet.

Each layer comprises a plurality of magnets, e.g. two magnets 4,

30 arranged relative to each other as with the previous embodiment.

The magnets are received within a sleeve 5, e.g. of copper,
aluminium, steel or other material having slots 6 defined therein. The sleeve 5
is then passed into a housing (not shown) which is mounted inline with a fuel



levels fromrecent tests on combustion engi nes showi ng | evels of 1e¢n' Esi ons
with and without a device of the present invention installed in a QEL 2004
system LEVELRPMCOB401.2C02COLD ENG NE8403. 202W THOUT ber 2004

DEVI CE84013. 8F TTEDHC840200PPMOCHOT ENG NE8602. 3002W TH GPecember

DEVI CE8603FI TTED0286013. 8 1 0 DEC 200 10 Decenber 2004 11
HC860200PPMCO7800. 1C02WARM ENG NE7803. 40ZW TH DEVI CE

FI TTED78015H¢78080PPMC0OL4400. 1C0214403. 902144014HC144040PPMCOL4300. 1C021430
4.102143014HC143020PPMCO14100. 1C021410402141014HC141020PPMC08900C028900. 402
89020. 1HC89060PPMCOBI0TH® ABASIAgIPRIBANL RS HERGED BRESHRBUHIIAFEP A1t SEM8§020. 3
HC89040PPMCCB900C02HOT ENA NES890002W TH DEVI CE

FI TTEDS9020. & te-dle agiamenteqmpgnents. The sleeves 5 and magnet 4 are sized to be
STOPPED8100CR2A| : T ﬁgﬁt PPM ? 0 DEC 2004 10
Decenber 2004 1 Ig‘pi\?mhlﬁ?ﬁ%ﬁgggﬁ%se g%ﬁéagr%ée%%tégat t he above has been

gi ven by Svay of il ustFigsi GeteBaitilstrateota fuet davirenidesiceafst td@toralal fuslich
nmodi fications.and varjation Hggreto as woul d be apparent to persons

skilled in tiMeCliop sysiergas frog)  CRTRUEHOR $¥SteMoad scope and ambit of
the invention as defingd igRst P h SR - = &8 :
Docenber 5004 13 oLAl NEB i Asfrggelsaga@%ggdgé%tgacgﬁpar i°§f‘ﬁ§;Cpa Pinjégtg{)ort
body havi ng: systempddonegspenifically, tzeideyice isditted indema¢diatenthies furel dnjectianli al
di mensi on anﬁj ?ﬁ%f nli)cp an. air/fuel flow pathway, the |ongitudinal axis of
t he openi ng & Ll DIe h the f1ow pat hway within an air/fuel

environmat; and b) a Rldevidel Wil tPicAMOBE irfstARACRA c@BRiHjebldp Peri phery of
t he opening, in opposing-pair configuration, and arrandged to provide a
plurality of northl0 sbie Hfupbpavipaidevies s iy dlustiesedschemayicaliy & Ithe t o

the fl ow pat&wn M th an even number of magnets arranged with the poles of
adj acent magnets Qe'versed relative to each other, the plurality of magnets

positioned to provide T tstricturevend apttich anskeontiiwsierng §inflafo0that
magneti c for&gﬁgi ross the opening and in the air/fuel flow pathway. 15 2. A

devi ce accor ¢ %qoé{ieri‘_?/iif] r@/fﬁ@"léﬁe_r‘r'otwoﬂﬁélff_':igﬁ/i1ri§ 4levice includes at
Sl BOSITy 0 & FRTaRReaY 880 ok B hebiodldl g R gepe
wherei n the foyebrdinhg i s substantially oval.
The device comprises a plurality of magnets 4 spaced apart
around the periphery of the fuel rail as shown in the drawings.
_ With this embodiment, a single device serves all injectors. By
20  contrast with the Fig. 6 embodiment, there is a separate device for each
injector.
Fig. 8 illustrates a fuel saving device which is mounted in the
head, e.g. of the cylinder, adjacent the inlet.
The fuel saving device will be mounted in each of the cylinders
25 to achieve the fuel saving and emission reduction effect therein.
While the illustrated device has six magnets, this number is not
essential. It might equally have two or four magnets.
Where the device is fitted to a head the device may be fitted to a
round or square support which receives square or round magnets, and the
30 support may provide an internally threaded mounting for receiving and
securing a fuel injector valve. Alternatively similar arrangements may be built

into head cylinders when engines are manufactured.



