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FUEL CONDI TI ONI NG APPARATUS 5 Field of the

I nvention The present invention relates to a fue
conditioning apparatus particularly, though not
exclusively for an internal conbustion engine. 10
Background of the Invention The present Inventor is
the I nventor of a fuel supply §y§ten1described in

I nternational Application No. 1

W2003/ 056165. This

system conpri ses a housing defining a chanber and
provided with an inlet opening upstream of the

chanber and an outl et openi ng downstream of the
chanber. A fuel injqqf9r c8RbAYFoNrNa elpplrgirvsnt 0 the
chanber, and a heater heats air flowing into the
chanber via the inlet to 20 a tenperature of between
EI0OG {61 R6OC.t HY assamneinht hi n t he chanber is negative
relattve to anbient tenperature. The fuel sprayed
into the chanber, by the fuel injector is_thernally,
cr ackesl BreRaTdt IAVRPkLGReTBt R AR R s sREdiRaghER
ai r fpeansa s pairte calblk-ey, t theugio muus teixed ushaeber fo25an

in. %ﬁ:%ﬁ%ﬁpkﬁ%ﬁﬂ Latar pal 4 gonbusti on engine. Summary
of the T Ac )

nvention cording to the present invention

YOhere is provided a 30 fuel conditioning apparatus

comMud Siiburd bushagrdeénnidqy a chanber and provi ded
withan rnfet upstream of the chanber and an outl et

downstream of the chanber; 35 a hem spherical seat
wi t ke fonestengndnvAnEPEi B8 Wmimviee&oroRtwat Ruehesupply

i Nl efyanch Acsesapddent ifcdiditioialcopplicasionnai th
1%hevﬁﬂﬂﬂﬁ9%ssﬁQ§.Se§ﬁ99 §§% Aﬁ”ég%pkqsgs a housing defining a
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chamber and provided 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
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

in. an associated internal combustion engine.

Summary of the Invention

According to the present invention there is provided a

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;

a hemispherical seat with a first end in fluid
communication with the inlet and a second end in fluid



pl ane containing a dianeter of the hem spherica

seat; a valve body conprising a curved surface and a

pl anar 5 surface extending across the curved

surface, the valve body being novabl e between a

cl osed position where the valve body seals the

inlet, and an open position wiee the valve body is

spaced fromthe inlet to produce a gap between the

val vEoERENt PRt ahtwidih dlienghampent the satand B@d dying in a

flo 1&&&@%&&%@3 ARehes8e08f BhdnildpHNb cal seat;

cha and, a bias device that biases the valve

body tomard the cl osed position. 15 Preferably the

cur vadvaind dosly sdremispher kcatirved shegfcehavidng alanar
@ﬁd|y§r§égéﬂéﬂﬂédaﬂﬁé %Q@o§@”Eh@sc&kJéE“éﬁ%ngesatﬁe valve
seat %Q%g % alg¥ is. in said cl osed h
positg EFgﬁg F 58%nl?e ?%?QIRQSﬁF&HQ where the
conterendodz0 sehd sdtmetaiebf amk meapenPpebeétabhywhere the

t he f418le Gy tllsoepaaeaDE%ﬁt% fiitheko geeﬁﬁbéeé Gap
emt hat dellvers fuel to

fuehﬁgfllver ﬁ
Charatiesse theoVBLER ShanEhs et AL R poepLons the inlet
19pr dys Fleel thmpoghhthechanderand seodindeehideniace osise

t he GapneR;ef ghably the fuel delivery system

conpri ses one or nore 30 openings or jets that can

open onto the internal surface near the second

operi bgasPdefrécabtiat heladwarhigre vatpei bedy atowartdrital closed

surfReetWphh a first portion that extends upward and

outward fromthe 35 second end toward the outlet. 3
1§refera_bly the first portion of the internal surface

I S Preferably 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

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.



