FUEL CONDI TI ONI NG APPARATUS Field of the Invention The

present invention relates to a fuel conditioning
wappanai4es particul arly, though not excl usivel RCT/aD2@8000731

i nternal conbustion engi ne. Background of the

I nvention The present Inventor ¥s-the Inventor of a

fuel supply system described in Internationa

Application No. WOR003/056165 . This system conprises

a housing defining a chanber and provided with an

i nl et opening upstream of the chanber and an outl et

openi ng downst r eamRIFEL RONIHAIISBFINGA ZRRARATTRCt or

sprays a fuel m st into the chanber, and a heater

heats air flowng into the chanber via the inlet to a
5t erfperlal wie tdfe Pty ef OOC to 260 OC . Pressure

Wi thin the chanber is negatlve relative to anbient

tenperature. The fuel, spr i nto the_chanber by, the

fu hﬁlﬂ?ﬁﬁ%ﬂtl%ﬁYQEﬁ%ﬁﬁlﬁg latRkddP @ %@&%h?%lng

of girckacd yelrainsi el ed EhduéhcwwtféxmﬂmﬁfvebylE@r an

to a coIH#Ptl qQHber I n, an associ ated interna

%ﬁbﬂf r% '8t the Invention Accor di ng

1oto the present invention there is provided a fue

coq_agailé%i gr%d}gi appanat :@;&fj@éé' ng: a housi ng defining

ac i nl et upstream of the

chanber and an outl et downstream of the chanber; a

hemh&PE%%ééﬁtSﬁ@$eﬂ%éP ﬁbfﬁﬁétIﬁW§ht6kféﬂlﬂ fuel supply

communication with_the inlet and a ec nf
f | YRR R PR WHE hLRHR Mk - %%%han eNa-

15! Yiwgbd dB Lo d Bae. COﬂﬁﬁ@n$ﬁ@t@md¢@mﬁf££e@fath@u31ng defining a
h

en1s éggfc§%d85§%v1ded with an inlet opening upstream of the

chamber and an outlet opening downstream of the chamber.
A fuel injector sprays a fuel mist into the chamber, and a
heater heats air flowing into the chamber via the inlet to
20 a temperature of between 110°C to 260°C. Pressure within
the chamber is negative relative to ambient temperature.
The fuel sprayed into the chamber by the fuel injector is
thermally cracked so that a mixture of cracked fuel and
heated air flows from the outlet to a combustion chamber

25 in an associated internal combustion engine.

Summary of the Invention

According to the present invention there is provided a

30 fuel conditioning apparatus comprising:

a housing defining a chamber and provided with an inlet
upstream of the chamber and an outlet downstream of the
chamber;

35 a hemispherical seat with a first end in fluid

communication with the inlet and a second end in f£luid



a val ve body conprising a curved surface and a pl anar

surface extendi ng across the curved surface, the valve
whowy/1b@sng novabl e between a cl osed position RMEAB2008000731

val ve body seals the inlet, and an open position where

the val ve body is spaced fron1TH% inlet to produce a

gap between the valve and the seat allowng air at the

i nl epmmonficewithr eugh the fdhesbeand tecerte@eddtlying in a

the g gﬁgbggnt%ggipgéed paﬂgxegeckg%%Fplases he vaI:]V%&aat

bod towar osition
surface i s hem spherical in shape having a radius

SUb§t§a§b@|b%d&h%oﬁggﬁgﬁggayr%%&@%dpf %%%%e? %d a planar

wher eby when sai d isSin sa
PosPEF6ACSaPdtpRaRan SGrrace thicesurveghsugifare, the valve
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t nePPEaPRaL b FatkboBh ReR LaET BiTe¥iRa fig St tre inlet

Very sysfem comprrs
JibpethQ%OUrthépgghhéhecémrspeandnBQCth entler dalto the

sur fpggpeear Lhg, second opening. Preferably the
chanber conprise$ an internal surface with a first
portion that extends upward and outward fromthe

secqnbigsdatovesdrhhe pubkek. Phef %@%ybbti? Eb%%‘écd the closed
portlon of the internal surface is concavely curved

Eﬁ%ﬁ in adirection fromthe outlet to the
15 nIet.

