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Apparatus for feeding fuel to a marine engine.

@ To avoid danger of fuel leakage into bilges of a vessel's
hull, the fuel feed pipe {26) from the fuel supply to the vessel's
engine cauburettor (40} is enclosed within a cylindrical casing
{34) sealed at one end to a fitting on the carburettor. At its
other end the casing is sealed to an aperture (32) in the hull,
the feed pipe extending externally of the hull between the
aperture and a container {16) enclosing the fuel supply. Alter-
natively the casing is sealed at its other end directly to the
container. The carburettor may have an annular fuel feed
chamber {52) with adjustable fuel orifices connected to the
feed pipe through scroli valve means (56) linked to the car-
burettorthrottle valve.
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APPARATUS FOR FEEDING FUEL TO A MARINE ENGINE

This invention relates to apparetus for feeding fuel to an
internal combustion marine engine.

There is a danger in vessels that fuel will collécf in the
bilges of the vessel if there is a slight lssk. Such a collection
of fuel, which may be gas or liquid, gives rise tc a risk of
explosion and if there is an explosion it may have disastrous
consequences such as sinking the vessel or setting it on firs.

An aim of the invention is to provide a reasonably inexpensive, yet
safe and practical installation for fesding fuel to a marine engine,

and for controlling the fuel feed.

According to the invention, there is provided apparatus for
feeding fuel to marine engines which comprises a generally annular
chamber hsving on its inner wall a series of peripherally—spacedr
orifices, a conduit connected to the annular qhamber, a branch pipe
secured to the conduit, and a helical rotary scroll valve member
located in the conduit to obturate én adjustable proportion of °

the branch pipe opening dependent upon the rotational position of
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ths scrollrualve'mehber, and a radial lever conneotedito the

valvse member.

In accordance with one”embodiﬁent of the present iovehtion
there is provided apparatus for feedlng fuel to a marlne engine
including a fuel feed plpa leading from -a fuel storage contalner to
a fuel intake of a carburettor, the plpe hav1ng one’ portion ‘which
is outside the hull of the vessel and a further portion which is
inside the hull of the uessel, the apparatus also 1nclud1ng a
tubular gas or liquid-tight casing mhlch surrounds the whole length

of the said further portion of theifeedrpiperaod extends to a

. fitting on the carburettor, the tuboler casing at its end remote

from the fitting'being open to etmoepheret

With such an arrangement, the fitting is preferably constituted
by the ‘said branch pipe, the latter belng dlrectly connected to the
said fuel feed plpe. ) '

The radial lever may be operated in response to movement of the

butterfly valve in the carburettor.

A drain pipe is,preferablyilocatedVbetmeen an inlet flange
associated with the carburettor and the hull of,the'ueesel above the

waterline. «

The invention may be applied to a horizontal air intake flow

type carburettor, or to = domndraoght;cérburettor.
The invention may be spplied whether the fuel is liguid or
gas; for example the fusl could be petrol, any llqurd hyorocarbon—

fuel, or low presgure hydrocarbon gas.

The tubular casihg,may be at leastrpartly of flexible hateriel.
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The invention will be better understood from the following
non-limiting description of illustrative examples thereof, given

with reference to the asccompanying drawings in which:-

Figure 1 is a diagrammatic longitudinal section through
a rear part of a vessel in which one example of
apparatus according to the invention is installed;

Figure 2 is a perspective view of an annular chamber which
forms part of the apparatus shown in Figure 1;

Figure 3 is a diggrammatic longitudinal cross-section
through a rear part of a vessel in which a second
example of apparatus according to the invention
is installed;

Figuré 4 and 5 ars respectively front and side views of
a flange included in the apparatus of figure 3;

Figures 6 and 7 and 8 are views of one form of adaptor bleck,
Figure 4 being a front view, Figure 5 being a side
view, and Figure 6 being a partial cross section on
the line A-A of Figure 4; and

Figure 9 1is a side view of an example of thé invention applied
to a downdraught carburettor;

Figure 10 is a diagra&matic longitudinal cross-section through
part of a vessel in which a fourth example of
apparatus according to the inventien is included;

figures 1lla and 11b are an axial vertical section and a front
view of a flange included in the apparatus of
Figure 1l; and

Figure 12 is a rear visw of s vessel embodying the example of

the invention shown in Figure 10.

