| C Engi ne Magnetic Fuel Conditioning Device This invention relates to a
fuel conditioning device, that is to say, a unit which can be installed in
the fuel supply line of an internal conbustion engine so as to condition

the fuel before it
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Such a unit has app1ication wherever engines are employed, but 1ts
major application 1s in connection with motor vehicles. It 1s known
to employ lead compounds in motor fuel to improve octane ratings.
However, concern for the environment has resulted in unleaded
petrol being used with increasing frequency, but unleaded petrol
either does not have the same octane rating, or {s more expensive
_td produce than Teaded petrol.

It has baen known for some time that tin can also improve octane
rating, and improve the cetane rating {in diesel fuel. Tin may also
deposit on moving parts inside a combustion engine, and so reduce
friction and engine noise.

It has independently been suggested that conventional fuel
subjected to a magnetic field shortly before entering the
combustion chamber also appears to burn more efficiently., The
precise reasons for this are not clear, but it may be that the fuel
molecules are 1n some way aligned with respect to each other by the
magnetic field and therefore are more easily combustible. Another
theory suggests that the fuel molecules pick up a charge in the
presence of the magnetic field which thus makes it easfer for
oxygen to ¢combine with ‘those charged molecu1es during the
combustion process.

In EP-A~0 399 801 1% has been suggested to combine these effects by
washing fuel over tin alloy fuel additive pellets while the pellets
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are within the magnetic field of a magnet. This docunent describes and
illustrates the use of a separated pair of relatively small ferrite
magnets, facing one another, |ocated by plastics spacers centrally within a -
plasﬁvcs tube. The fuel floms t hrough the tube, first past tin alloy cones
lying in the magnets' field, then through a steel mesh disc and a plastics
spacer, and then around and between the two magnets, before passing to the
-engine. It Is an object of the present invention to provide an inproved
fuel conditioning unit which conbines the.gffects of a tin alloy additive
and magnetic treatnent in a novel, efficient and sinple manner. In
accordance with one aspect of the present invention a fuel conditioning
devi ce conpri sesdreawhthisi the degriehindield otla hhgmtpatﬂhibdbmnt aleboretbes nl et
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In accordance with one aspect of the present invention a fuel
conditioning device comprises a housing defining a fuel flow path
between a fuel inlet and a fual outlet to the housing, And in the
fuel flow path a tin alloy body and a magnet downstream thereof:
wherain the fuel flow path is so configured in the region of the
magnet, and the magnet has pole faces which are so disposed 1n
relation to the fuel flow path, that substantially all fuel therein
1s constrained to flow betwean the said pole faces of the magnet
and the housing defining the fuel flow path.

Preferably the housting defining the fuel flow path in the region of
the magnet is of ferromagnetic material, and substantially all the
fuel 1n the flow path 1s constrained to flow between the pole faces
of the magnet and the ferromagnetic housing.

Flow distribution means may be disposed in the fuel flow path
immediately upstream of the magnet, and may comprise a plate,
especially of ferromagnetic material, across the fuel path,
provided with fuel flow apertures aligned with the fuel flow path
between the pole faces of the magnet and the sides of the housing.



-3- The tin alloy body is desirably shielded, as by the flow distribution
means, fromthe magnetic field of the magnet. This has been found to give
excel | ent fuel efficiency. 5 The magnet is advantageously an anlsotrqglc
pernmanent ferrite - magnet, located centrally in the fuel flow path.
Preferably the nmagnet is a block in the formof a flat cuboid with the
pol es on each of its opposite longer flat faces, and it is arranged with

t hose pol e faces parallel to the axis of the housing, directed 10 outwardly
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st eel ) houmisnbeen floulrtd dio@webmced)henm&ue‘l aad’tﬁemenlcgeper or -armature to
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cl osur gy atuteacdiyetmvaos tthe $idesi oy thaviougingeans for connection with the
engi ne fuel supply line, the device being arranged, in use, to permt fuel
to pass through the housing and firstly over the fins and backbone 30 ‘¥
the al | oy Tihedyrrengemsat ornsuyeo bt tsubstenfriad 1y aJdf v eassasi tbrovghd engi ne.
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15 distribution means act as keeper or armature to complete the
magnetic circuit between the opposite po]e faces of the magnet and
concentrate the field within the fuel flow path past the magnet.

