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[errT’[err] Abstract: A marine propul sion unit conprises a cylinder (1), a
cenbusti on chanber (2) extending fromone end of the com buﬁzgoﬁngmaggg ,
a spark plug (8). Rroy.ded in the conmbustion chanber (2), and a piston ?
nmounted for reciprocating novenment w thin the cylinder (1). A first port

(9) is provided, in the conbusti h er , d,this is selectively
openabl e i ndepé%ggﬁﬁp%?&merﬁw%?sg?ﬁ%qﬁg%% ineroguision,Unlfe cyl i nder
(1). If the propulsion unit should be inmrersed in water so that the

cylinder beconmes flooded, the cylinder can be purged by opening the port
(9) and ndvernygesehbimyertionrel®ys oa awring prpasionandr Intrapugitart ferelatastto (29) .

Once all water has .been..expel |l e further venent of .the piston causes
gases | n PHEOTGATTIOERT B AL XSl 1B o8 B PRp R OO gt SF RS S A S | 0
No P50436R6orl ad\pbastiie Rast theremeiizi 3 ves RblePwahertRr The MakskACinPERRM Si on
Unit The present invention relates to a marine propulsion unit. In

parti cul aplsoirelates|tapascthed af pyrgiigrempriop prapidsioruwiit that bas eeearfisiodsd swithh as
an outboagp Jmotor, that can be restarted as 5 soon as possible after the
engi ne has "béen flooded wth water. The present invention also relates to
a nethod of purging a marine propulsion unit that has been flooded with
water. A propulsion unit, such as an internal conbustion engine, for a |and

vehi cl e i € POPHEIonyuNIY UGRGAS Aeigiegird gomAugiop spaines Bir aderd uehiclziis normally
| MTeT $4 Onnbfqdes?grgaqx 5913( W ?Jr'co%&%y L)\qth, or immersion in, a body of water. Should
such immersion occur as a result of an accident, the engine will stop, become flooded

with water, and will need specialist attention before it can be restarted.

It is not unknown for boats fitted with small motors, such as outboard motors, to
15  capsize. This can happen, for example, on a rescue mission, if the boat is swamped by
breakers when the boat is working close in shore. Alternatively, when a rescue vessel
1s approaching another vessel, it is possible for waves to be re-directed by the vessel
that requires rescue and these can swamp the rescue vessel. Furthermore, when a rescue
vessel is launched into heavy seas it is possible for the boat to be cépsized upon launch.
20  When the vessel capsizes the motor will be submerged, and water will flood into the

engine.

Even in the case of a vessel provided with a self-righting capability, the engine is
generally flooded with water by the time the vessel has righted itself. Water wil
25  inevitably enter the engine, even though mercury gravity switches are provided to

switch off the engine once a predetermined angle of roll is reached.

There have been attempts to provide water-proof internal combustion engines, for
vehicles required to have full on-land/in-water capability such as tanks. A fully
30 waterproofed engine 1s, however, expensive. Furthermore, maintenance of such engines
is complicated, since great care must be taken during maintenance if the waterproofing

1s to be maintained.
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plugs before the engine can be restarted. This is very difficult to do in a small boat in

heavy scus.
20
A first aspect of the present invention provides a marine propulsion unit comprising: a
-cylinder; a combustion chamber extending from a first end of the cylinder; a spark plug
disposed within the combustion chamber; and a piston reciprocably movable within the
cylimder; wherein the unit further comprises a first aperture, the first aperture being
25  selectively openable independent of the position of the piston within the cylinder, the

first aperture being positioned such that, in its open state, movement of the piston
causes gas within the propulsion unit to flow over the spark plug and subsequently to flow out

of the propulsion unit through the first aperture, the position of the first aperture being selected
$0 as to cause flow of gas over the terminals of the spark plug when the first aperture is open

thereby to remove water from the terminals of the spark plug.

30 _ A , ‘ , :
When a propulsion unit of the present invention is flooded, the unit can be purged of

water simply by opening the furst aperture and turning over the unit (either manually or



15 drained fromthe carburettor this is not sufficient to allow the engine
to be<restarted, the drainage systemw ||l not be able to renove water

trapped in the spark plugs. It is necessary to.renove thzgp@@(r m and
ei'ther dry themor replace themw th new spark plugs bef he engihe can

be rest art ¥#C PP 85083&Cvery difficult td do in a small boat in heavy seas.
20 A first aspect of the present invention provides a marine propul sion
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starter nmotor if the unit is provided with one). enment o
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restart edfo tdmsod thstspark plug, the present invention makes restarting much faster, and also
much easier to carry out.
20
The first aperture is preferably positioned to maximise the flow of gas over the spark

plug when the first aperture is open, as far as the structural constraints of the engine

allow this. This minimises the time taken to remove trapped water from the spark plug.

25 In a preferred embodiment of the invention, the propulsion unit further comprises an
openable second aperture, the second aperture being positioned such that, in its open
state, movement of the cylinder causes fluid within the propulsion unit to pass out of the

propulsion unit through the second aperture.

30  Providing the second aperture enables the time needed to purge the propulsion unit to be

reduced. Water 1 the propulsion unit can be expelled through the second aperture, and



aperture is closed. The propulsion unit can then be restarted. '15 The
present invention thus provides a post-inmersion restart syst

riot require the spark plug, to be renoved for drying or reéfglgﬂgtfgﬁﬁé
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the invention, the propulsion unit further conprises an openable second
aperture, the second aperture being positioned such that, in its open
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provi des a nmethod of purging a marine propulsion unit as defined in claim
18. 15 Afifth aspect of the present invention provides a nethod of .

re-startiry fAURrasAt ¢fr BISUPSSEN IRYFRHCHS PERASted TFheY Ainpurging a marine

propulsion unit as defined in claim 18.

15
A fifth aspect of the present invention provides a method of re-starting-a marine
propulsion unit as defined in claim 22.
20
Further preferred features of the invention are set out in the other dependent claims.
A preferred embodiment of the present invention will now be described by way of
25  illustrative example with reference to the accompanying Figures, in which:

Figure 1 is a schematic sectional view of a marine propulsion unit according fo the

present invention;

30  Figure 2 is a schematic sectional view of a cylinder head of a marine propulsion unit

according to the present invention;