concavely curved when viewed in a direction fromthe

out |
air.
shaf

et tothe inlet. 5 Preferably the air is fresh
Preferably the apparatus further conprises a
t associated with the valve body to guide the

val ve body when noving between the cl osed position

and

opened 10 position. Preferabiy-the shaft extends

t hrough a passage fornmed in the val ve body
perpeﬁﬁgféﬂéylytQhkh§195@n§6r§ﬂ£{Qﬁﬁt@%dlnﬁggggl surface is

r adi
devi
devi
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conprises a

us of the valve 15 Preferably the

P TReRITnCRaVER THE: STARTES 181 a B aBPGLOR oL Fpmsthe
cartdmy ites thepivdsure in the order of one bar on
val ve body 20 Preferably the apparatus further
ying, parallel to the planar

at e
sar f 4¢E5&F@P EXCEP%da%:%n’tFr d48FRIZ- | ongi tudi nal axis

of the chanber between the second end and the

out |

annul ar space’ betwe

of
t he

%efg@sbﬁya&ﬁe eé;%ﬁmﬂ;e%ehego Cen?sz n shaft

te an 1 on
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appar abusng UsdtheterC Mgl c368ea Hos St idRHhd THLRA

fﬁteggbgg 1851 oss t he chanmber and | ocated between 30

'ate"and the outlet. Preferably the apparatus

conprises a second nesh screen extending across the
chanbeefansblpagiedHgtwesBehe fhrsigh EPasaRdet E@rmed in

out | tiption of .the Dravvln

enbog%negﬁﬁég ?4%?’%QID% lfﬁ% iR BLaRsR Egrface and
along a radius of the valve body.
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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.

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
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
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.



described only with reference to the acconpanyi ng
drawings 5 in which: Figure 1 is a schematic
representation of a first enbodi nent of a fue

condi tioni ng apparatus in accordance wth the
present invention; 10 Figure 2 is a plan view of the
fuel conditioning apparatus -afong |ine AA shown in
Figure 1; and, Figure 3 is an enlarged partial view
of pheef URliscriptdondbfi bhe Nerapigrsat us. Det ai | ed
Description of the Enbodi nent Referring to Figure 1,
a fuel conditioning system 10 20 conprises 3 housj ng
12 Meferhastinenth &% &R 1BY SRR b righiddd O Wit aﬁoi”n*)%t
16 swsiFaas Gnlyheicharbéerdrcarnt dmeo@dcempatging drawings
domnstreaqlpf t he chanber 14. A hem spherical seat 20
I S +?ﬂ%&&$lh the housing 10 with a first end 22 in
conmuni cation with the inlet 16, and a second end 24
i N pPBLEONIMYY GAldcheratl téapradwmrtsdrion ofSecéhdsend

24 lies.in I aLpj 3 he,s dance
20, Wb sty & SEE CEOAE Sl BT b B B ordanc
andwidnpities ey es el vagensiPtace 28 and a pl anar

urface 30 which extends across the curved surface
28. The val ve body _26_. e b :8,65L0S

posh 196 %ﬁé‘rseat a?aV%éwg%ydy 5 J";s;él(eéa ;%B\Htﬁﬁgllgﬂﬁég %gparatus
(arslldte JFines Alesiiorn) ianBlgreopen F6€ittion where
the val ve body is spaced fromthe inlet 16 to allow

air_presented at the_ inlet i ; r het be
fi r%?gu%n(r} 72 bét ﬁ@gﬁr‘?ﬁg %;eigilagbtvg%g& %Er \e/iéi% s%rf ace
1528, canti t3®nimco aghaznalup- 38 bet ween the second end 24

and an adjacent portion of the valve body 26 into
14. A bi.as _dewvice, | e formof a
D il o} o OL

(&)

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 Dbetween 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



toward the, closed position. Fuel is injected into
the chanber 14 by a fuel delivery systemwhich in
this enbodi ment conprises a fuel injector 34. 5 The
fuel conditioner 10 is ideally suited for coupling to
an internal conbustion engine (not shown) via an

i ntake manifold 36 connected-t® the outlet 18. Due
to the coupling with intake manifold 36 of an

i nt q{d%\?ard:‘%'ﬁ%u bggd ﬁBQi@ﬁ:m a Isiaat ijge 1ﬂ§g@t:b&elnto the
pressure 1s 1 nduced _in_the chanber

1
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seaterdddg@ings tompeibeasa afudlharngectog 32. Fresh air
is delivered via a conduit 42 coupled to the inlet