Preferably the curved surface is hemispherical in shape

having a radius substantially the same as a radius of s=aid

seat, whereby when said valve body is in said closed

position said planar surface lies in the plane containing
20 the diameter of the seat.

Preferably the fuel conditioning apparatus further
comprises a fuel delivery system that delivers fuel to the
chamber.

25
Preferably the fuel delivery system sprays fuel into the

chamber in a direction across the gap.

Preferably the fuel delivery system comprises one or more
30 openings or jets that can open onto the internal surface

near the second opening.

Preferably the chamber comprises an internal surface with
a first portion that extends upward and outward from the
35 second end toward the outlet.



Preferably the air is fresh air. Preferably the
apparatus further conprises a shaft associated with

W b@saad49e body to guide the val ve body when nmewi/Ag2005/000731
bet ween the cl osed position and opened position.
Preferably the shaft extends thrbugh a passage forned
in the val ve body perpendicular to the planar surface
andPab@ﬁga@lyadh&sfdﬁSth@owahw@.bddmhepmﬁﬁﬁﬁﬂﬂb/édﬂface is
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on PHeEleal e bgéylnpe§ferably t he appar at us further

conprises a plate lying parallel to the planar surface

and_| ocated_centrally of a |ongitudinal axis of the

hahbefebebhehlehaiedsnd eslt and -t he outlet, the

pl at e di mensi oned to provide an annul ar space between

the ﬁ % ﬁgd gg%acent rt| the internal surface
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between the first nesh and the outlet.Brief
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Preferably the bias device is mounted on the shaft.

Preferably the bias device applies a pressure in the order
of one bar on the valve body.

20
Preferably the apparatus further comprises a plate lying
parallel to the planar surface and located centrally of a
longitudinal axis of the chamber between the second end
and the outlet, the plate dimensioned to provide an

25 annular space between the plate and adjacent portion of
the internal surface of the chamber.

Preferably the apparatus further comprises a first mesh
screen extending across the chamber and located between
30 the plate and the outlet.

Preferably the apparatus comprises a second mesh screen
extending across the chamber and located between the first
mesh and the outlet.

35



with the present invention; Figure 2 is a plan view of
the fuel conditioning apparatus along |ine AA shown in
wor@ane439 ; and, Figure 3 is an enl arged partiBCT/XU2085/000731
of the fuel conditioning apparatus. Detailed
Descri ption of the Enbodi ment-Réferring to Figure 1
a fuel conditioning system 10 conprises a housing 12
defEmligfy De sthameionl 4 fanthepmmevdiedysd t h an inlet 16
upStream of the chanber 14 and an outlet 18 downstream
of the chanber 14. A hem spherical seat 20 is forned
i n Anhenfradsinegtl @ Mvitthe pHdgestt dmyexion covhunieatben
wi th t ' - S8 [ ; ;
co#ﬁ%&%ﬁoﬁnﬁfﬁﬂﬁaﬁg Igehan‘oer 1zgkgs%ce:%n%b%%%p%%ﬁgesdrawmgs
Sinip afeidont ai ning a di ameter of the seat 20. A valve
body 26 is received within the seat 20 and conprises a
curved surface 28 and a pl anar surface 30 ich_,
exFafIFeach dss & RERGIARE SIFHEREIS e Val Vet bodly
26 dppdmvahie detaeRneia ojosed qosid | appatetes t he accordance
val ve b%gﬁ326 seals the inlet 16 (and the first end
22 Wikdy S PUsi 11O Wk &te the val ve body is
10spaced fromthe inlet 16 to allow air presented at the
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seat and curv surface an ough a gap
betadeery thas fForrhewi 21 Bihiem bhdj &%t portion of
the val ve body 26 into the chanber 14. A bias device
in the formof a spring 32 biases the val ve bod
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15t heeahanbiesn iy pwafarels del i very systemwhich in this
enbodi nent conprises a fuel injector 34. The fuel
conditioner 10 is ideally suited for coupling to
Detailed Description of the Embodiment

Referring to Figure 1, a fuel conditioning system 10

20 comprises a housing 12 defining a chamber 14 and provided
with an inlet 16 upstream of the chamber 14 and an outlet
18 downstream of the chamber 14. A hemispherical seat 20
is formed in the housing 10 with a first end 22 in
communication with the inlet 16, and a second end 24 in