a
passageway in the body, the passageway being the sane shape as theﬁﬁgm‘g.
6. A device according to any one of the preceding cl ai r &
plurality of north-south pole pairs are provided by nagﬁgtds&ge@aéggjgggvmth
their 30 polar axes orientated substantiglily parallel to the flow pathway.
7. A device according to any one of the preceding clains, wherein the

magnets are arranged ig.l f : . er i a dir i
substantially parall elﬂg'é'%%é%e?q ?EW‘S@? H&é@‘s%wﬂg%%egppﬁcﬁhcg'f‘gh')sﬁ‘}”" Yltes

nort h-sout h fppttfe devicd oPtHe Bredetbinveatioer 2004 14 pairs pr ovi ded by the _
pol es of the nagnets in gne | ayer and opposi ingjgf)ol es of opposing magnets in

an adj acent layer. 8. IR Hguiecd i @legranic fystemnibee davicRe Capebg ng
has a perip : FREL LA e Kay, i i ghet
havi ng a magﬁé ﬁtg@?%%gh\%ﬁioch eﬁoélr@ggt Jcs)@atﬁ%n%]sr}’tt 3P%@%ﬁ%g%§9@§§%tgoé?th
t he openisng.clamierdedjacentam iojetoret and/otlimtte air link & miesetiing the dhjector 7.

provided with a plurality of apertures therein.to facilitate the fixture of
the body in a fuel/ai r'“!fférlﬂée i@ab&maiw%%'@ﬁme@%ﬁy%ﬁ hiherdeyicefan
i nternal CO%ﬁésiﬂan@@Qt Sfes '(ﬂj)@'-to'%iﬁn%\“sﬁ)% é\sthlﬁliﬁbﬁﬁﬁ 7n claim2, wherein the

body is provided with top and bottom cover plat'es which secure the nagnets
agai nst di spl acenent Jnafiguwp Hhdeing that oliaf typézal dhlet meamitalg .9 b6 al fourA
device as clai.ned in claim?2, wherein there are an _even nuwber, of net s,
in total, vvi(f)ﬂl'ﬁgﬁ% %@'%?_tgfege&cea!cﬁna f’ag‘gﬂﬁp_oﬁ‘ﬁ n@fss'{]eeygr sgﬁt"‘f’e@ngﬁ??/e to
each ot her. EibdrbtorMOlawdcdn#hok iMeMETthemsahifdld14, Wherein the device has
four magnets spaced substantially equidistantly about the circunference of
t he opening in the bodypplisanthgsdodnddispfustisaxving andoemjssian tleviee dache

ot her. 13. ﬁagﬁ&g&%&@ claimed in claim4, wherein the device includes six
magnets 25 spac SEPanti al | y equidistantly about the circunference of

the opening in the body.pariculér fadebnijé B ty sdediad @8 tha itniseshadlatively
combusti on eng{ﬂne conpr i sig?gua singl e or double throat carburettor and a
fuel savi ng YEWE StEICtHE,; qasilynhe omanygtaciredn arngt caBdibeg retrefitipd to

posi ti ongd bﬁ,ﬁgﬁgwtgy@ﬂgg&ettor and an inlet to a conbustion chanber of

t he engi ne. em for an internal conbustion engine conprising
a single or double thrie deideurietrnost affdctivd el caabunettor eand eearepbimt med

in any one of, .10 C 200 10 Decenber 2004 15 clajns, 1 to 13 positioned
bet voon ¢ he PISCHAN GYEIEMS MPUENGE I GET ARES 2PRICHIO T ISBIIEE SYMSRGAT 6 an

engi ne. fuel injection systems.