20 Further preferred features of the invention are set out in the other
dependent clains. A preferred enbodi nent of the present invention_wll now
be described by way of 25 illustrative exanple with referéb@e[ﬂbeB@UB
acconpanyi n igures, in which: Figured is a schematic sectional view of a
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marine propui$° ARV according to thé present invention; 30 Figure 2 is
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propul sion unit ~ according to t prese rnvention illustrating the flow
of gas over the spark plug; and Figure 4 shows an insert containing a spark

pl ug for ein mari ne propul si.on unit cording to.the present .
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i nternal %Mﬁét@@he@%@ér@%ve@&d one cylinder 1 is shown in Figure 1 for
clarity and ease of explanation, although the propulsion unit will in

general have two or nore cylinders. 10 A conbustion chanmber 2 is disposed
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chanber 2. I5 The propul'sion unit shown In Figure 1°is arranged with the
cyl i nder béthngglydmererlsion ot vzidm gdnerad havediviconheretcyindf®r passage 4 bei ng
dispozgd underneath the cylinder I. The present invention, however, is not
limt to an engine having this-particular orientation. 20 A piston 5 is

di sposed W thinBudt® GXiHbBA s didpshed ana MRy nd OF (Y GLABEY 1, Winti i diadidease 3
cylinder. A crank-shaft 6 is disposed within the crank-case 3, and the

pi ston 5 iis disposadeditzeaeornd ené of tamRrylifer . 6Thy cRglev Mm@ crankoraseacarengsd t hat
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t he crank-s use; I'rare introduce
crank-case fromthe carburettor 11 by inlet neans (not shown) such as a

conventional reed valve. Wien the end of the transfer port nearer the
combudfi ot herpirpelsionsurapeiewn el igury { e armapsaduvehphs sudnger emengenerdik - case

horizontal, and with the transfer passage 4 being disposed underneath the cylinder 1.
The present invention, however, is not limited to an engine having this- particular

orientation.

20 A piston 5 is disposed within the cylinder, and can move reciprocably within the
cylinder. A crank-shaft 6 is disposed within the crank-case 3, and the piston 5 is
connected to the crank-shaft 6 by a connecting rod 7, so that reciprocating motion of the

piston 5 is converted into rotary motion of the crank-shaft 6.

25  In use, fuel and air are introduced into the crank-case from the carburettor 11 by inlet
means (not shown) such as a conventional reed valve. When the end of the transfer port
nearer the combustion chamber is open, the air/fuel mixture passes from the crank-case
3 through the transfer passage 4 into the combustion chamber 2. When the piston 5
moves towards the combustion chamber (to the left in Figure 1} it will close the entry to

30 the transfer passage, and subsequent movement of the piston towards the combustion
chamber will compress the fuel/air mixture. The muxture is then ignited by one or more

spark plugs 8 provided in the combustion chamber (only one spark plug is shown in



3 through the transfer passage 4 into the conbustion chanber 2. Wen the
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significantly affect the normal performance of the engine.

20  The operation of the marine propulsion unit of the invention when it becomes immersed

in water will now be described.

When the vessel fitted with the marine propulsion unit capsizes, water will enter the
propulsion unit through, for example, the air intake. It is preferable to provide the
25  propulsion unit with switches, such as mercury gravity switches, that tum off the
propulsion unit when a given angle of roll of the vessel is reached, but even if such
switches are provided they will not completely prevent the ingress of water into the
propulsion unit. Thus, when the vessel is righted after a capsize, the propulsion unit
will typically be flooded with water. If the unit has stopped with the piston 5 blocking
30  the exhaust port E, it will not be possible for the water to leave the cylinder so that the

piston 5 is hydraulically locked and so cannot move within the cylinder 1.



will typically be flooded with water. If the unit has stopped wth the
piston 5 blocking 30 the exhaust port E it will not be possi ?@ O(Gr tcﬁi}ﬂ
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of the first port 9 enables release of hydraulic pressure above the piston
(that Ps, from 10 the conbustion chanber 2). It is then possible to rotate
t he crank-shaft and.so reciprocate the piston.5 within_.t cyli.nder 1,
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rotated either manually or, if the propulsion unit is fitted with a
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Paci |1 tat CTdbarR R EribTrBiees ChiaTel Browtr aher tRimah WRbisshol of a
hori zqot althy cambas@RdciRbMRHI23] OR iWnhén DAYEIKIY bhtaE B dARMhaBNO WA & ,
Figure 1, the transfer passage 4 is the |owest part of the propul sion unit
and the séeap@cyerthe pistoptd wahin herwtinde bhaad spelsmovemet phthetmasten ankiller
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drainage. In this case, the second port 4 should be re-positioned to a-
more ef fi Gl2ERE Maioki Waeethp S1aHEr MO the transfer passage. 25 Sinply
drai njag the water fromthe interior of the cylinder | is not, however,

sufficrent to enable the engine to be restarted. This is because water
- w || haveThecetmndl matyéd is preferably provided at the most efficient drainage point of the

-propulsion unit, to facilitate draining water from within the propulsion unit. Ii the case
of a horizontally arranged propulsion unit having the arrangement shown in Figure 1,
the transfer passage 4 is the lowest part of the propulsion unit and the second port 10
20 has therefore been positioned in the transfer passage 4. If, however, the engine is
oriented such that the transfer passage 4 is not the lowest part of the engine, positioning
the second port 10 in the transfer passage will not provide the most efficient drainage.
In this case, the second port 4 should be re-positioned to a more efficient drainage point

than the transfer passage.

25
Simply draining the water from the interior of the cylinder 1 is not, however, sufficient
to enable the engine to be restarted. This is because water will have become lodged in
the «terminals of the spark plug when water entered the cylinder, and this water will .
prevent the spark plug from igniting the fuel/air mixture.

30

Figure 2 1s a schematic sectional view of the upper part of a cylinder of a marine

propulsion unit according to one embodiment of the present invention.



the , - termnals of the spark plug when water entered the cylinder, and this
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Figure 2, the valve is a poppet valve which is spring-loaded so as to be
normal | y ciThs@dsitidhef ﬁmlwﬂonémtﬁ&mpenanistlpgairﬂp;ﬁlityitmgeldm shaomeirmbrlokémﬁn@ to
the valve to_. nove the val ve sea (that. is.to

d 17
e EheC v T Ealor Goaia Uat: Bt Cr St B ha &1 e SEBreinas FHeder dor

9. 15 As F 5SRAVS, inhal-ehr 43 Nasglecone | odged wlthinthetermnals
20, 21 of %%gﬁgggriﬂp ung ThIfS Wg?er wll short out the termnals, and

prevent the spark plug igniting the' fuel/air mxture. Accordi ng to the
invention, the water 19 trapped within the, t rmn 0, of

20 plug 8 s VRlEFo\ e Bﬂpvh‘{‘?at’i“nﬂﬁ engyltnger E?cbrlgct&’t@ t‘ﬁeﬁ’ﬁ @ES rPOSt % eInaBW‘EesuIt
of con nu@rﬂbocﬁlﬁ{eﬁ bpﬁigﬂﬁe 3 he 951@@‘?8 §|ﬁ%f3}%et@)ah%nﬁﬁlcﬁ‘@st i %am frgiyped

fromt e engl ne. cont’i nued novemnen t he pi ston w | | cause gases
withint henthmpﬂ]@’fdtbd&d Tk ivaldercan be opbnml by agplying aapatqudlfougg t¢ thepeslte toul ar

over and into t of t her e

trapped wat'@&ve® fg W‘@ﬁﬁ%& @pé}”l%y ?srﬁe@?lp ottt g?'atgéfspcyog@y rmtﬁ‘:é V%E?h%ﬁgr k
pl ugs thatdévsnma!alﬁﬂF%ufeozys%m@\t@oﬁé}ﬁth%mm gvater 19 is obtained by
choosing a suitable lTocation for the valve 16 (which forms the first port

9 of Figure 1). Consider the operation of a two-stroke engine of the

gener aﬂS tyl ﬂsggl% sdh?vs Iﬁ\lﬁl : gﬂ?%b??mék{égeéﬂ&m tﬂg\%rrﬁﬁiéiglﬁg Afor hBgpitkston 5

(this sone he piston wiil bl ock

the entr ang@,gtgoTﬁ,Qevaterraﬂlssheﬁ opetss fegeindlsf armhprevent dendpastflanigotisgntver 2. Once -

this occurs, gas trapped bel ow the piston will be corrpressed as the
fuel/air mixture.