Referring to Figure 1, a marine vessel has a deck 10, a transom
12, and an internal combustion engine 14. The remainder of the

vessel is conventional and so is not shown. A container lﬁ.mith an
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open top has a drain hole 18 connected dlrectly through the transom
12 to the outside. The illustreted vessel is-intended to be ,
propselled by LPG (liquefleld petroleum ges) which is stored at high
pressure and gaslfles upon release of pressure. In the container
16 are a cyllnder 20 of compressed LPG in llqu1d form, & fuel lock
22, and a liqu1d—t0—gas converter 24 Thess are known 1tems of
equipment and therefore will not be descrlbed in detell. A gas
feed pipe generally 1ndrcated at 26 extends from the converter 24
to & branch pipe 50. © A first portion 26A of the plpe 26 passes -
through a wall of the container lS,and,tnrqugh'the—transom 12. A
second portion 26B is outside the;ueesel.,' A third portion 26C
passes through a hole 32'in'the'traneom 12'enufuithin a and througn
a tubular casing 34. A fourth portlen 260 of the pipe 26 leads
into the branch pipe 50.7

The engine 14 is conuentlonal and has a- carburettor 40 of known
design fixed thereto. - An annular chamber 52 is secured to the
carburettor 40" and has a conduit 54,pr03ect;ng therefrom. This
conduit serves as a valve body for a heliceljretery scroll valve
member 56 which obturates therwhclerdf the'orifice formed byrthe
branch nipe 50 in the'conduit 54 uhen‘in its;closed pceitiun, and
which, when rotated, progressively ekpcses more Df,tnie opening so’
allowing LPG to flow into the conduit'54 and thence'into the hollowr
annular chember 52. VTHe latter is'secured,inra ges—tight manner
to the carburettor 40 and the feedrpipeVZSD is secured'in'e gas~
tight manner to the branch pipe 50. ThiercouPling may for extra
safety be located within the epacerenclesed by the tubular casing
34. The annular chamber has a series of perlpherally spaced
orifices 60, Flgure 2, through uhlch the fuel Qas passes on its’
way to a combustion chamber of the sngine 14 It may be bolted to
the carburettor using bolt holes 61. The effective size of each
of the orifices 50715 adjustable by means of'en arcuate slide plate

160 locsted behind the wall 166 containing the orifices. The
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slide plate 160 hes a similar number of correspondingly sized and
spaced orifices which can be brought into and out of strict
register with the orifices 160 by sliding the slide plate. The
slide plate is sscured in any predetermined position by a screuv

162 in the slide plate which extends through a slot 164 in the
wall 166. '

One end of the casing 34 is closed in a gas—tight manner by
a flange 62, which has a small cup-shaped extension 64. The purpose
of this cup-shaped extension is to collect any LPG which may have
leaked within the casing 34 and conduct it away via a pipe 66 to the

exterior of the vessel.

The valve member 56 has a boss on its cuter end to which is
securely fixed a radial levetr 70. This has a hole 72 at its outer
radial end to facilitate connection of a link or control cable {not
shown) by which rotation of the lever about the axis of the scroll
valve member 56, and hence rotation of the scroll valve member on
be caused. The link or control cable refefred to is attached to =
suitable-control mechanism so that when the carburettor butterfly

valve 74 is opened the scroll valve member is rotated in an opening

direction, and vice versa.

The tubular casing 34, which may be at least partly of a
flexible material, for example a rubber or plastics bellows, is
connected between the flange 62 and a flange 52 on the inner side
of the transom and surrounding the hole 32. The connections are
made at each end in such a way that LPG cannot leak therethrough.
The flexible nature of the tubular casing 34 assists in ensuring
that the integrity of these gas-tight connections is maintained-even
though there is relative vibration between the flange 62 (which

vibrates with the engine) and the transom 12 of the vessel.
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Referring now to Figures 37— B, a nerine veeeel ha a deck 210

a transom 212, and an internal combustlon englne 214, :The remainder
of the vessel is conventlonal and so is not shoun. A container 216
with an open top and hau1ng a dreln hnle 218 connected directly
through the transom 212 to the outszde.f'

In the container7216.ere'e cylinder7220 of{ccmpressed LPG in
liquid form, a fuel lock 222, and a liquid'to—gaé'conuerter 224,

These are knomn items of equ1pment and therefore wlll not be described
in detsil. A gas feed plpe generally 1nd1cated at 226 extends from
the converter 24 to an adaptor block 230. - A first portion 226A of
the pipe 226,passes throegh'a wall of the'centainer 216 and through-
the transom 212.'. A sscond pcrtion 2259 is outside”the-veseel. a
third portion 226C passes throegh erhble7232'in the transom 212 and
within and through a tubulerrcesinQZZSﬁ;’r A’fcurth portion 226D of
the pipe 226 passes through a flame trap 236:end fne pipe 226 .
terminates at a su1table bore or flttlng QSUA (Flg.»ﬁ) ln the adaptor
block 230.

The engine 214 is conventional and hasra'carbcrettor 240 of.

known design fixed thereto.  The adaptor block 230 is secursely fixed,

-e.g. by bolts and suitable seallng washers, to the carburettor 24GC.