In accordance with a further aspect of'ihis:invention there is
20 provided a fuel conditioning device adapted té_be disposed in the
fuel supply line of an internal combustion engine, which device
comprises a substantially cylindrical housing in which is disposed
a tin alloy body which has a constant cross section just fitting
within the housing, said cross section comprising a central o/
25 backbone extending diametrically across the housing and fins
substantially at right angles thereté. a'maghet. and closures at o
each end of the housing having means for connection with the engine B
fuel supply line, the device being arranged, in use, to permit fuel
to pass through the housing and firstly over the fins and backbone
30 of the alloy body and secondly over the magﬁet.'before entering T
said engine. T

The tin alloy body in this form has been found to be especially
successful. Large surface area and good fuel f]oﬁncharacteristics
past the backbone and fins are particularly well matched to the
preferred flow distribution means and magnet.



preferred flow distribution means and magnet. -4- Preferably, the
backbone has three fins, that is to say, a central dianetrical fin
correspondi ng to, and perpendicular to, the backbone, and two shorter

| ateral fins one each bet ween..t he ends of the backbgne and the central fin,
arranged so that the ends of the 5 backboré-and fins lie in a circle of
dianeter slightly less than the internal dianeter of the housing. The tin
all oy body is Breferably substantially cylindrical in overall outline.
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spi nning over of the én t he ng 1n a rererably the end
closures are identical. Mireover, the through bore may be chanfered at its

openi ng to thepigFepshy thé anhey mu§lm ﬁl@grfeQ;CblLé na&stédusknhhgmmﬂunéhé he

al I oy bod 25 Prefera S as at |least the foll ow ng conponents,
thatyl s t)c/) 5y N4y gﬁge" %’95‘?5""96{/8%""?15 ugger pressurg,f "'%'“ ?O@Pgmﬂ ‘mony; c)

1-10% | ead; anthis prevents the components from rattling.
N\ | |

Preferably an end closure comprises a cylindrical body matching the
housing and a male connector for attachment of a fuel supply hose,

15 a through bore being fdrmed through the body and male connector.
The body may be a close sliding fit in the end of the housing, and
may be provided with an O-ring to seal against the inside of the
housing, the body being located by a flange on the body cooperating
with a shoulder in the housing, and being secured in position by

20 spinning over of the end of the housing in a lathe.

Preferably the end closures are identical. Moreover, the through
bore may be chamfered at its opening to the interior of the housing
to facilitate fuel flow around the alloy body.
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Preferably said alloy has at least the following components, that
is to say, by weight:

a) 50-907 tin;

30 b) 6~30Z antimony;
c) 1-10%Z lead; and,
d) 3-20Z mercury.

Preferably the approximate proportions of each component are 707
35  tin, 18% antimony, 3% lead and 9% mercury.



d) 3-20% nmercury. Preferably the approxi mate proportions of each conponent
are 70% 35 tin, 18% antinony, 3% Il ead and 9% nercury. A pIurallty of
tin alloy bodies may be separated by baffle plates. They may be g
longi tudinally aligned but rotationally staggered with respect to each
other. The invention is further descri bed hereinafter, by way of exanple
only, with reference to the acconpanyi ng®drawi ngs, in which: Figure 1 is a
| ongi tudi nal section through a first enbodi nent of a fuel conditioning
devi ce accordi to the prese i nvention; 10 Figure 2 is a_section taken
al ong the | ige"n'glrﬁﬂw ef duinea °-"1:|b§g’re‘r;=s §ay be sepakatesh by fafit! @IRJAgeEhe i ne
B-B i n Fi gur €hely, map be R@imedﬂnaﬂyaalmgdtblﬂl felatsedlilpns taghékedawpert i al
cutaway at o u a_second enbodi nent of a fuel conditioning
devi ce accorg?sr{% gtot ﬁsgh g’\%ﬁﬁ on; Figure 5 is a section taken along the
line CGCin Figure 4; 20 Figure 6 is a section taken along the Iine D-Din
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In the first enb he 1 nvention own | gures PPi% 3,
f ueI condi t i ¥Mi¥mgwikhi refierenss e thasaqegmagnying Wrewingseein whighsrr omagneti c
material, externally plated with nickel and chromumto protect against