25 5. A device according to claim3 or 4, wherein the opening ext1e

The device can be used on the exhaust of a diesel engine where

20 it has been found to reduce exhaust emissions, e.g. including black smoke.
The following is a typical example of comparative emission
levels from recent tests on combustion engines showing levels of emissions

with and without a device of the present invention installed in a fuel system.

LEVEL RPM %
CO 840 1.2
CO2  COLD ENGINE 840 3.2
02 WITHOUT DEVICE 840 13.8
FITTED
HC 840 200PPM
CO HOT ENGINE 860 2.3
CO2  WITHOUT DEVICE 860 3
FITTED

02 860 13.8



16. A fuel systemfor a conbustion engine conprising a single orq ﬁﬂ.Hﬁél Rlﬁ{]t
fuel 5 injection systemand at | east one fuel saving device as clailred
any one of claims 1 to 13 positioned between the fuel injection f rail
and the injectors. 17. A fuel systemfor a conbustion eﬂgﬁ cenﬂaré@bﬁg a
fuel saving device according to any one claims 1 to 13 nounted at the
inlet of the conbustion 10 chanbers) of e engine. 18. An em ssions
reduci ng instal l ati on conprising a device a ding to e of clainms 1
to 13 associg?ed wi th the exhaust system of%géat':orrbusti 8@8%?1’&[]%. 15 19. A
met hod of i oving the fuel econony and em'fsi on out puts Bf a conbustion
engi ne, the hod including the step of int osing a fue ‘Lavi ng devi ce,
whi ch devi ce“P2 as WARMENGNBr di ng to any Bk of clainms 840 13, in line
with the car®dret or VAR RV FIMTER mani f ol @BMbf an i nt er nal5 conmbust i on
engi ne, 20 sdCh that a fuel m xture passes t#8Ough the 8pBRMg in the fuel
savi ng device. 20. A nethod of saving fuel and reducing em ssions including
nmounting a fO@ saving device, which devicei44 as defined gerording to any
one of claingod to 13, on a centre point injpgfor system HKigted

intermedi atepa fuel injection fuel rail and an injector,qguch that a
fuel m xtur eHgasses t hrough the opening in fuel savh&g m—:'vi ce.
AN A(L AT 2 AA A EC A2 A AUE. A(L Ay A(2. A AY. A )Y E T pB
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provide multiple overlapping and interacting fields of magnetic force

across the opening and in the air/fuel flow pathway.

15
2. A device according to claim 1, wherein the fuel saving device includes at
least 4 magnets.
3. A device according to claim 1 or 2, wherein the opening is substantially

20 circular.

4. A device according to claim 1 or 2, wherein the opening is substantially
oval.
25 b5, A device according to claim 3 or 4, wherein the opening extends as a

passageway in the body, the passageway being the same shape as the opening.

6. A device according to any one of the preceding claims, wherein the
plurality of north-south pole pairs are provided by magnets arranged with their
30 polar axes orientated substantially parallel to the flow pathway.

7. A device according to any one of the preceding claims, wherein the
magnets are arranged in layers spaced from each other in a direction
substantially parallel to the flow pathway, with the plurality of north-south pole
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20 12. A device as claimed in claim 2, wherein the device has four magnets
spaced substantially equidistantly about the circumference of the opening in the

body, arranged at approximately 90° apart from each other.

13. A device as claimed in claim 4, wherein the device includes six magnets
25 spaced substantially equidistantly about the circumference of the opening in the
body.

14. A fuel saving system for an internal combustion engine comprising a
single or double throat carburettor and a fuel saving device as claimed in any one

30 of the preceding claims positioned between the carburettor and an inlet to a
combustion chamber of the engine.

15. A fuel system for an internal combustion engine comprising a single or
double throat carburettor and a fuel saving device as claimed in any one of
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