16. The fresh air is drawn from over an exhaust
FaniThsl dueRorosfbiaPrasshtit daemity sHiERE f @rtGPuPllng to
whi cih itlterhuel combdstianemdlite natt abhed) Thasan intake

heals (#8181 he EOahelieen oabc%tét ofldEet01800Cal ey Ll

ngi ne F eac norna eraing tenperature
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lﬁ: E}F‘g‘[) hrou hou%ma% é/S’Sc[{egl |ca iﬁgﬁa{}?%@gaﬁg%aéér to lift

"t her:nﬁromr bbm peat 2% 49iilrf’§ltaf5bénbi~ésf9§| the speds 32 -
nean vaporisation, volatilisation, or deconposition

rml gfuggmﬁgl g(r:g%g?\l%n‘gehée& Q)é%r gcg ﬁ%ﬂ§tt92 | é’ét{\ﬁgelé/&i‘ltg,htthe

30 Inéet;haﬁberﬂl@ lfmslamrmlér ﬁaﬁwguﬁ%}eeow A% igdprust
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be ¢QRERYE! YoFkH 1V ashath@N nd5 tuing¥esire 8 direction
fromthe outlet 18 to the inlet 16. More

particularly, first portion 48 conprises a portion of
20 Fuel injected into the chamber 14 is thermally cracked by

collision 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



30

a sphere intersected by two parallel planes, one of a
- 6 dianeter greater than that of the hem spherica
seat 20, and the other of a diameter identical to
that of opening 24. Forned contiguously with the
first portion 48 is a second portion 50 of the
internal surface 46 which is-o6 5 constant dianeter

A third portion 52 of the internal surface 46
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sea i n the conduit 42 and, intake manif ol d he
Spreeit 37 52 CefaibRedOBRCE HEL hat - Bty gsfgeasj‘ng inner
1shet eanetddie i25 thleadawnstréae ed3eamidna bush 58 hel d
centrally wwthin a plate 60 lying parallel to the

pl anar surface 30. Ideally the shaft 54 Eng sgri N9 i

52 Brahaide fofi s PAPAFASESS Sl W% NG BESK 28 £O guide
bei 4 raderesobodiyass. wBen Theviplatetb@ens thpacédséd gpesition

th%u%?%ﬁﬂgo %nEggiEQOHY’ ﬁg¥£over, 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.

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

di mensi oned to provide an annual of space 64 between
the plate 60 and an adjacent 35 portion of the
internal surface 46 of the chanber 14. The plate 60
is of the dianmeter ranging framsahout the dianeter
of the second opening 24 to approxi mately 85% of 7
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obening 24 and may be made fromstainless steel wire
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in the housing 12 which is in fluid conmunication
Wt tdeedhideekh §éi‘@én3646 cﬁr‘@lﬁllﬂlak” @bh&ﬂrxggtpén to, and

openi_n Q e 7 ure t hat
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j et §h7ﬁ21b§p‘r ay baewéer|thecfdgstt heshapceBSeh ad@rad \the outlet
19ntag.the val ve body 26 froma | ocation adjacent the
transition fromthe seat 20 to the first surface

portion 48. 25 Wth reference to Figures 1 and 3, the

val Faebfugl2njecifon system also comprises a f£luid gallery

70 formed internally 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
With reference to Figures 1 and 3, the valve body 26 is 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
30 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

35 <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



hem spheri cal shape and of a conplinentary

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 30 the planar surface 30

lying in a plane containing the opening 24. Wen the

val ve body 26 is lifted fromtt®e-seat 20 by

application of vacuumin the chanber 14 a void 74 is
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Thi Bir Serﬁé&t&iiﬁ‘[ﬁ ifaldny thenaenslaatgap @8 Isftllgs outwardly by
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t owak#h minimises the likelihood of air, now carrying fuel
20 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 -
25 a pressure drop of 1 atmosphere between the inlet 16 and
outlet 18 when the valve body 26 is lifted from the valve
gseat 20 by action of vacuum applied by an engine to which
the fuel conditioner 10 is coupled. This pressure
reduction agsists in vaporisation and thermal cracking of

30 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

35 ratio of 14.78:1.



a longitudinal axis of the chamber 14. The spring 34
provi des a pressure of approxinmately one bar (ie one
at nrosphere) on the val ve body 26. Thus, there is 25
a pressure drop of 1 atnosphere between the inlet 16
and outlet 18 when the valve body 26 is lifted from
the valve seat 20 by action ofgvacuum applied by an
$ﬂg|ne to which the fuel conditioner 10 is coupl ed.
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140mm l've % 26 is made of black nylon and
has @aﬁé‘FéﬁV Fnﬁbﬁ? xi mately -120g. However the
above dinensions will vary for different sized
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20 Thé 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