According to the invention, the water 19 trapped within the terminals 20, 21 of the spark

20  plug 8 is removed by continuing to reciprocate the piston 5 (as a result of continued

rotation of the crank-shaft 6) once water has been drained from the engine. This

. continued movement of the piston 5 will cause gases within the top of the cylinder to
flow over the spark plug, in particular over and into the terminals of the spark plug, - .

thereby removing the trapped water 19 from the spark plug. The flow of gas over the

25  spark plugs that is required to remove the trapped water 19 is obtained by choosing a

suitable location for the valve 16 (which forms the first port 9 of Figure 1).

Consider the operation of a two-stroke engine of the general type shown in Figure 1.

During the down-stroke of the piston 5 (this is to the right in Figure 1), at some point
30 the piston will block the entrance to the transfer passage 4 from the combustion

chamber 2. Once this occurs, gas trapped below the piston will be compressed as the

result of further downwards movement of the piston.



result of further downwards novenent of the piston. 2 9 OC T 2003 M&C
Foli o*No P50436PC 9 Eventual ly, the downwards novenent of the piston wll

open the entrance to the transfer passage fromthe conbusti

Wren thi s happens, conpressed gas beneath the piston wll g&mﬁzgﬂ& he
transfer pﬁ%@%‘gj’é“’i’%‘?ﬁct he combustion chanber; 5 and will |eave the
conbustion chanber through the exhaust port E. The flow path of the gas

fromthe transfer passage through the conmbustion chanber to the exhaust
hape of

t i I de ermnedb factor uch as the
Phe. combudtraniaty, BRgob bRl hlais oY mibitan 56 Spfn Bsiihes Grind t no
relative pogistd stﬁ?éifr@fn' tﬁ@t;&hb@d%mafchaﬁqh@r ewiat alis Hasptenél%n{ﬁ?@ss&d ghster

passage. 10 If rst port 9 of the present invention is open,“this wll
affect t hd)ehbﬁh/tlpmmlhtoofm@@ssa hhl‘OltghéhQ:Umltﬂﬁ@tpaemgc luatniiles corfowstiog abambér}
foll ow.a f| th t

Lot 06s% gl e omBREER hio G R Bh 4 el Torts | Mhe o lialieel W 11

bl ock bot hné Eﬁ.ﬁ Both tROE @ pabdige u&aﬂg@ﬂ &a@ cBADRAE @lithieP & ﬁete&ﬁéiﬁ@p&@l { he
exhaust port. In nornmal operation of the engine; this would

conpr essi @nnmﬂe@asd isrdpppyedncdduimanhicisirs suph. asithe shapaof He COprEnqSMIBl on uni t

of the pre: vention, if the first en..then,the gas t apped
Sbove. t he Shrapeh REPRbERr g fop (fh bisfinRRhihetelsfv SRS Hiph AT pesEEh

conbust i omh@@(mhglﬁ@egm{dhﬁ@gmf@ﬂﬁsﬁ gst port. In the present inventi on t he
first port 9 is positioned such that when the first port is open, the

flow pdth of gas to the first port passes over the p0| nts of the spark

Vel oei ty 4 PRTHGPR Zur b Br@bRiRtiln i Spd WL HFH aliet e FRulifolith, <

. high vel o¢hd sonsustamcRimigas SefRsek RAll Fhleovs B ok piﬂi@ldtﬂieaﬁf@s the@BRbastivt er 19
lodged in the termnals 20, 21 of the spark plug thereby enabling the spark

plug to aémwth@f#gﬂhﬁﬁfsmﬁ wat er trapped in the points of the spark
plug is renmoved in the invention by gas 30 flowi ng over the points of the
spark plug. Positioning the first port such that a gas flow path ovef the
spar k1pl ugtissms ebintin thzemp-dtivde bf thetpigon.tthe pisaprewill sloviebythehé emtanveiat

J[ﬁrem \F;Ir 22 eﬁ}latt?arngperlr gg]szstagg @813;[}1@ tezsltrg{cet h%esee{%ra&st%loyt Inﬁ%m?alro%ggngn O%Hl ehgl ne of
‘ engine; this would lead to compression of gas trapped above the piston. In & marine:
propulsion unit of the present invention, if the first port 9 is open then the gas trapped -
above the piston will be able to follow the flow path. that leaves the combustion

20  chamber through the first port.

In the present invention the first port 9 is positioned such that, when the first port is
open, the flow path of gas to the first port passes over the points of the spark plug. The
upstroke of the piston in the cylinder will create a high velocity stream of gas across the
25 spark plug, and the result of this high velocity stream of gas crossing the spark plug is to

remove water 19 lodged in the terminals 20, 21 of the spark plug thereby enabling the ..

spark plug to achieve ignition.

Thus, water trapped in the points of the spark plug is removed in the invention by gas
30 flowing over the points of the spark plug. Positioning the first port such that a gas flow
path over the spark plug is set up when the first port is open is very effective at

removing water from the points of the spark plug. As a result, an engine of the present



N. M&C Folio No P50436PC 10 invention can be restarted very quickly. In
trials it has been found that an engine can be restarted after around
10-15 pulls. Since so few pulls are required, the restart pro@ﬁ)f" : m
cerried out nmanually, and this is a considerabl e advantage wh a tce'ﬁ{g

to restanizdhgnengsdhe of a boat that has capsized. 5 If the first aperture
were positioned such that the flow path of gas to the first aperture does
not pass 1 not
be effect qx%ﬂuto? %aﬂ%h@%sﬁar&fd Jeg’ﬁ q‘?‘r % IIEerlilagg(’)llttrllltQ gg%%nhftaﬁiela g%é?;& 9@3‘5%}% it
will be dikdthged ziftér&rcnﬁhﬂtl@l:IS piiks. Sngp smefewlimﬂlsemghﬂed ithe tebrtfirosdss port in