The lelng is done 1n a ges—tlght manner. - The flame trap 236, mhlch
may also serve as an air cleaner, and uhlch may con51st of a caslng
or chamber having wire wool packlng therein, is flxed in a gas-tluht
manner, to the adaptor block 230 in such a way that its interior is .
in communication with a central hole in the adaptcr block, and, via )
said hole, with an air entry purt of the carburettor 240, A flange

member 250 is secured also ln a gas—tlght manner - to another wall of-

_ the flame trap 236.

The tubular casing 234, which mayrbe at least partly of a flexibls
material, for example a rubber or}plastics bellome,iisrccnneCted
between the flange mencer 250 and a flange 252 on tne inner side of

the transom and surrounding the hole 232.  The connsctions are made
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at each end in such '@ way that LPG cannot leak thersthrough. The
flexible naturs of the tubular casing 234 assists in ensuring that
the integrity of these gas—tight connections is maintained even

though therse is rslative vibration between the flange member (which

vibrates with the engine) and the transom of the vessel.

The sdaptor bloék 230 has a central hole 230{,.Figure 6, and
this serves as the air entry pathway for air sucked into thes
carburettor from outside the engine via holes in the flame trap 236.
The gas feed pipe 226, surrounded over most of its length by the
casing 234, is fixed to the fitting 230A of the block 230, From
fitting 230A a bore 230B in the block extends to a fitting'ZSOC.

A rigid pipe 254 connects the fitting 230C with a fuel inlet port
‘of the carburettor 240. The flange 252 is fixed in a gas-tight
manner to the transom 212 and the casing 234. The adaptor block
230 has flanges 230F and holes 230G whereby it can be bolted to the
carburettor 240, The block 230 may be made of aluminium slloy.

The flange 252 and the flange member 250 could of course bes replaced
by other suitable fittings.

In a modified version of this embodiment of the invention, not
illustirated, the separate adaptor block 230 and rigid pipe 254 are
dispensed with, and the carburettor comprises a block containing its
working parts and already -provided with bores providing the passageuay

from the end of the fuel feed pipe to the fuel entry port of the

carburettor.

It will be realised that the arrangements so far described offer
the possibility of feeding fuel to the engine with improved safety
in marine vessels without undue complexity or expense. Even if there
should be a leak between the pipe 226D and the fitting 230A in the
block 230, or from the pips 26C in Figure 1, any escaping fuel cannct
reach the bilges of the vessel but instead is conducted harmlessly
to the exterior via the tubular casing 234 or via the pipe 66.

Equally, any leak betwsen or at the parts 20, 22, 24, 26A or their
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~counterparts in Figure,3;resultsrin'thé fuel collecting in the

bottom of ths container from whsnce it,basses harmleSSly to the
exterior via the drain hole 18 or 218. ~The supply of air to the
carbursttor is not impoded, and on1y re1ative1y slight modification

of a conventional vessel is needed.

In the embodiment of the invention illusfratéa in'Figure 9, ;
downdraught carburettor 100 has an air intake at its tOp surface and
carries thereon a flame trap 102 ‘fixed for example by bolts 104.

The air control butterfly is denoted by 105. A fuel ’nlet pipe 112
1eads to a fuel control valve 108 and fuel flows therefrom. into the

body of the carburettor via a pipse 109. The englne lnlet manifold

~ is shown 2t 110. In accordance with this embodiment of the invention,

the fuel feed pipe 112 is secured infa liquid- and gés-tight manner

to the fuel control valve,lUB,fusing a flanée:ilﬁrsimilar in essentizl

function to the flahgé shomnjianiguré;B., A righirangle bracket 116

is clampsed between the flaﬁe trap'iD?rénd the carburettor 100 and has-

a downwardly depending flange 118 with a hole through which passes 2

tubular casing 122. . The tubuiar tasing 122 is ébnnected in 2 liquid-

and gas—tight manner to the flénge li4. - The tubular casing 122
extends from the flange ll& to the transom (not shown in Fig. 9) of
the vessel, in 2 similar way to,the tubular casing 34 of Figure 1.
The flénge 114 (Figure S) comprisésra fiat plate 130 having s
cylindrical slseve 132 extsndlng therefrom. ] The~end'of7the tubuler
casing 122 fits tlghtly around the sleeue 132. : The plate 130 has

a generally central hole 134 through which passes the pipe 112 which
is thereupon directly connected and sealed to the valve 108. The ~
flange 114 also has a smaller,'offset'ﬁélé lﬁs*tharein which extends
to an aperture surrounded by é éhqft saxternal cylindrical Sieave 138.
A dra;n,pipé 140 is sealed to thié,?leeue 138 and extends, %or
example laterallyiof the vsssel af'érpoihf above the waterline.