corrosion. The housing f I flqm/p S of |rcular section
and has a sholﬂ“@fl'gu1S Y %t‘o &&ﬁ“‘ﬁmq gefdiionct r°‘é£ﬂbﬂl%j %Pg e PER t o

recei ve and fuedatendin iemihgctesiuec adébording ytootie @Fes&mtcfmeatsdimm The end
closure 16 has a body 20 and a mal e connector 22, which fornms a fuel outlet

at whi cH% fuel hose can be connected to the un|t 10. A flange 18 on the-
body 20 nmounkigure 2 is a section taken along the line A-A in Figure 1;

Figure 3 is a section taken along the line B-B in Figure 1;

15 Figure 4 is a longitudinal section, with a partial cutaway at one
end, through a second embodiment of a fuel conditioning device
according to the invention; '

Figure 5 is a section taken along the Tine C-C in Figure 4;

20
Figure 6 is a section taken along the line D-D in Figure 4; and

Figure 7 is a section taken along the line E-E in Figure 4.

25 In the first embodiment of the invention shown in Figures 1 to 3, a
fuel conditioning unit 10 has a housing 12 of mild steel, a
ferromagnetic material, externally plated with nickel and chromium
to protect against corrosion. The housing forms a fuel flow path.
It is of a circular section and has a shoulder 14 at each end. Each

30 shoulder 14 is adapted to receive and locate an end closure 16,
only one of which is shown. The end closure 16 has a body 20 and a
male connector 22, which forms a fuel outlet at which a fuel hose
can be connected to the unit 10. A flange 18 on the body 20 mounts
the end closure in the housing 12. The connector 22 and body 20
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have a through bore 26, which is chamfered at its mouth 28. The
end closure 16 is sealed to the housing 12 by an O-ring 30 retained
within a circumferential groove 32 in the body 20 of the end



the end closure in the housing 12. The connector 22 and body 20 35 have a
t hrough bore 26, which is chanfered at its nmouth 28. The end closure 16 is
sealed to the housing 12 by an Oring 30 retained within a circunferenti al
groowe” 32 in the body 20 of the end  -6- closure 16. The end closure is
secured in the housing by spinning over of the ends 34 of the housing 12 in
a lathe. Inside the housing are at |east thrée conponents. The first is an
5 alloy body 40, shown in transverse sectlon in thure 2. In section, the
body 40 has a ba kbone g arn 'Qé\ﬁi fins at ght an es to the backbone
that is to say, “d°te A8 PE‘I‘\“?rdtsc’rf’ég tchdnplitec Bewrdngoby spdaneinge
fins 46 di sposedwlaethee;hetdriﬂscam_td’falthéIhbuélﬂngaﬂﬂ imhe Ritdle, of the backbone
42. The backbone and 10 fins are so dinensioned that their ends lie on a
circle whose dianeter is slightly less than the internal dianeter of the
housi ng 12, so tlhatdd the hadgidg dre at clease wirbeliamgpdrieinthn Ehebﬁ(msi ¢ ah2.

In side view_th b I re n The, bo
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9% mercury and 395ttond. thedody hdas onpackbanei 42 andretdwree f50s] at tright or m of

an ani sotropi ¢ f@gfdd %obilfiecbacﬁﬂﬂ@” trihtt H@%V% easc%wﬂadm 44 gM5&, 3. The
magnet 20 IS a Substanti aﬁhé‘ﬂ'éq at cuboi d ext end anetrically

across the housMAtches theda . p%ﬂde§1¢€~ é"&'-"f 46 isppgrd betweenethmgnet ' s
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arrangenent ensyges that the netic l.ines of force of the net are
concegt rat ed0i nl%t i L5224 EENY "§Ftﬁ@rt g e elilﬁ oPhd cﬂﬁﬁg hP$8 ough

which fuel bei ndisugiperi td sloghtly dess thapadeesnteFhal dii emdtesi sfethofhdusdng
housing 12, whi g, t%etﬂ?tg'%ﬂylgocﬁoh@sisf%cglose sliding fit in the housing 12.

In side view the body is substantially rectangular.