Figure | vvere | ocated on the other side o 10 conbustion chanber, in
the posit %R bogaEE Nt Menpisk apd thisiss CO{“H’@P’@@%@"&“@SGW R RHGHPERE Was over
the spark pl ﬁwtl%r%gﬁl{eacﬁﬁ% Paafhasd Pglqecfmt be renoved fromthe spark plug.
For this reason prior art gral n ports do not set up a gas flow over the
spark plug, since the position of these prior art drain ports is dictated

solely by the need to provide goo r ai nag t r fr he e |ne 15
The spark ﬁFh@QﬁIBt RRERFF W@remo@ﬁlpgecgschl gatﬁg%ﬁ%?ftﬂa g}%ﬁ ®in that
the term t

chanber. [Ihﬁ)e Beﬁ%g%&fer%e *Qﬁﬁ%‘? \}ﬁ} 3 Iu %’8%% %%gf?%gpg@?%ﬁfﬁgt e
propul si ot temdvihg wiatey ﬁamt tegedasof ghpesp&kq:dlkg ahdig W]H beplhﬁﬁgglntmran/mﬂcthet he
term nal s do. not_ project to.the combustion cha th venti on,
the pref erRgMe| Seherampledt q}en%rsfrﬁ%&n'%gﬁe lgwsfﬁqﬁ?r%?ﬁ g eoqigﬁfﬁéde%ﬁb% 16 of
Fi gur %ggvle%{;%%@mmﬂ;egﬁn @-ﬁéﬁﬁm&n %fsh%%%h @%léh'lﬁl@s cnaerte Reouddbs 86 Modf  gas

flow a pl ston attern of gas flow should be determ ned for
the case wifgas v the stk plogtand trapped/waweweld mt@peﬁnogedq&emtthesmk pbhgn of

gas flow the first port.9 o Ive 16 is

si gnifi ca\riﬁftg’ifguﬂfqﬁf‘e"r RIRPL, frf;ﬁgjm}éor% etd‘lﬁ@%{i‘ cticfw Bg?rt ?ﬁpi}% PE‘?% SW%W above
the pi st ogyopdHiod SBhERSRiIOMEARaihPRIts A SERRISOldy BS GeidHcgo prsliddigodal ve 16
i s open. The | ocation of the valve 16 has been determined so that the flow
of gas ov @raindge dfevatemfadm the engdiee. spark plug has been 30 substantially

maxi m,sed, for exanple by using the process described above. It will be-
seen that a significant part of the gas flow flows around the term nals 21,
22 of the ShrasrkRrkdig 83hGwT ird@Be 2 is a projecting-type spark plug, in that the terminals -

-20,21: of the spark plug project into the combustion chamber. The principles of the

invention apply equally to a marine propulsion unit having a recessed-type spark plug or

plugs in 'which the terminals do not project into the combustion chamber. -
20
In the invention, the preferred location for the first port 9 of Figure 1 or the valve 16 of
.. Figure 2 is determined as a result of consideration of the pattern of gas flow above the
piston 5. The pattern of gas flow should be determined for the case when the first port 9
or valve 16 is open, since the pattern of gas flow when the first port 9 or valve 16 is

25  closed may well be significantly different.

Figure 3 shows a typical pattern of gas flow above the piston 5 for the case where the

piston S is ascending and the valve 16 is open. The location of the valve 16 has been

determined so that the flow of gas over the terminals of the spark plug has been
30  substantially maximised, for example by using the process described above. It will be

seen that a significant part of the gas flow flows around the terminals 21, 22 of the spark E‘



M5cC Folio No P50436PC plug 8. This will have the effect of renoving the
water.trapped within the termnals of. the spark plugs. Wen an existing
engine is being nodified to incorporate a post-imersion restart 5 system
ok the invention, the size and shape of the conbustion chanber gtﬁggﬁaggos
of the uppmmc%mmepmmmthe pi ston 5, andlihe size, location and tg

spark plug will already be known. It is therefore straightforward to

det erm ne phg samprsoxi haeahpeffdceoimembvigathe WaterWapbei eittimteergtimats ofn t he
conmbusti on chanber for h given location of the valve 16. Hence, the gas

fl ow acr ostbespsk®pisk plug 8 can al so be determined. 10 Once the gas flow
across the spark plug has been determ ned for one position of the valve
16, the procedure is repeated for other positions of the valve 16. In this
way, the Woshtanogkising besivaliy @eih@ Itnhdiﬂegi remcbiperge eapestimpassibh qestacr 0ss

t he spark plug (and hence that wil provi de the nost_effective renpval of
wat er Pr oriysi§a! oidpaivephierythesire ped Shfye @é ther Gempaigtion chamberc s sharfc? n&}ﬁ of
the engin I e e t DAt a1

the ar eat cp oL eEBr LY Soadf Bl RuREE iyl 07 ORIk B DA g2 e

at that peskidwan. ItHewesrefore mghtlfmdaafcytmgetammmtlset amommgate\@attérn dfgas
possible that the 20 construction of the engine wll nake it tg cuIt or

i mpossi bl €19 apeeathe pﬁ‘i‘én ymihgeompugtion Pll*PéntfﬁszP’E ? Shvannigeatinn sthe va Vﬁrléat est
gas 11 ow agLRsSink e AOREd B spbfk ADE 8 GR3R0 belicletmimicessary to adopt a
conprom se ocatl or t e val ve hi's conprom se location should be a
| ocat il@n where the construction of the engine nakes it possible to position
t he val ve, but which still gives od fl ow of s.as possi.bl e gver the
spark pl udnossthegan Weava%@eusga%p%ﬁ eﬁ? |dﬁm5?e%pfgfé" tpé’FléloPd)fﬁé

consi dere %%f% I d ume
of gas flglv%/wg\%sr’ t he sparﬁg kﬁ&té@ﬁgt&lﬁg p&eﬁg%?tg {/M%f%?/ eo%v@oﬁ{?lﬁ]sff}g}é\sm over
t he spar k pokitign off theovadier 1§ thapgwm)ﬁle grramsﬁgaﬂﬂm\ﬁgtcmbs th@@psﬂ%\mlkg fangchence i s

a7 go as. BERSVE rovide, 5 trog $1505s T b 0 kG' BBt SER 2 RARETTY Bt ors -

that mgy affeetndihe flow of the gas over the spark plug are the size, shape. -

and orientation of the first aperture, and al so the shape of the conbustion
chanmber in the

If the construction of the engine enables the valve 16 to be placed at the position that

. gives the greatest gas flow across the spark plug, the valve is preferably placed at that
position. However, when modifying an existing engine, it is possible that the

20 - construction of the engine will make it difficult or impossible to locate the vaive 16 at
the position that gives the greatest gas flow across the spark plug. In this case, it is

~ necessary io adopt a compromise location for the valve 16. This compromise location
should be a location where the construction of the engine makes it possible to position

the valve, but which still gives as good a flow of gas as possible over the spark plug

25  when the valve is open.