With such an arrangement, any fuel which leaks fr6m the fuel feed
pipe 112 is prevented from descendingrinto the bilges. of the boat but
instead passes to atmospherse through theﬁdraih_pipe 140, In this
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way, the likelihood of an explosion through escaps of gas or liquid

fuel is reduced virtually to zero.

Figure 10 depicts a vessel including apparatus according to
the invention which is slightly modified compared to Figure 1 and
3. In Figures 1 and 10, like parts bear like réferenés numerals.
The container 16 has a draiﬁ hole 300 leading tolan exit hole 302 in

the transom 12. The tubular casing 34 has a bend therein, and

terminates in a flange 50 whose construction can readily be seen from

Figures 1la and 1lb. A drain pipe 304 leads from the flange S0 to
the exterior of the hull of the vessel, above the waterlins. With
this arrangemsnt, any leakage of fuel whether gas or liquid is

conducted to the exteriér either via the exit hole 302 or the drain

pipe 304, and cannot enter the bilges of the vessel.

Figure 12 illustrates a vessel incorporating the example of the
invention shown in Figure 10 seen looking forward. The vessel has
a hull 10, a transom 12, & rudder 202, rudder pintles 204, an encine
14 (supported on structural members lég), and a carburettor 40. A
tubular casing 34 extends from a container 16 to a flange'SD. The
drain pipe 304 extends from the flange 50, latsrally of the vessel,

to an outlet 142 located above the waterline.
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WHAT IS CLAIMED IS:~-

1. Apparatus for feeding:fuel to a,marine,ehgiﬁe compfising a.
generally annular chamber locatable between a fuel feed pipe and the
engine carburettor, said chamber havlng an inner wall prov1ded with a
saries of pe:ipherally spaced orifices, a conduit connected to the
annular chamber, a branch pipe sechred t0 the conduit, and a helicai
rotary scroll valve memberilocated,ih the conduit to obturatse an
adjustable proportion of ths branch pips opening dependent upoﬁ the
rotational position of the scroll valve member, -and a radial lever

connected ‘to the valve member.

2. Apparatus acccrdlng to clalm 1 wherein the ‘radial lever is llnked

to a throttle valve in the carburattor for movemsnt theremlth

3. Apparatus according to claim 1 or 2 wherein means are providedlfui
adjustment of the effective area of said chambsr orifices,,Said
adjustment means comprising'a'slids plate;hauingrfurther pfifices
corresponding to said chamber orifices, and moveable to bring the
chamber orifices and further orifices into éndrout ofrstrict register,

- and means for clamplng sald slide plate in any predetevmlned p051t10n

within its range of movement.

4.  Apparatus according to any of claims 1-3 mhereihrséid branch pips
is connected to a fuel fesd linerwhich is enclosed mithin a casing
which is sealed at one snd to a flange sealed around the branch plpe )
and is ssaled at the other end, to an orificse extendlng through a vessal

hull containing the marine engine.

5. Apparatus for fesding fuel to a marine engine of a vessel and
including a fuel feed pipe 1ead1ng from a fual storage container to a
fuel intake of a cgarbursttor ofrsa;d englne, sald pipe having & portion
which is external of the hull of the vessel and a pdrtion which is .
internsl of the hull of ‘the vessel; and further inéluding an elongated
flu1d—t10ht casing surrounding the said 1nternal purtlon of seaid pipe

and seslingly connected at one end to a fitting on said carburattor, the

in
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other end of said casing being open to atmosphere externally of the
vesssel hull.

6. Apparatus according to claim 5 whersein said fitting is provided

with a drain leading externally of ths hull.

7. Apparatus according to claim 5 or 6 wherein said fitting is a

flange mounted on a branch pipe of a conduit containing fuel feed valve

means to said carburettor.

8. Apparatus according to claim 5, 6, or 7 whersin said fitting is

a flange mounted on said carburettor.

I

9. Apparatus according to claim 5, 6, or 7 wherein said fitting is a

flange mounted on a flame trap on said carbursettor.

10. Apparatus according to any of claims 5-9, wherein said fuel storage
container is located within an outer container having a drain pips

extending to the exterior of the hull.

11. Apparatus for feeding fuel to a marine engiﬁe of a vesssl and
including a fuel fsed pipe leading from a fuel storage container within
an outer container to a fuel intake of a carbursttor of said engine, anc
an slongated fluid-tight casing surrounding said feed pipe and having

one end sealingly connected to a fitting on said carburettor and the other

end sealingly connected to said outer container.

12. Apparetus according to claim 11 wherein drain pipes sxtend from

said fitting and said outer contsiner externally of the hull of said vesscl.

13. Apparatus according to claim 11 or 12 wherein said fitting is secured

to a flame trsp of said carburettor.
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