25 communication with the chamber 14. Second end 24 lies in
plane containing a diameter of the seat 20. A valve body
26 is received within the seat 20 and comprises a curved
surface 28 and a planar surface 30 which extends across
the curved surface 28. The valve body 26 is movable

30 between a closed position where the valve body 26 seals
the inlet 16 (and the first end 22) and an open position
where the valve body is spaced from the inlet 16 to allow
air presented at the inlet 16 to flow through the first
end 22 between the seat 20 and curved surface 28, and

35 through a gap 38 between the second end 24 and an adjacent
portion of the valve body 26 into the chamber 14. A bias

device in the form of a spring 32 biases the valve body 26



an internal conbustion engine (not shown) via an
i ntake manifold 36 connected to the outlet 18. Due to
wo b@saodpd i ng with intake manifold 36 of an i NP&F/AER005/000731
conbustion engine, a relative negative pressure is
i nduced in the chamber 14. This®pressure acts on a
val ve body 26 to lift it fromthe seat 20 agai nst the
bi aswefrd hﬂlémjmcs&aoﬁtesdm ai rFu'tesl dis | vefedted aimto the
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conditioner 10 is attached. This heats the air to
bet ween about 300C to 260 OC after_the engine has
5r edireFury mandpeienengl ¢ ehperdranty subfed nfeereeupling to
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10t 0 diewdremeight Thol 2 qules hyde oa:cam)ows aovah‘my body 26 to lift

Suﬁace Airgrlcaﬁ%%ésﬁ% p%é-F&%&ﬂ%%@e?hV\hl ch ext enlgé ®5Pfing 32,

general ly upward and outward fromthe second end 24

t ovir bt o £he; QUL BlvdBedg W A &5 thenSul £ age B&L‘i}[)b@d to the

linearly inclined it is believe nDre referab e for

t he His L por 1T ey e cbh Ry YedV TheR™ Sxhaust
15Vi enad fdl @ chcstelcémfxm)‘ I % b drta toed | \eit}fl.8a1t1 oeﬁc_ijIEne ntetwhich
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pl aftesbetommfalaeuis 30°C to 260°C after the engine has

reached normal operating temperature.

20 Fuel injected into the chamber 14 is thermally cracked by
colligion with molecules of the heated air to form a

thermally cracked fuel and heated air mixture.

Throughout this specification, the term “thermal cracking”
25 in relation to fuel is used to mean vaporisation,

volatilisation, or decomposition of high molecule weight

hydrocarbons to lower weight molecule hydrocarbons, or any

combination thereof.

30 The chamber 14 has an internal surface 46 a first portion
48 of which extends generally upward and outward from the
second end 24 toward to the outlet 18. While the surface
may be linearly inclined it is believed more preferable
for the first portion 48 to be concavely curved when

35 viewed in a direction from the outlet 18 to the inlet 16.
More particularly, first portion 48 comprises a portion of

a sphere intersected by two parallel planes, one of a



di anmeter greater than that of the hem spherical seat

20, and the other of a dianeter identical to that of
wopesiing3®4 . Formed contiguously with the firBC€T/AU2005/000731

portion 48 is a second portion 50 of the internal

surface 46 which is of constantédrameter. A third

portion 52 of the internal surface 46 extends

CORtiiagHe@esd Yyrffaart rmlaﬁemm R tdten Hnigpleerical seat 20,

downst r am [ rect ‘ﬁga the utI &t 18]:o qzor[hal”@ fl %penlng

pr s
por2ui.on E&'n%memi tdmm:l@rmnmlmemmls td'mwfﬁlgiﬂiedpcalstmn 48 is a

mr [l %D%f A he fdd heé’qhﬁﬂegcq\a“ls SUHOMBVET 4 d r‘%thh ig of

al Cer Ty na a1 hent S, ortion 52 may
5f orqmt@mtami@m@@ on Pofthlﬁréi mﬂ@rpo%& ioh B hhvelgal