The principal parameters to be considered when determining the location for the valve
16 are the volume of gas flow over the spark plug, and the velocity of flow of the gas
over the spark plug. In order to promote rapid drying of the spark plug, it is desirable to

30  make one, and preferably both, of these quantities as large as possible.



vicinity of the first aperture. The process descri bed above can be nodified

to take account of the effect of varying some or all of t enfragt 5
In an engine fitted with a post-imrersion restart system oatfghg[?feg[mg

i hvention, once all, or alnost all, m? er has been expelled fromthe
interior Jf*GFRENpPPUFsi on unit, contifhued novenment of the piston 5 (as a
result of continued rotation of the crank-shaft 6) will then cause gases

above t he Qthsr fastess that magwifzet e Slovhel the ek optrube spark pbrgeare 0hd siasishgpa he

Coark. pl ug™d dneplepEie i G s BRELN HE ey e porlfilon ARG B

spark pl ugvitigity aghiheVigsi ptirfur@ T grRB@biésafibéd @b@ROLAE bk MnbEfEE IS asked.
The present invention thus enables water to be renoved fromthe spark plug -

8 in situ,acaerntef the eifereef vamang sewe phall pEhsselapiees. spark plug 8 and eit her
dry it c.or replace it with a fresh spark plug.. This 15 greatly sinplifies,
and al go speeds up, the process of purging the engine of water. Once the

spark pl udn&nhagideefeddwited podf-h@kbRivn jesttArsytBe et Pecstm DeertRe] andeed,
the first and second ports 9, 10 are closed._ The engi ne can now be .
rest art ed.alle@riaimas @it eetanhps beensaralled fromarthe Hetegor gf dee prapedsian upke

first por tco%tihlfedorES% L oP -G sthdR tr@sfuit Ir cBHt?n@ﬁ‘%%ﬂoﬁBH}glé}mﬁé&aﬂee”
opened. Thi's can be done erther aatonatically, or nanual 'y by opening the
second pord) Wil éied oaRbd igh@s abpretisepiston® tbeflor acrpenhagparheplug i8r séfoygort 9.
The pre-set time will depend on fact orfgr such as the make and size of the

i

pr opull8i orlcaiing the progulsionmbrenghs thel it apsire PhelHs vh gt 5% @etoss the

pr ol onged i i LCl :

Ubst ant1 aTHy E1E SREEchiole il Ibhe DS RIS LEWBR B S iz te. 0 ugn
t he secondichieré idfition Andrnablingr thatdngmeewhisdiesuted of THehgregmt ghveytipn dloss s,

the first and second port 9, 10 ar opened si.nultaneously. Thjs enpodi nent
has the ad@éﬂ?%&@“?ﬁ%geﬂﬁnEHﬁi§8§¥§§SB§§d§P$§éHS§B=ﬂH¥$H8n9W6G nggelfe s

t he potent] | : : i i I o] n

Al Ternat | Je O A bR it P e IE S L S PR

~ wat er 16oulgieatlyesitoplofies, bt @lsd bpeedpap,Khipproges8 odprigug theengue gf mytgr ocess. 2 9

vV C! 2003 M&C Folio No P50436PC 13 Control nmeans 13 are provided for
opening the first and second ports 9, 10. If it is desired to keep costs

to a mni myre thdgaPOhlug® haktheeRUrEE sOPRNAEy FHThE LASIAE t415¢ Rbtaed MRE YRt
control neans. Alternafively, an automatic control neans can be used.

and second ports 9, 10 are closed. The engine can now be restarted.

20  Inan alternative embodiment of the purging process, the first port 9 is opened a pre-set
time after the second port 10 has been opened. This can be done either automatically, or
manually by opening the second port 10 and waiting a pre-set time before opening the
first port 9. The pre-set time will depend on factors such as the make and size of the
propulsion unit. It should not be so long that the purging process is prolonged

25  unnecessarily, but it should be sufficient to allow substantially all water within the

propulsion unit to be expelled through the second port 10.

In an alternative embodiment of the purging process, the first and second port 9, 10 are
opened simultaneously. This embodiment has the advantage that it can easily be carried
30 out, although there is the potential disadvantage that, as explained below with regard to
an alternative embodiment in which only the first port 9 is provided, some water could

be blown into the spark plug 8 during the purging process.



5 When the propulsion unit is imersed in water, water is likely to enter
the carburettor 11 as well as the interior of the propul si upit. Jt is
possi ble that water in the carburettor could be expeltéd b&%tﬁ@hﬁ&ﬂﬂér
tfre crank=shaft 6 of the propulsion unit for a sufficiently long time. It
is, howevel&CisiodPBP4BFe to provide theldarburettor with its 10 own drai nage
system for exanple a drai nage system such as described in European Patent

No. 0 219 278. In the preferred enbodi mrent of the invention illustrated in
Figure 1, the first rt 9 is., provided ip the combustion c er.2. and the
seqond por ot bR trecpriTide A6 b e ¢ FRTHGH R & O e
engi ne (i nddshed td &g edstPRSS AbRinfurhNthEI e €, 1) earl Pe opéricAGinhl BoschQpiges , it
woul d be possible to provide only the first port 9 in the conbustion
chanber 2 mAenaheentra npradyi ddemabvepcarmitigaatic amiro] meanyagPpgluseédn uni t
provid only with the first port 9, the first port 9 is opened at the
start of the purging process to depressurise the engine, and all ow water

to be expelhed thdprougRionheif isrifimdpesdt inA0atr, Wit ik kel tardates e tarbuieiod ur ned
over. Wiile this Is possible in principle, there is the disadvantage that
al | water }inasneelbagithe nener e thy ipvemlsien wnithe lisisapesspladhad Wb ik thoei ng
expelled t t £l - Lt SR ' il cause
mor e vat ert SR Ue Sbe e by A BRver t SRRRRME EDr i rob Pt o
taken to pusgticlsailelody i, t hds gagvdver, referabioiepion Rigphe caduatiof mom ithe
spark plug may be increased. 25 The propulsion unit illustrated_in Figure 1
has orlidy ofer fraisagepyysteny fomBEANRG ¢h diagree SYSiEBt SUGms fctibed B Bwopgtever
and it is:@ﬂéﬁﬁgjgjﬁgr7§mo or nore first ports 9 to be provided. In
particul ar, Tt my meFl be preferable to provide a | arge propul sion unit
with two or nore first ports, to ensure efficient drying of the spark

plug. If two or re fiyrst. 30 rts are. prqvided, .they shoul d again be
posi ti oned™tBe R ihg ipysie! tlﬂgsﬁ%?s%&nkﬁgffwgnéﬁ? s ko hi s
I s possi blig Wikh id RRAhHRHAN Y& 1 M HHRNBko Agi0bRvRikd 4t e @eat ion

on the ports). Simlarly, two or nore second ports coul d be provided. ~.~
"1 9 A5CT dfiddeidrabizige pdiet P5ME36End 411 the Asnsfet pessagoviein Fhgurd ilp.stlnport 9