15 The body is constructed from an alloy consisting essentially of 70%
tin, 18% antimony, 9Z mercury and 3% lead.

The second component is a magnet 50 in the form of an anisotropic
ferrite block, shown in transverse section in Figure 3. The magnet
2¢ is a substantially flat cuboid which extends diametrically across
the housing 12. The magnetic poles N-S are arranged on the
magnet's longer flat surfaces 52 and 54, parallel to the axis of
the housing. This arrangement ensures that the magnetic lines of

\— force of the magnet are concentrated in the spaces 56 on either
25 side of the magnet through which fuel being supplied to the engine
passes.

The steel sides of the housing 12, which the magnetic poles face

across the fuel flow path in the spaces 56, are continuous around
30 the magnet and close the magnetic circuit. Owing to the
anisotropic nature of the magnet, substantially no magnetic field
extends axially along the housing from the magnet, but although not
shown in Figure 1, a ferromagnetic flow distribution plate, of the
kind described below in relation to Figures 4 to 7, may be placed
between Fhe magnet 50 and the alloy body 40.
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across the fuel flow path in the spaces 56, are continuous around 30 t he
magnet and cl ose the nagnetic circuit. OmMng to the anisotropic nature of
the magnet, substantially no magnetic field extends axially along the —.
housi ng fromthe magnet, but although nof shown in Figure 1, a Bt
ferromagnetic flow distribution plate, ©f the kind described below in
relation to Figures 4 to 7, may be placed 35 bet ween the magnet 50 and

the alloy bo . -{- Finall the last c opent .is a ring 59 which
keeps the coﬁ%’bﬁgﬁt sthfo?%sr?dc%l‘f"l"ﬁmpdﬁ?ist?ﬁ"‘_5$?5§?wplc §e8’?ﬁn§f"gssed when t he
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di rection of thehopanrand of ithe thausingandgsecuned iinsphage-t o t he engi ne.

Mor eover, the chanfering of the nmouth 28 is particularly helpful in
ensuring that fuel is evenly distributed over the body, and consequently
that the5f uel heghargyiofkhe,podi, 48y damisined tr affer cvriswe susfase arra al | oy

which aid fugd fuelbEioli Mg ovdinetsefprbe alilpeet 1BNbf Ofhe BRrdwIXefH ith@ shown in
Figures 4 to, 7 differs in that has a Ionﬁer housi ng, whi.ch, conbal ns
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condi ti ®8i ngP thksi el apoevaInprIundsofy the| cargenentds ofxther adlayy which add st eel
housi ng 62, pddIChoftriskfss a fuel flow path between a fuel inlet in end U
closure 64 and a fuel outlet in end closure 66. The device is connected
into a _ '

The second embodiment of the invention shown in Figures 4 to 7

differs in that it has a longer housing, which contains three alloy

15 bodies separated by baffle plates, and a slightly larger magnet
supported by a steel fuel distributor plate between the alloy
bodies and the magnet. The end closures with the fuel inlet and
outlet are substantially unchanged.

2¢ Referring now to Figure 4, the fuel conditioning device 60
comprises a cy]indrica1.'externa11y plated, steel housing 62, which
defines a fuel flow path between a fuel inlet in end closure 64 and
a fuel outlet in end closure 66. The device is connected into a
fuel line leading to an internal combustion engine.

Referring also to Figures 5 and 6, fuel passing through the device
washes over a first tin alloy body 70, passes through apertures 72
in a first steel disc baffle plate 74, washes over a second tin
alloy body 76, passes through apertures 78 in a second steel disc
30 baffle plate 80, and then washes over a third tin alloy body 82.
The alloy bodies are effectively identical to the alloy body 40
shown in Figures 1 and 2, in shape and composition, except that
they are each cast in two equal halves (Figure 5), for improved
manufacture, the two halves being placed back to back in the

W
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housing 62 to make up each whole body.