S 4é"g§téﬂégngdﬂt1ddb&bf?”ﬂﬂ5ﬂ 6ﬂéfﬁéﬁﬁﬁﬂ portlon 50
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| i Agald %\@@rtéf@ﬁﬂhgi% Lo drdierd | ‘Hﬁ%sﬁeﬁ‘?ﬁ? has a
r MSl&eﬂﬂﬂfdecﬁ.%a§lra§Sﬂm@r&Cﬂ Vdjtahnéther valTee third

ide t dy .26, wh bet
RSB Boert i St Gtn oo Lo N dovel rreor

eover
10t he nshaf tob4 hex tfeinds: |pﬁntza:>rpaa§sagéic56exfear me ahcehmate

val v p engl . r 3
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of wﬁ@m o tre sreand mrw@ c%ormlr@ angenstant inner
i nt Jmni fold, 36.rifheSPrd Nk 3dais dtNechon the third

shaft 54 and acts between the planar, surface 30 and, a
busPHE e3P Gt kg |§PW§%W%¥1 a1y idgereasing inner

15Ppardldn@lc dy0 frha e ansinsirdaced3scdeal |y the shaft
54 and spring 32 are made of stainless steel with the
bush 58 bei ng made of brass. The plate 60 is spaced
f r g diher ts eponids apesvatigp 261 byi tlanthe valve body 26 to guide

the valve body 26 when moving between the closed position
and the open position. Moreover, the shaft 54 extends

20 into a passage 56 formed in the valve body 26
perpendicular to the planar surface 30 and along a radius
of the valve body 26. Opposite ends of the shaft 54 are
seated in the conduit 42 and intake manifold 36. The
spring 32 is retained on the shaft 54 and acts between the

25 planar surface 30 and a bush 58 held centrally within a
plate 60 lying parallel to the planar surface 30.

Ideally the shaft 54 and spring 32 are made of stainless
steel with the bush 58 being made of brass.
30
The plate 60 is spaced from the second opening 26 by, and
supported on, a plurality of pins 62 that extend parallel
to the shaft 54. The plate 60 is dimensioned to provide
an annual of space 64 between the plate 60 and an adjacent
35 portion of the internal surface 46 of the chamber 14. The
plate 60 is of the diameter ranging from about the

diameter of the second opening 24 to approximately 85% of



supported on, a plurality of pins 62 that extend
parallel to the shaft 54. The plate 60 is dinensioned

wo oopnosdde an annual of space 64 between t he PCEHAB206/000731

and an adjacent portion of the internal surface 46 of

the chanber 14. The plate 60 is 6f-the dianeter _

rangi ng from about the diameter of the second opening
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formed internally in the housing 12 which is in fluid
comuni cation with the fuel injector 34, and a
pl P aPPEGROf MBBRNFAYSSBr 6PePE PEmidas ppgat@uztyonhap, and

sprparéfEé%|ﬁi§ha|tMelE%gsthgcﬁééﬂbgg é#tgg?%é%cgﬁss the
ticul ar e u
SZL Ehatbar ol b t%{% the viFo Bs&y 26reeBnFA and the outlet

15l ocagi on adjacent the transition fromthe seat 20 to

the first surface portion 48. Wth reference to
Figures 1 and 3 , the valve body 26 is of
henflsphEné¢tainséapeoandystem sbapl comprasys a fluid gallery

Confégﬁéfﬁé@ninternally in the housing 12 which is in fluid

communication with the fuel injector 34, and a plurality

20  of openings or jets 72 (see Figure 2) that spray fuel

laterally into the chamber 14. More particularly, the
jets 72 spray the fuel across the gap 38 laterally onto
the valve body 26 from a location adjacent the transition

from the seat 20 to the first surface portion 48.

25

30

35

With reference to Figures 1 and 3, the valve body 26 ig of
hemispherical shape and of a complimentary configuration
of the seat 20 so that the body 26 can be fully seated in
the seat 20 with the surface 28 contacting the seat 20 and
the planar surface 30 lying in a plane containing the
opening 24.