(or 117t ports:! lofois, Lhan ne. ate, prov ded). shotl & beg dmensi ongd and
plug 8 in QLAREHSP b e a8P 6K tPbHEAdd theh@Roh@@Brif @unth bhbpulkioh 1M
engi ne having a conbustion chanber shaped generally as shown in Figure 1
t he angl ecravidechgelyenith the first port 9, the first port 9 is opened at the start of the purging
process to depressurise the engine, and allow water to be expelled through the first port
20 9 when the crank-shaft 6 is turned over. While this is possible in principle, there 1s the
disadvantage that all water in the engine will be driven past the spark plug 8 before
being expelled through the first port 9, and it is possible that this will cause more water
to accurmnulate in the spark plug 8. In consequence, the time taken to purge water from
the engine and remove trapped water from the spark plug may be increased.
25
The propulsion unit illustrated in Figure 1 has only one first port 9. The invention 1s
not limited to this, however, and it is possible for two or more first ports 9 to be
provided. In particular, it may well be preferable to provide a large propulsion unit with
two or more first ports, to ensure efficient drying of the spark plug. If two or more first
30  ports are provided, they should again be positioned to maximise the gas flow over the
spark plug 8 (as far as this is possible with regard to any constructional constraints on

the location on the ports). Similarly, two or more second ports could be provided.



5 shown in Figure 1 provides good drying of a spark plug that is centrally
| ocated in the conbustion chanber. |If however, the spark plug 8 is itself
at an angle as shown in Figure 2, then positioning the fir \9003@T9206§
céntrally provides a good gas flow over,the spark plug. Ho er, the
preci se | OEETPBNP¥%pe and size requi t®d for the port will vary from

engi ne to engine, and nust be separately determ ned for each engine. 10 In
an al t er na$ vefcéabot, Henfirsbport Rdor fived poite nf motecthhn pee apqrpvidedsshoald anul ar

formand aj._ least, partially.surrqunds.the spar lug 8, In rel ated
enbod nentimghBRRs AR Tty i d8 ot 0 Rt ¥, Bl AN B 15
conbi ned ispaik HuHglig obdes &F dryliBe spaik hhics 16 ARPBUAEDEnd hBe b drSéngdReidiie 9 s
again annular and at |east parti al surrounds the spark plug 8. In a

pref er r ed actAveRisHen chambrs shrpask graeradly Aseshewndn d'igwie datheodnglétearangementl 2 ar e

choseng t h I for r K. pl ' in the
conbusti ontaBnanEinEs THRT et RS O PR RE i BB AT e
nodi fi ed tconibheti Siseiber. iIAKOREVQDN tf SHRKY pRig 8 GEX¢tINat ki &ngRNMEsHoWaNRY

spark plug and replacing it with an insert_of the invention that includes
both the &R Zplthen posehionpes therfist port ©. confrally pagviides| 4 goqdhgas fewrqven thecan
contain a 5 Si : | | . - [ iLntq & | arge
bor et hr odHas ope PERE: fshirdter SNAuRE, HEP WNF SR deqaied Rt pP 1R, | 2
use of a shaanflamdng@nk epditig, andwivsobanspathelly dewaviicdifoneaeh eAgigonvent i onal
propul sion unit to the present invention would entail enlarging the bore
provié@d in the conbustion chanber for receiving the spark plug. 30 In
another aspegbighaiies b td BGeRREOREL B forl§ nharl ol et 34fad 01
draining the “engine after ITnmersion in water, but i's also used for

i ntroduci igpsf partialdy arrcuhbethespaktplng8. ai ds into the propulsion unit. In
this aspect, the second port 10 is preferably located in MC Folio No
P50436PC 15 2 9 OCT 2003 the transfer passage 4, even if this is not the

| ovest  poipity Aliart e NoaRE] bl Fidre t4)8he LhARSHIBE PIRTING hoit WOkt e

| owest panta, aa t(ﬂi 1r’rgjrose £’t %é’ﬁ) opé% abl é p%r?a?ﬁé)tés%om) &an %2 rIeocat ed
at 't hé5 | owembingdiimb sofgld meerpi Dpill thivemboditment thor finst geeriekd P ¢ ggain ammilarage,

if desired According to this aspect qf the invention, re-starting of
the pr opulagﬁl Btfllefﬁji pfxmé.?lyg}urounds tﬁe spaﬁ( plug%. .

In a preferred embodiment, the external diameter and thread of the insert 12 are chosen
to match the normal threaded holes for spark plugs provided in the combustion
20  chamber. This enables a conventional propulsion unit to be modified to the present
invention simply by removing the conventional spark plug and replacing it with an

insert of the invention that includes both the spark plug and the first port.

Alternatively, the insert 12 can contain a normal size spark plug, and is designed to
25  screw into a large bore threaded hole in the combustion chamber. This embodiment
allows the use of a standard spark plug, but means that conversion of a conventional
propulsion unit to the present invention would entail enlarging the bore provided in the

combustion chamber for receiving the spark plug.

30 In another aspect of the invention, the second port 10 is not only used for draining the
engine after immersion in water, but is also used for introducing fluids or other starting

aids into the propulsion unit. In this aspect, the second port 10 is preferably located in



imersion is further facilitated. Once the engi ne has been purged of water,
and the spark plug dried, a starting aid can be introduced through the
second port 10 in order to aid starting the engine. 10 Injecting fuel or

anot her starting ajd.Lhrough the secongsport 10 also enables 9h8 OCT 2003
propul si on unrt to run on [ess volatilé fuel. For exanpl e kerosene is |ess

vol atil e than trol, sp that. an.engj pe.designe run_on. petrol .||
general |y tﬂgfrag{%%rwﬁgektg%%}fé S¢s nﬁi@a 1%\§es§%pug|otf%?%9rgg SIof Yy rIg}ﬁ!.le Once
the engi nQrdngfef WALaBY id hotVhk oW tpoi€a tbird Y8ledtivelyNBpenkblel piat (ot sebanped
frompetrol to kerosene, but it wll hot start on 'kerosene. A propul sion
unit of t henbedswted itrhelmeshpaint efhthe prapudsigresaihtd provide effi¢ientpirainbged! i n
the transfer passage can be adapted to run on fuel that is less volatile
than the f é?mfor which the engine is designed. For exanple, a propul sion
unit designed to run on petrol can be 20 run on kerosene. The unit is
started by introducing petrol through the second port 10; when the engine
i s runni nghccotding deoths peneet ©f the igvession, aergtakiézo o€ rike ipsopwWeion ginihafleangi ne

t hrough the _car.burettgr 11... ropul si,;on_ uni ceordj p t
vent on igaan i6 Bliec Heinil SPHE R othd nACBAUbIEd B WIS PRASRE
the inventsham f1as dheen @etas aldecinWetitrb@loatl itlpougioth? sstdard gore ¥0 imoeler tof or
sinplicity, the Tnvention can of course be applied to a nmulti-cylinder

engi ne. Wshstagipg|theengies-a mul ti-cylinder engine, it is possible to provide
each ﬁélinder with a purging 30 systemof the present invention.
Alternatively, only sonme cylinders can be fitted wwth a purging system

with the thaetrmggfhéln@temsoth@i sigrifoigt hiddthvédgh fHestecand rpests U0 ealselehsiflepdret t o
all ow water to be expelled. M&C Folio No P50436PC CLAIMS : 16 2 9 QC T