20 The operation of the fuel conditioner 10 will now
be described. Prior to starting of an engine to

whi ch the conditioner 10 is connected, the spring 32
bi ases the val ve body 26 25 agai nst the opening 16
thus sealing the inlet 14. Upon starting of the

engi ne, a vacuumis created whigh 4s conmmuni cated
through the intake nmanifold 36 to the chanber 14

The &agéuumiléf s eraady %ﬁeagﬁéml the iy qf Hl@iéher

spring, 32 allowng air, to pa ough the o em
o Shege e b e aRa e + A A1 T euleg sgainst
| at eth¢ Iylatanta t ke hmesbers 44 angdu&is.t tThe \dalclénbodyn
26. The/& rcuz%%wag otfhrcaegsuwsceg% %?sgﬂmécaﬁ W i 53 ng
and i es, i,n a downstream di.rectiQ

(T e 1ok 16 A FaFend choranbsal ggnsh Cudpal axis
the ¢Enper athambeaf 1#hwhdch 8%y fdidvemg sien chlaseugbctbglat ion
gap 38 ﬂfé:lo%.%hqﬁaEﬁgthE&’f&F HGnd p %ﬁ&gr {he

I mpacting of the fuel nolecules spraye into the

chanber 14 with the heated air causes thermal - 10

cr adkiengcofthiehereflael ve Thenf trpurradictisaoki Bhei sedtirdednd the
nh C a C

ggaﬁ;r%glt% %dvga@ bhigaplof Uil oy ggagvgs Y &8s in a

o SRR LYARARGFO LIRS dSTof aﬁhgaguwmaze@cu@ases This
assiposriidesnriat 6t ngodt ol |@etd adrobpebe @hd hdvadites

a ce.ri’toqlglceb,oggl EHQIGQ;{V@)%?%% %f t he chamber 14 which

may ot herw se cause accunu ion of fuel wthin that
regi on of the chanber 14. Due to the relative
1sonfihgucatinasl pf ctdiekakdiusd0 pasdel hehrdigv aliee hHady 18

26 &%Eba hgnlﬁfeﬁhf 213 5% §§ PREUL 115&5%5 gpot shown) of

relatlve g cont nanner as vacUum'i ncr
Thi §hepiBtrHRal FUEIEt IO Ensiney er The rf‘sﬁpleedi'%lm thermally

m nicerhaksed axhkﬁ)%kﬂﬁsteﬁ‘ftﬂaﬁ&yvahvﬁ Bosyh 2neths cTh@tio of
theﬁﬂabgylciﬁu%gﬁhi ne%a%%%seggié%ggktburﬂfﬁgeanl§he

20 englne.

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.



into the inlet manifold 26 to the cylinders (not
shown) of the internal conbustion engine. The fuel,
being thermally cracked and substantially in a
stochionetric ratio of 14.78:1 is conditioned for
efficient burning in the 20 engine. A controller or
engi ne managenent unit (not shown) controls the
vol une of fuel being sprayed in by the injector 34
commensurate with the throttle position 36 and 25
engi ne vacuum All nodifieati ens and vari ati ons of
t he above descri bed enbodi nent that woul d be obvi ous
toCaAP¥Eson of ordinary skill in the art are deened
"to be within the scope of the 30 present invention

t he natyur f ks [:S .t determned. fromthe
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CLAIMS: 1. A fuel conditioning apparatus conprising:
a aAoudisigodédfiining a cbhulpdre endrekqyided dedhwat hindet

| st redpShf &R Sfantle ShBFResuaNg aBwRtbeh of the
doymsii.eam of the chanber; a hem spherical seat with