When the valve body 26 is lifted from the seat 20 by
application of vacuum in the chamber 14 a void 74 is
formed between the surface 28 and the seat 20. The void
74 is in the shape of a three-dimensional curved shell

having a crescent-shaped cross-section. This void leads



of the seat 20 so that the body 26 can be fully seated
in the seat 20 with the surface 28 contacting the seat

wQ@oanth4she pl anar surface 30 lying in a pl anePCT/AU2005/000731
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cont ai ni ng the opening 24. \Wen_ the val ve body 26 is

lifted fromthe seat 20 by appl $cation of vacuumin

the chanber 14 a void 74 is fornmed between the surface
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surface portion 48. This in turn mnimses the

or "0t IR T O The e T Eeis T tprav? OitMedly by

Iomygnﬂxﬂmﬂteﬁgfiiﬁ t ihichambeguldet-antially commensurate
with the inclination of the surface portion 48. This in
turn minimises the likelihood of air, now carrying fuel
vapour, bouncing or deflecting from the surface 48 toward

a longitudinal axis of the chamber 14.

The spring 34 provides a pressure of approximately one bar:
(ie one atmosphere) on the valve body 26. Thus, there is
a pressure drop of 1 atmosphere between the inlet 16 and
outlet 18 when the valve body 26 is lifted from the valve
seat 20 by action of vacuum applied by an engine to which
the fuel conditioner 10 is coupled. This pressure
reduction assists in vaporisation and thermal cracking of
the fuel.

Fuel is injected into the chamber 14 via the injector 34
at a rate so as to produce a substantially stoichmetric
fuel to air ratio at the outlet 18, namely fuel to air
ratio of 14.78:1.



The spring 34 provides a pressure of approximtely one
bar (i e one atnosphere) on the valve body 26. Thus,
WO b@sa14439 a pressure drop of 1 atnosphere bet we€nAUR®5/000731
inlet 16 and outlet 18 when the valve body 26 is
lifted fromthe val ve seat 20" by acti on of vacuum
applied by an engine to which the fuel conditioner 10
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out si rin the order ot 1 The val ve ,
bodipwerars thel@hdve| HarenRiGH dhd hae sy wepgriibferent sized
appiRH sy edfowever the above dinensions wll
vary for different sized (capacity) engines.
Typically, a throttle valve 76 is provided in the

151 nt@ka gEniv old 36 andl c armlbee am uad gsrdyi@edolenohe intake

or oth tuator.in response t.0 r essj f.an
acé’@lg%lg_f 3p6goad'lld arith ng o%%e‘fa%%%??%las?%g% %l(gn%r other
i Npuitsiator in response to depression of an accelerator pedal

and/or other control signals and inputs.

20 The operation of the fuel conditioner 10 will now be

described.

Prior to starting of an engine to which the conditioner 10
is connected, the spring 32 biases the valve body 26

25 against the opening 16 thus sealing the inlet 14. Upon
starting of the engine, a vacuum is created which is
communicated through the intake manifold 36 to the chamber
14. The vacuum lifts the body 26 against the bias of the
spring 32 allowing air to pass through the opening 16 and

30 gap 38 into the chamber 14. Fuel is injected laterally
into the chamber 14 against the valve body 26. The air
passing through the gap 38 impacts with and carries the
fuel in a downstream direction toward the outlet 18.
After a short period of time, the temperature of the air

35 flowing in through the gap 38 becomes heated between 30°C
to 260°C. The impacting of the fuel molecules sprayed
into the chamber 14 with the heated air causes thermal



The operation of the fuel conditioner 10 will now be

described. Prior to starting of an engine to which the
wa@oendittdsemer 10 i s connected, the spring 32 bi BEEAULN8/000731

val ve body 26 agai nst the opening 16 thus sealing the

inlet 14. Upon starting of the éfAgiFne, a vacuumis
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econes heate

3000 (B 5b0" DErL b nhagiPgOgT ChirecPaBbembieoul o8

sprayed |nto t he chanber 14 with the heated air causes

th n The, t her nal acking is
fu?? er e %%C%%?%tigg éc FhgUubrtigep 8Fog aﬁ&a% 20 and the
10n0|%%bV%sb@@ﬁ|%@tV@heaplanelﬁOthangapeshes 66 andu®8. in a