2003 1. APgerulsien priperet om lashivelatigmiyel sifivg exampls  Keprens isjegsoymiefae itas

chanber i f il f ot - ; : L sposed
wnin tngehEhe e e delBhed R o B e R
the cyl i ndged aba Mekimtdad blipetusii t Oficw thhengine iprinsmg iawill cattinapéo twrif thet he
first aperture bein sel ectively openabl e j ndependent of the position of

_ the pil8t odusiiis Fﬁi‘%gﬁfﬂgoﬁwqtﬁ%g}lfer?ﬁé‘es l?qt|“s"f’ﬂfa"tﬁ-f-r5 A @ PS5 posi t i oned such
~that, inits open state, novement of the piston causes gas within the
“propul sion unit to flow over the spark plug and subsequently to

A propulsion unit of the present invention in which the second port 10 is provided in the .

transfer passage can be adapted to run on fuel that is less volatile than the fuel for which
the engine is designed. For example, a propulsion unit designed to run on petrol can be
20 run on kerosene. The unit is started by introducing petrol through the second port 10;
when the engine is running, the second port 10 is closed and”kerosene is fed to the

engine through the carburettor 11.

A propulsion unit according to the present invention can be used as the power unit in an

25 outboard motor.

Although the invention has been described with relation to a single cylinder, for
simplicity, the invention can of course be applied to a multi-cylinder engine. When
applied to a multi-cylinder engine, it is possible to provide each cylinder with a purging
30 system of the present invention. Alternatively, only some cylinders can be fitted with a
purging system, with the other cylinders being fitted with just a pressure relief port to

allow water to be expelled.



flow out of the propulsion unit through the first aperture, the position of
the firrst aperture being selected so as to cause flow of gas over the
termnals of the spark plug 10 when the first aperture is open thereby to
remove water fromthe termnals of the spark plug, | 3
propul si oM™ a8 i med in claim 1 \Mier ein the posi t| on ?9 Q@I ZDQ
aperture is selected so as to induce a significant flow of gas over the
spark pl UQCM ‘the first aperture is open. 15 3. A marine propul sion unit
as claimed in claiml or 2 wherein the position of the. first aperture is
sel ected sd-as tomsnd prapelsichewrti] oympisingas exfimdert heccmﬂmskomhhmbdqen t he

first aper tieinkSrdi s A Asth&maérn&pafkop%g RNl 82 ShAlIRA 10 ol aim
In e CO us

1, 2 or 3 wherein the first aperture rovi I on
chanber. 5 ChaEbgE ARG R PSR FGIPEICERY m‘??"iablﬁw@%{ﬁ‘?@@ﬂﬁw claim4 wher e‘| n the
first aperture wihereis Uhs Lmb tirdlol Yomprmud arfrsraé'pénﬁh@r Eﬂeaﬂiﬂsb’a&%{e the spark

pl ug. SGClecvelneﬁ@JsmngrLét asc@earredlnclalm , 4 or 5
and furt het® “C8mpPPEf PBIEH LD s POBEGH %f)@‘rsfoﬂr"étmrtﬁé%’é@&%@eapert ure
bei ng posi fi rsonpmltuwbdsmg hasitjoned mudhtisatpfmeits sfcat date, rmmememt ofOthe tpk@npi st on

fl t he s d
aporture. - goey lninifc BLBRULP LR oVef (BPRH ollf o ?Osu%ﬁ?% ®her i n t he
second apeRewrost Pfs thedegﬁéis‘efd ugit ezt the sy |apyrturdy shavpediticaf 6fi e effade dr ai nage
Poi nt. of { e ek Shiatedtd s 1o Qb How? 8% obd: BGofihl 8 Mo LHOIROPC 8. A

marine propul sjon unit as claimed in claim6 or 7 and er “coénprising a
cran kFQ: as e‘B}é")‘?t ]éﬁﬁ‘ish@’cft?% i 2PeB HERY LeistrowT Watprdrasy he fryminals f thegpark ansf er
passage foilug.providing fluid comuni cati on betyeen the crank-case and the
conmbusti on chanber; 5 wherein the second aperture is provided in the
transfer passagemaSne pkopalsionemitras pldimedm ¢claint 1ashepdinaitmesbsitivrcd fahafit and
further co |S|ng1 8 for ectlrf'L flw }r\ntothetransfer assage

t hrough t EeBia sy FPG?E““?BC PSIBNLIAERL; Bt S5AVST Bre sBAtki PIEg WarRi ned in -
any of cl@eBsthpbAu? i8Bged urt her ,

15
‘3. A marine propulsion unit-as claimed in claim 1 or 2 wherein the position of the = -
- first aperture is selected so as to maximise the flow of gas over the spark plug when the

first aperture is open.

20 4 A marine propulsion unit as claimed in claim 1, 2 or 3 wherein the first aperture

is provided in the combustion chamber.

5. A marine propulsion unit as claimed in claim 4 wherein the first aperture is
substantially annular, and partially surrounds the spark plug.

25
6. A marine propulsion unit as claimed in claim 1, 2, 3, 4 or 5 and further
comprising an openable second aperture, the second aperture being positioned such that,
in its open state, movement of the piston causes fluid within the propulsion unit to pass
out through the second aperture.

30
7. A marine propulsion unit as claimed in claim 6 wherein the second aperture is

disposed at substantially the most efficient drainage point of the propulsion unit.



conprising control neans for opening/closing the first and second
apertures. 11. A marine propulsion unit as clained in claim10 wherein the

control neans is adapted to open the first aperture a pre- ! er
openi ng t > cscand aperture. 15 12. A ggrine propul sion unii‘iﬁcﬁzimg in

claim 10 &rei’n the control means is adapted to open the first aperture

simul taneously with the second aperture. 13. An outboard notor conprising a
marine propulsion unit as defined in any of 20 clains 1 to 12. 14. A

met hod of glet er g prdR1HES Lkit 8cIBinddNg cldithsd oraPRHd kel @mpisid ne
propul sion unit as defpl ned in any of clains 1 to 12, the nethod conprising

t he steps adnk-@&e cxfendieg drom asenynd epdphietcalindardansds iransfasfpasdage farow of gas

over the spark. pl when the first aperture is open for a.first.position
of “the 11 nbovisjsR i emcnpi B Rben B e Ceneh e MR k@i bR or
Secondsposavﬁdrélﬁtl@ésekbﬂdo@rerrﬁ&e isHREVitie B theRensIe dadageonparing the results of
steps (a) and (b). 29 2003 M&C Folio No P50436PC 18 15. A nethod as

claimed in claim14 wherein the paraneter is the rate of flow of gas over

10002000 AR QD13 B g

is the velocit as over e spar net hod as

cl ai med i Hofinfdchihd flunhiekeihg tahsfePpisadgttBfouph thowtced apeetued. both the vol une
of flow of gas over the spark plug and the velocity of flow of gas over the

spark plug. 10 18. A nethod of purging a marine propul sion unit, the

Plug. 10718 A method of pursing | h
P om 4011 it ert SBPRERE st uif 1 SARRL, Tof B O SRRTREREX, 0% 19

conbust i orogipaiEReIconfoPhedrRor Gfkniighsladhy thediretind setdndiapettines. cyl i nder; and
a first aperture, the first aperture being selectively openabl e i ndependent
15 of the position of the piston within the cylinder; the nethod conprising

the steps gf - OPEAL; il St APELHIHAGH o 108FAREATR LMol BRaR 1 ON
within t helqbyl fﬁ%@bﬂgg*‘%?%%ﬂ i APGkindédin 8?’1“8% PR L !
adapted to open the first aperture a pre-set time after opening the second aperture.
15
12. A marine propulsion unit as claimed in claim 10 wherein the control means is

adapted to open the first aperture simultaneously with the second aperture.