a first, end . in,fluid ,co ni cati qn,wi th the inlet
At BELERRRI B P I FLER & TOBRMSARCH (OHi th the
c HERfRRicatensetidh dhentrlefi agf iansaconst gnd todilaiding
a atireeteatioh vikh kel gpinber calhes sadgndaendl MAnOLlY =
C YRS EOE AAnthl \LEdi SHEdRCEE UM Bl GRBE:cAULEACE
ext endi ng across the curved surface, the valve body.
bei ng_novabl e between a cl osed position where'the
va Vé‘lﬁ?)otif’dé’e%ﬂ“??’tlﬁénq A EErvesh §urfashend po SLendn
wsgracheextoading bodysd S$he pagwddf swifiathe tihel edlde
pLeditCiee mgg@pvatiet vetkehhe dlakve widcibe Beat the
akhoyt N Eodls the idleel ad0ab! QY BoUGNLt et £L
a‘@glxsree oo Y J?snds%alcgé Ofrtomethe inlet to - d
: produce a gap
between the valve and the seat allowing air at the inlet
to flow through the first and second ends into the

chamber;

a bias device that biases the valve body toward the'ciosed'
positioq; \and,

a fuel delivery system comprising a fuel injector provided with a plurality of
jets that open onto the hemispherical seat and are disposéd about the valve body, the
Jets arranged to spray fuel across the gap and laterally relative to a direction of flow of -

. the air from the inlet into the chamber.

2. The fuel conditioning system according to claim 1
wherein the curved surface is hemispherical in shape V
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
the diameter of the geat.

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

second end toward the outlet.



chanber; a bias device that biases the val ve body
toward the closed position; and, a fuel delivery
system conprising a fuel injector provided with a
plurality of jets that open onto the hem spherica
seat and are di sposed about the valve body, the jets
arranged to spray fuel across the gap and laterally
relative to a direction of flow of the air fromthe
inlet into the chanber. 2. The fuel conditioning
system according to claim4, _wherein the curved
surface i s hem spherical in shape having a radius

SEbSt aﬂ{é l.lgy JJE@.lé%ﬁn@Ssﬁstreﬁdéé@oﬂfln§ atdl c18€@t3

R A e

conredvAlygcurTRs uhmléwe%fmt Redteaftion £ ‘Pﬁ’ﬁb Ch9el
coQdidd ani nge siydkem according to claiml or 2
wherei n the chanber conprises an internal surface

MEh B | fSi c%%g&%JhOnlhga%ys@étnngébx‘aHBde aL{,ocmet be

cehatng %Fn@%‘}?&f‘e‘fﬁ%@&ﬁr’oﬁ r'?ﬁe?ié &1"aim 3 V\,her e| n the
first portion of the internal surface is concavely
cyr vedrnsheneVicevetk idhiag ypachten docondirge to cutdt enet o
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abiye gHieosedfreaisios a5 opeRachBPSHGRF r| sing a shaft
associated with the valve body to guide the val ve

body whenskoy beﬁdmto\ﬁ@ﬁ@ sylshem Cd el pp tiot EDaimand
° ened P@ﬁ% tgh%?t erohAE Jﬂi%hgﬁoamiiagls%g '%Qrﬁé/c?tl%m;he

corain aLm %ﬁ} an u g ce éiong a
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pexdiewsd P€ Ut vebve Fedpt anar surface and aI ong a

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
claims- 1-8  wherein the bias device applies a pressure
in the order of one bar on the valve 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 p;ovide an annular space between
the plate and adjacent poréion 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

is located between the plate and the outlet.



radi us of the valve body. 8. The fuel conditioning
system according to claim7 wherein the bias device
is nmounted on the shaft. 9. The fuel conditioning
system according to any one of <clains 1-8 wherein
the bias device applies a pressure in the order of
one bar on the valve body. 10. The fuel conditioning
. system according to any one of <clains 1-9 further
conprising a plate lying parallel to the planar
surface and | ocated centrally of a longitudinal axis
of the chanber bet ween the Second end and the outl et,
t he pl nsi oned_t lar o
R o e G g

i herRAR %lﬁeicaeé TR PHEPAERDEISS PEEORhE P BeTbeT
camdi 5 olhiangedysetmrpeactiy diingt teesél andnthe cwhdtein a
first mesh screen extends across the chanber and is

| ggat eﬁlxéo eaom%lghfgge 306 @%ceyar%t to” ar:.g; onezor

The fu Ioni ng systemaccording to claiml
WTRETH H @ey&?&%%l’&r@%‘s e@&”%nldéc%’é?%s%ef‘ﬁethe
chesioad emdld i s | ocated between the first mesh and
the outlet. 13. The fuel conditioning system
according to any one of <clains 1-12 wherein the Jets
are | ocated near the second end.