fuel line leading to an internal conbustion engine. 25 Referring also to
Figures 5 and 6, fuel passing through the device washes over a first tin
al l oy body 70, passes through apertures 72 in a first steel disc baffle
platé=74, washes over a second tin alloy body 76, passes through apertures
78 in a second steel disc 30 baffl e plate 80, and then washes over a
third tin alloy body 82. The. alloy bodies ae effectlvely I dentical to the
al l oy body 40 shown in Figures 1 and 2, in shape apd-"conposi ti on, except
that they are each cast in tw equal halves (Figure 5), for inproved
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t hrough apert gr esta24onal 1¢i staggévadded nmil d steel distributor plate 90 and
into a fuel flow path that |lies substantially entirely in spaces 96 on
either 10 side of a magnet 88. The apertures 94 duct the fuel wholly into
t hese spaces 96As Bhewnliist Fidunend phditle Eie |f9ebrtdnendm$swstthﬂough P2 ridriesh
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The distributor plate 90 is provided with Tugs 92 which hold the
magnet 88 centrally in the housing, and also prevent relative

15 rotation between the plate and the magnet. This preserves the
proper alignment of the apertures 94 with the spaces 96.

The magnet 88 is another anisotropic permanent ferrite magnet block
in the form of a flat cuboid with the north and south poles on the
20 opposite ]onéer flat faces 98 parallel to the axis of the housing
and directed outwardly towards the sides of the housing across the
spaces 96 in which the fuel flows. As in the first illustrated
embodiment of the invention, the steel wall of the housing

completes the magnetic circuit, and all the fuel passes across a

25 pole of the magnet. The small quantity of fuel that lies between
the non-polar side faces of the magnet and the adjacent housing
wall is in a stagnant region of the flow path and can be discounted
as it will form an insignificant proportion of the fuel passing
through the device in use.

30

The ferromagnetic steel disc 90 in combination with the highly
directional magnetic field and the steel housing around the magnet
ensure that the tin alloy bodies are effectively shielded from the
field of the magnet, while the device retains a highly beneficial
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performance.
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20 opposite longer flat faces 98 parallel to the axis of fhe housi ng and
directed outwardly towards the sides of the housing across the spaces 96 in
which the fuel flows. As in the first illustrated enbodi nent of the ) .
invention, the steel wall of the housing conpletes the magnetic circuit,
and all the fuel passes across a 25 pg%g of the magnet. The small
quantity of fuel that |ies between the non-polar side faces of the nagnet
and the adjacent housing wall is in a stagnant region of the flow path and
can be di scpun | il do TOI N nsi gnifi t o i on of the fue
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benefi ci al S®PONRESkor mance. -9- Between the magnet 88 and the fuel
outlet end closure 66, a conpression spring 100 keeps the whol e assenbly
within th ousi ng .undey., axj.al .pressure, to st ratt| es, angd. novenent

et ween  eAbSRIDIIADE 418 CAlpusBr valedn: tapleta B i BHPHIAER T8 ol at e 90,
adapt ed to fieusihgUui agd Magmwetd S0agnst wbth adeyntaigk hbeadsedtiagehdeinsed in the
first enbodi t of t invention ilbLus i p. Fiqur 1.to 3. The
apertures i?lmrﬁ%ﬂémepqta?getgﬁdlqvﬁé'té?r} d&é%ﬁ%’fﬁ%‘gg‘"tﬁ’ an]gt%;oe%'sure 10 that the
fuel passes through the nost intense regions of the nmagnetic field.
Further, veriakgedares {ihehe id1abs 4hAl tAEGPPaRHed Oloft De hdned bRYurd lie in
t he magne iC figeld for 1t he ebgngﬁt of ?ﬁe' t?ﬁj’ea?l 03? to be grf‘fecti‘{/el y

conbi ned é“§h¢ttpng fue] pasees thhgough the most intense regions of the

magnetic field. Further, we have found that it is not necessary
for the tin alloy to lie in the magnetic fie]d_for the benefit of
the tin alloy to be effectively combined with the action of the
magnetic field. The fuel may on the contrary'first be treated with

15 the alloy body, using an appropriate alloy body shape which owes no
consideration to any magnetic field., and may then be conditioned in
the magnetic field in a fuel flow path which is concerned only with
efficient exposure to the field.