13.  An outboard motor comprising a marine propulsion unit as defined in any of

20 claims 1to 12.

14. A method of determining the position of the first aperture for a marine

propulsion unit as defined in any of claims 1 to 12, the method comprising the steps of:

25 (a) determining a parameter indicative of the flow of gas over the spark plug

when the first aperture is open for a first position of the first aperture;

(b) determining the value of the parameter for a second position of the first

aperture; and
30

(c) comparing the results of steps (a) and (b).



spark plug thereby to renove water trapped within the spark plug. 20 19. A
met hod of purging a marine propulsion unit as clainmed in claim 18 wherein
initial reciprocating of the piston expels water fromthe prﬂpﬁ:l@Co‘ﬁ 3
t Hr ough the f%rﬁga %Qgrture and furthq% reci procating of the "piston induces
flow of gX&CHIE THE Sspark plug. 20. Amethod of purging a marine

propul sion_unit as _.clainmed in, clai 8, wherein 25 the unjt further

conpri ses lan opemathod aéggiﬁ'ﬁﬁi]ﬁlp‘é?lﬁ{ﬁ%}”hf’ﬁél Wﬁtpﬁf?&’%%fdﬁﬁlesrﬂ‘?d’.f ﬁé&b%fﬁaﬁg t he
second apgiiULes iﬁghggocating the piston within the cylinder so as to
expel water fron?t propul sion unit through the second aperture; opening

the first aperture; and 30 further reciprocating the piston within the
cyl i nder as to induce flow of .ga ver the spark .PLLL" ther to
renove Mﬁﬁgf tfhﬁﬁ@ﬁgﬁ?ﬁﬁpﬁe HﬁﬂQBhikwﬁFﬁﬂl%@pﬁﬁ%fﬁﬁﬁs Cekgﬁ36§ P50436PC
19 21.5A %W&% obvRUROLNGK igxar i ne propul sion unit as clainmed in claim 18,
wherein the u at ?urtheéhgcgr#g?i ses an openabl e second aperture, the nethod

conprising: opening the first and second apertures; reciprocating the
piston within the cylinder sp. as .to expel . water from.the.5 .propul.si,on unit
Phrougn ¢ he £ Aceliie =8 B i ¥R e B Pt Pt SEPOR B8
over the $pRbde JH My SHSLORYr the shARPIE: NRL1BE vEloaRPedNvvidTigas b tePafakic pl ug.

22. A nmethod of re-starting a marine propulsion unit, the nethod conprising
the stepplugf: 10 purging the marine propulsion unit as defined in any of
clainf 19 to 21; and introducing a starting aid into the marine propul sion
uni t q’wough the second aperture. 23. A marine propul sion unit

substanti agly asme@88F gb@d}g%@frﬁﬁﬁe ol 1sicef @i Aeeprbpulsibh ubit@ufrisingf a t he
acconpanyi ng draw ngs. 20 STRACT A Fast Post-Immersion Restart System
for a Mar cylender; 'L@’n’onphqmber extending from a first end of the cylinder; a spark plug
disposed within the combustion chamber; a piston reciprocably movable within the
cylinder; and a first aperture, the first aperture being selectively openable independent
15  of the position of the piston within the cylinder; the method comprising the steps of:
opening the first aperture; and
reciprocating the piston within the cylinder so as to induce flow of gas over the

spark plug thereby to remove water trapped within the spark plug.

20 19. A method of purging a marine propulsion unit as claimed in claim 18 wherein
initial reciprocating of the piston expels water from the propulsion unit through the first

aperture and further reciprocating of the piston induces flow of gas over the spark plug.

20. A method of purging a marine propulsion unit as claimed in claim 18, wherein
25  the unit further comprises an openable second aperture, the method comprising:
opening the second aperture;
reciprocating the piston within the cylinder so as to expel water from the
propulsion unit through the second aperture,
opening the first aperture; and
30 further reciprocating the piston within the cylinder so as to induce flow of gas

over the spark plug thereby to remove water trapped within the spark plug.



A marine propul sion unit conprises a cylinder (1), a conbustion chanber (2)
extending fromone end of the conbustion chanber, a spark plug (8)
provi ded in the conbustion chanber (2), and a piston (5) n f

o8 (g i 4003

reci procatj g, DRVSHeRE Within the cylinder (1). Afirst p
provi ded in the conbustion chanber (2), and this is selectively openable

i ndepende of the position of the pistan (5).wthin the.cyli A). If
the " propals: orf AL dtirange e e abRieh aied bliRed forfih | & ercity

becones f lgogigdfurthRe corfiyfided @8 lopemdblds:chid ey, thpaRityd dohpriRfit (9) and
noving the piston (5) so as to expel water through the port (9). Once all

wat er has been opgpiag|teaifirst ard spspngrBp@tEet of the piston causes gases in
the cylinder to pass.over the s kK plug.thus repoving trapped. water from
the spark plug ERGELTE fi6 Piduh e g Bravindh e apl eepatuaf M ¥he engine to
dry its TFiﬁ)ﬂu@eﬁ@i 190 t1ebudth@e ffiréisihd Re¢dnd peRRS @Ad S§OaAB ihQuddEldwibsgasas far
as possible the flow of gas over the spark plug (8), to mnimse the tine
taken to Pémﬁhésmd‘h@bwhmbértoqumﬁet‘ﬁ@e%tﬁ@ﬂ@dbﬂg@ﬂﬂ@ﬁ@éfktlﬂég-spark pl ug has
been dried sufficiently to allowignition to be achieved, the propul sion
unit can be restarted. A second port (10) can also be provided to inprove
drai nage gp. t hey gRgicAST re-startifg Hadind propulsion unit, the method comprising the

steps of:
10 purging the marine propulsion unit as defined in any of claims 19 to 21; and
introducing a starting aid into the marine propulsion unit through the second

aperture.

23. A marine propulsion unit substantially as -described herein with reference 1o

15 Figute 1 of the accompanying drawings.

20