TheréIE%i%@ﬁy0@0@@9691e&u yahure Q% 5%8uﬁﬂr§$g%8$geg This

assists, in mnimsing ectloh 0 e air
ceH@?%Wlﬁ%%g$¥%@?%ﬁlC%&FEObeYﬁé ehanspecd4anti vhnmyses

ot hemdwm'ca@leetlaécwm@t}b@%%due' W thin that
regi on of the chanmber 14 . e to the relative

configurations of the seat 20 and the val ve body 26
15varThet |tdue:rmallne gegciséd ef 381 og@@ééslﬂhﬂougha’éhéehﬁlet 18

corurel la morir a5, vacgun et egees, TS provd L

greater contro Over al
of e inflssnadbdyo@gustion engine. The fuel, being thermally

cracked and substantially in a stochiometric ratio of
14.78:1 is conditioned for efficient burning in the
20 engine.

A controller or engine management unit (not shown)

controls the volume of fuel being sprayed in by the

injector 34 commensurate with the throttle position 36 and
25 engine vacuum.

All modifications and variations of the above described

embodiment that would be obvious to a person of ordinary

skill in the art are deemed to be within the scope of the
30 present invention the nature of which is to be determined

from the above description and the appended claims.



The thermal |y cracked fuel passes through the inlet 18
into the inlet manifold 26 to the cylinders (not
w@ebwdn)e4ed t he i nternal combustion engi ne. ThePd¢Tall2005/000731
being thermally cracked and substantially in a
stochionetric ratio of 14.78:-11ils —conditioned for
efficient burning in the engine . A controller or
engLAagMsRNagenent unit (not shown) controls the vol une
of fuel being sprayed in by the injector 34
commensurate with the throttle position 36 and engi ne
vacuum AAlflueitodichidddtiiconisicarppearatats srenpafising above
descri bed enbodi nent that woul d be obvious to a person
of ordinary skill in the art are deened to be within

5the Sousdngl defd nimss entchankan K O Had igth i chplet
IS 2 he detar rﬂﬂa;e%ﬁa&r@{@xt heahay e desar | vt 2 tde the

appéended cl ai ms. CLAI M5 . A fuel conditioning

apﬁéﬁ&?ﬁ%Vponpr|S|ng a hou5|ng defining a chanber and

pr @?/rr@add s\@mel‘riajalj Rleait wostlr eamiofsd hend hiantEruiahd an

outl et dawn rean1 f t he ch X e

se&HH S8 FiG s £ e o G FITHH S n%’ cagirfirrﬁanlrgg S%gc{]n %h{fairt‘ fuid
10 nlcentnnmmicaat&en'nmdténcthm dHamlze orrheni stdreh and hlsting in a

MR IR AE0R0 LUl dodns ok Rl ANEANAALLD Sear

conprising a curved surface and a planar surface

extendiing 3IRS T Inpe-iGimed %ﬁﬂ%&,sdmd@la&@d kodylanar
bei ng anabIe bet ween a 0S p03| re th
valsus I5edy Ssdandifise %Cﬁq%‘%s ‘fﬁfgng % on-Rherztve

15t heyos) e ihedwdvaisraced daamd heldgedtpdal pt@dudesre the

ga palve body seals the inlet, and an open position where the
valve body is spaced from the inlet to produce a gap
between the valve and the seat allowing air at the inlet
to flow through the first and second ends into the

20 chamber; and,

a bias device that biases the valve body toward the closed

position.

25 2. The fuel conditioning system according to claim 1
wherein the curved surface is hemispherical in shape
having a radius substantially the same as a radius of said
seat, whereby when said valve body is in said closed
position said planar surface lies in the plane containing

30 the diameter of the seat.