magnetic field. The f uel may on the contrary first be treated with I5 the ——

one) dorati on Lo any magnet o fierd. and may then be conat AREIINMIHANI N
magnebic field in a fuel flow path which is concerned only wtH eftfi#i ent =

exposure to the field. -1 0- dains 1. A fuel conditioning device
conprising a housing defining.a fuel flQyppath between a fuel inlet and a
fuel outlet to the housing, -and in the fuel flow path a tin alloy body and
a magnet downstream thereof; wherein the fuel flow path is so configured in
the region of the magnet, and the nagnet has pole faces which are so

di sposed in relation to the fuel flow gakkms t hat substantially all fuel
therein is constrained to fl ow between The said pole faces of the magnet
and the housing defining the fuel flow path. 2. A device according to
claim 1 wherei f, t heA Hgaticogd ttdbntigndewibe comptisingw fowsiing defindngeyi on of
the magnet is @f (feqroppgnetd t@rla n ' the fuel in
the flow path ?‘éejcﬁlog't ggﬁhgﬁwt%ggﬁ gé\%]bg?@eﬂ‘f%ﬁ%ﬁ%&%‘]ﬁ:)&aﬂe t he magnet
and the ferronbeusdog.c andusi the feel flow geth actiaceUpyibodyrandca Megmt or claim

2 fu(r:I t hterI conpa(%@gﬁggaf“:cmﬁdé,ﬁt Qﬁ&:ﬂh%emﬁm_sgﬁhsﬁmﬁeﬁf 6 eb?fli'lgimed 'lﬁ?t h

i mmedi atel y upstream o > magnet angd, provi Wity rtures
aligned with tﬁ}.’? fr Eﬁﬁmf ?{)'\Xﬁbéﬁ‘a"é@t Qﬁgﬁﬁﬁ HQQE%I%’% é@gg?@%egt%hg\gpmaﬂﬁéet and
t he sides of t e disposedgin nelation tdcthectuedctlowapathy, tthat subskantialiyhe
preceding cl ai gp AT Ehéreili sl bbnstihfied DAIFIGSbENVREN dRe da@IBolBctatagNet | C

field of the nm ) vice accordin N\ e of the precedin
cl @i 15 wher ei n® the magnet and the housing Se{qn'll?g ttge Fudr How path, P J

2. A device according to claim | wherein the housing defining
the fuel flow path in the region of the magnet is of ferromagnetic
material, and substantially all the fuel in the flow path fs
constrained to flow between the pole faces of the magnet and the
ferromagnetic housing.

3. A device according to claim 1 or c¢laim 2 further comprising
flow distribution means disposed in the fuel path immediately
upstream of the magnet and provided with fuel flow apertures
aligned with the fuel flow path between the pole faces of the
magnet and the sides of the housing.

4, A device according to any one of the preceding claims wherein
the tin alloy body fs shielded from the magnetic field of the
magnet.

5. A device according to any one of the preceding claims wherein
the magnet is an anisotropic permanent ferrite magnet located
centrally in the fuel flow path.



"the magnet is an anisotropic permanent ferriteTagnet tocated centrally in

the fuel flow path. -11- 6. A devi ce ac ' e of the
precedi ng clains wherein the nagnet is a bl ocﬁmmjﬂﬂ““umu)ﬂ"a flat cuboid
with the poles on each of its opposite |onger T+l ae Taces and*It is arranged
wi th those pole faces parallel to the axis of the housing directed
outwardly towards the sides of the housyyg. 7. A fuel conditioning

devi ce adapted to be disposed in the fuel supply Iine of an internal
conmbusti on engi ne, which device conprises a substantially cylindrical

housi ng i n whi6gh i # divipoaccerditg ho any mpe fdvherpireriad frgsc taioe ndteretn cr oss

section | ust iinbldagfettirh !l BIdCREIDBHS ki of W F1akr ARSI HALA e GRUTEE | S 1T 2
central backbone extendi ng di apne rlcaJ4y acr oss é e housin n i ns
substantialIy%teﬂhg?#]iﬁ?lg% R dpRges, 1&“n’é§ﬁ%t“? dhdicppeamed vith cach end
of the housi nghbsespole facesspdral lelotnéhd iants of tthe thoesbwodtrected! supply

line, the dev!oggwﬁq?img'og&,rdﬁre\g%qﬂdw oys‘g‘gc,&@gﬂg.m t fuel to pass through the

housi ng and first over t i ns and of the alloy body and
secondly over the magnet, before entering said engine. 8. A devi ce

accor di ngd_t o d,ai rrA?fuafnecroaambhﬁulgbmkéwwudta@ to Iga?&ifp%lsedjiiﬁnﬂief E@eﬂl fin
correspondl ng 9] r.t e ' WO shorter

| ateral fins oshgﬂé':g "b‘gi'tr &Eﬁﬁ"‘%ﬁe"ﬁﬂ@%m ﬁ%qﬁgbg'ﬁg%eagﬁgkt he central fin,
arranged so t KampRiges ansubstantdably el kesiriealaheusinhdn whdch isadisppeede of

gi aneter sli g_ht tih bty bd#grwhibr hhﬁltaeémlbal_w argek Sdectiont igs theUIRG - OI9- | A
devt 06 200 O\ Yol Ohal Bl SRS pAYTh MBI o7 S oL osire
attachnent of backbgne estendiing aanetrically across the housing and fins

substantially at right angles thereto, a magnet, and closures at

each end of the housing having means for connection with the engine

fuel supply line, the device being arranged, in use, to permit fuyel

to pass through the housing and firstly over the fins and backbone

of the alloy body and secondly over the magnet, before entering

said engine,

8. A device according to claim 7 wherein the backbone has a
central diametrical fin corresponding to. and perpendicular to, the
backbone, and two shorter lateral fins one each between the ends of
the backbone and the central fin, arranged so that the ends of the
backbone and fins 11e in a circle of diameter slightly less than
the internal diameter of the housing.

9. A device according to any one of the preceding claims wherein
an end closure comprises a cylindrical body matching the housing
and a2 male connactor for attachment of a fuel supply hose, 2
through bore being formed through tha body and male connector, the
cylindrical body being secured in position by spinning over of the
end of the housing in a lathe,

10. A device according to claim 9 wherein the through bore 1s
chamfered at its opening to the interior of the housing.

k¥ END dokx



t hrough bore being formed through the body and nal e conﬂee%@r——%he————- ----- —
cylindrical body being secured in position by ‘'spinning o

the housing in a | athe. 10. A devi ce according to Clal*ﬂh'ﬁﬁﬂ f ﬂm
throbegh bore is chanfered at_ its opening to the interior

-12- 11. A devi ce accordi fig'to any one of'2rhe pré&cedi ng cl ai ns mhereln

the alloy body and nagnet .are Iocat ed axially V\Athl n the housi ng under
pressure from ew e accor di t 0;.an

prl X of the .
P Goodi ng oF o wd TonoRoRR CRASHOTEIa: Saayrane 15 b areveding lasid Stressis
tin, 6-30% anti rtheyaﬂbyllﬂﬁyl aaidmagmdl 82060 adcax yal 1y 3withiA tiey howsing

accordlng to cl N i h contains approximately 70%tin, 18%
ant i nony, 3%Ieg] §§€/§J§§rﬂ§b gs%ﬁ él A devi ce according to any one of

t he preceding clalms wherein a pI urality of tin alloy bodies are separated

by baffle plategp 154 ?ﬁcge dc%?dﬁ@ﬁ% Qi goﬁé)oq*l ﬁgcmgeﬂhﬁnﬁ‘%@%%’

bodi es are Iongltudlna | 1 gned at 1 onal gger r espect
to each other. *be al AYfQP@FaU't‘ind'PX |W8Fﬂ*ﬁg H‘év}e@étsgﬁfé’@gn ) $y30%samdmenys

described with nefg? qess, and Fd0ARmertdrystrated in Figures 1 to 3, or
Figures 4 to 7, of the acconpanyi ng draw ngs.
13. A device according to claim 12 wherein the alloy contains
approximately 70%Z tin, 187 antimony, 3% lead and 9% mercury.

o 14. A device according to any one of the preceding claims wherein
a plurality of tin alloy bodies are separated by baffle plates.

15. A device according to claim 14 wherein the alloy bodies are
longitudinally aligned but rotationally staggered with respect to
each other.

16. A fuel conditioning deQice substantially as herein described
with reference to and as illustrated in Figures 1 to 3, or Figures
4 to 7, of the accpmpanying drawings.