3. The fuel conditioning system according to claim 1 or
2 wherein the chamber comprises an internal surface with a
first portion that extends upward and outward from the

35 gecond end toward the outlet.



between the valve and the seat allowing air at the
inlet to flow through the first and second ends into

wo b@sahasber; and, a bias device that biases tPEeT/XEHRHS000731
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body toward the cl osed position. 2 . The fuel

condi tioni ng system according t6 ¢laim1 wherein the
curved surface is hem spherical in shape having a
radi.usmswmmamﬂ aldndithersane systen adiasrdinsdia claim 3
seat, r n.said.,valyv JESI [ £258d ;
N
combmicaivied. 1t eimlieshwthen ofiawes! sidnta Blredthion (fgrom the

condict;i@ning (Systiepaccording to claiml or 2 wherein

t he (1::ha er conprises an internal surface with a first
portion that extends upward and outward fromthe

seeond engd trowar dJhE QWdiely bystke dusdrdionglits anpgne of
syst.em accor di ri’lg to claim3 wherein the first portion

of e Mhtlern IS ade S ?Jcror?csavéﬁeiﬁktﬁ%'d when

viewed in a direction fromthe outlet to the inlet. 5

. The fuel ndi tiQni.Ng Sy ' )

cl aéq'rrs %%F %ueeﬁeicr? 1291 aoﬁ'%/ﬁ'lkgr!ifxg_esﬁ %ér]?a%@? iK%é)?tﬁ%logny one
condi tdlenimy lagpdratiisncsma iyl nd ahaoie atsedied with
1- %Heurvtag%re %‘ng '&:Ctl RShald -aseRcided Whdih ddeing between
val ve body to guide the val ve body when ‘noving between

t héhel SHeP b i1 Bh P ARIAFDIAII IO . The f uel

condi tioning systemaccording to claim?7 wherein the

shaft extend throu%ia, assage fornmed in the valv .

body per%oﬁslt‘?}i aﬁor? & Jd”fgan%\xfs%‘?ﬂfaa%%oﬁcafon%l %%g&aalm 7

r adites - oifn tdes velask: badyends through a passage formed in the
valve body perpendicular to the planar surface and along a

radius of the valve body.

8. The fuel conditioning system according to claim 7

wherein the bias device is mounted on the shaft.

9. The fuel conditioning system according to any one of
claimg 7 or 8 wherein the bias device applies a pressure

in the order of one bar on the wvalve body.

10. The fuel conditioning system according to any one of
claims 1-9 further comprising a plate lying parallel to
the planar surface and located centrally of a longitudinal
axis of the chamber between the second end and the outlet,
the plate dimensioned to provide an annular space between
the plate and adjacent portion of the internal surface of
the chamber.

11. The fuel conditioning system according to claim 10
wherein a first mesh screen extends across the chamber and

ig located between the plate and the outlet.



8 . The fuel conditioning systemaccording to claim?7
wherein the bias device is nmounted on the shaft. 9 .
wab@sfiuaBs condi ti oni ng system accordi ng to anyP@Hauafs5/000731
claims 7 or 8 wherein the bias device applies a
pressure in the order of one badf on the val ve body. 10
. The fuel conditioning systemaccording to any one of
cl aions e flirdlherombinpirdrsing sy gilent edodrdiparad [@laim 11
to_the planar_ surf {CEM
| orfgi rueg"lnna Saexcly%m%&? ?%gdscéhrgecrelg’%er et meéeﬁé‘%%%géée%%end(:hamer
endimhd ¢ Howitddthetwrerpltdie Hirthdieowedtd Proweel et -
an annul ar space between the plate and adj acent
portion of the internal surface of the chapper . 11.
5The ¥-uelThoridhal G St ied BT MFFIERF nq pry one of
whereiima firstrumstes i axdiends Assbsdelheechampetem that
and_ i_s | ocated between the plate and the outlet.12.
Théiq]de"fe]%sonfgﬁ]i orf? ntg“esfg?aéﬁ?%‘cor ding to claim 11
wherein a second nesh screen extends across the
chanber d d o) ) [ :
A S e
10t o vdrareadime wWie cfughededl Iefrs et o?prass nfuel f Lefo the
del i;\ Vi LV, e chanber. 14.
Thed}faﬁﬁe%o%%q%%%@%%t%&%%ﬁ%% gggé o claim13
wherein the fuel delivery systemsprays fuel into the
chanper e aFehT eSdh It B 055 s @apacdSrdThg foetlaim 14
condi ti oni ng syste ccording to claim14 wherein the
{ UGTISRS 1% driP AT brit TS 6y THER 6T RF E5Bpenihge® oFore
15] etcpdrhiaige asir opens ortiat tden i open nahtsurfiacenneanat heurface

Secnoenadr QREM L9%ong opening.



