Lubrlcatlon system f or ngi tes. In traditional cylinder

| ubrication systens, mai 2-stroke di esel engines, use is nade
of one or mq % Jal lubric#érs, each of which serves the 61‘}{9{;99%35690”
poi nt:s on a 5 single or several cyllndeﬁs i.e. by the pressure- I ng of
portions of oil through respective connection pipes to the various

| ubrication points at relevant intervals of tine. See e. g DK/EP 0678152.
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direction. If tkﬂf ocCcurs durlgg g wnwar ds nnveﬂgnt, the il .is
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and downwajuls, ithd B8 Bn Rdelsl bReNaikpstead RhodRwer dnet Qé@édankhﬁui hot *
end of the cylinder where the lubrication is nbst necessary. The
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in an incrg qﬁﬂf q?ﬂ; |; and thermal 30 |oad on cylinder |inings and

pi st on rlndg ﬁgﬁ gﬁtlonal ly is accommpdated with an increase in the
dosi ng of cyliTdérasoigrovetl, haswpvevedthhoweher compaesefibihétgosinghes
increased in excess of a certain |imt)_ which is nat defined, t eed
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outside this period as described abo
rely gives rise to a compression of the oil in the pipe wit-
hout the pressure being great enough to press a corresponding
amount of oil out of the other end at the cylinder surface.
20 The oil is often not dosed at the above-mentioned time, but
instead at times when the pressure in the cylinder is suffi-
ciently low, as a rule after the passage of the piston in the
upwards or downwards direction. If this occurs during the
downwards movement, the oll is distributed over the surface
25 of the cylinder from the lubrication point and downwards in
the cylinder lining instead of upwaxrds towards the “hot"” end
of the cylinder where the lubrication is most necessary.
The development towards still greater utilisation of the
engines has resulted in an increased mechanical and thermal
30 load on cylinder linings and piston rings, which traditional-
ly is accommodated with an increase in the dosing of cylinder

oil. It has proved, however, that if the dosing is increased

in excess of a certain limit, which is not defined, the speed
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ve, there is no benefit gained froma part of the oil which is dosed.zl&g?R
traditional manner in which oil is distributed over ZO the surface of th 2003
cylinder has been to establish two incli ned slots per lubrication point in
the surface.of the cylin der, both extending out fromthe | ubrication point

and in a di ngetgoRgegaway fromthe top of the cylinder. Wien apEr®koossngs
passes such a slot, a fall in pressure ogcurs in the 15 slot across the

pi ston ring, which presses the oil away fromthe | ubrication point.
However, this and other nethods have proved to be inadequate, in that in
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di spl aced upwards in.,the cylin_30 der nd | eaves_this_through the exhaust
valve in tKé't5F%6F ﬁﬁen8y¥Fﬂ8£?F 3ﬂéh6§sg¥%mt%ép%§$i%%éﬂ“? f&hﬁéhw a
helical ling gpsew.rl on its way fromthe scavenging-air ports to the

exhaust valve. Due to the centrifugal force) a sufficiently small particle
or oil which e¥het §rpaithpaadwpapnef | inpehier oib ks dipfODI-afD DB28194
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deposited on tRe Wal . This effect 1§ ulilise y 1 ntroducing the portions
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atom sed through nozzles. .By adju _5 stin e di nensi ons, of the nozzles,
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If an oil garticle or drop_of ojil is too snmall, it will "float” tqQo long in
the gas fl &Pgén@a§§§ﬁtﬁHFFyab§1?Ed %mﬁ?ll in pressure occurs in the

15 slot across the piston ring, which presses the oil away from
the lubrication point. However, this and other methods have
proved to be inadequate, in that in practice a considerable
variation can be ascertained in the wear along the circumfe-
rence of the cylinder.

20 Therefore, it is relevant to seek methods of improving
the distribution of oil over the cylinder periphery.

With the present invention, the o0il is alsoc dosed in por-
tions at certain periods of time, but it is distributed over
the surface of the cylinder before the piston passes the

25 lubrication points during its movement upwards.

The scavenging-air ports in uniflow-scavenged 2-stroke
diesel engines are disposed in such a manner that during the
scavenging, the gas mixture is set in rotating movement at
the same time that the gas is displaced upwards in the cylin-

30 der, and leaves this through the exhaust valve in the top of
the cylinder. The gas in the cylinder thus follows a helical
line or swirl on its way from the scavenging-air ports to the
exhaust valve. Due to the centrifugal force, a sufficiently

small particle of oil which exists in this swirl will be for-



10 with the scavenging-air wthout inpinging on the wall of the cqll I”?ﬂﬁ{
If it.is too large, due to its inertia it will continue too |on A

initial path and not reach the cylinder wall, the reason being that it is
over taken by iston and is deposited on the top of the pi obhe
di rection of“@@/zﬁic@zl es inrelation to the flowin the cylinder lé%agn%%'g

arranged so that interaction between the 1ndividual drops of oil and the
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sures that the drops of oil impinge on the cylinder wall over
an area which corresponds by and large to the peripheral di-
stance between two lubrication points. In this way, the oil
is already distributed more or less uniformly over the cylin-
der surface before_pgssage of the piston rings. Moreover, the
nozzle will ge_able to be adjusted so that the oil impinges
on the cylinder wall higher up than the nozzles. Consequ-
ently, already upon its introduction into the cylinder, the
oil will not only be better distributed over the cylinder
surface, but will also be “delivered” to the cylinder surface
closer to the cylinder top, where the need for lubrication is
greatest. Both of these conditions will result in a better
utilisation of the oil, with an anticipated improvement in
the cylinder lifetime/oil consumption relationship.

The feeding of the o0il to the cylinder surface must be
effected in measured portions, as is qguite the case with the

earlier-mentioned, traditional timed systems. The feeding me-



sure of the traditional non-return valves, this will require stronQel(Aamgm
nor e space-demandi ng springs, which wll aI so result in greater "injurious
space" between valve and nozzle. Wth traditional systens, this injurious
space is al-ready of 20 the sane nagnitude as) or greater than, that anount
of oil whi cWOomigs19he dosed per portion, and therefore gives RATERKPHIH
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of small puMmse qnﬁoxf;tcarat%;h pqu;Jest %Q%w(e%h p\M?d aRCeI0421Q: it Bdehe 15
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engi nes suttﬁ%%t et iFRE TG nedd WROMSL PR ¢ EOn VR SCh&AFgnardl y
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nozzles (9 atinme ime ore’the upwar pass of said ring
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effected f omtheflt i Vi dual %183~ is directed towards _an rea of the
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ring area'and which is opened by the pressure in the oil pipe between

the lubricator and the valve when this pressure has reached a
30 certain value, such as is the case with traditional fuel oil
injection systems.
Since the o0il is supplied to the cylinder wall before the
passage of the piston, the timing is not quite so critical as

with systems where the o0il must be fed precisely during the



é, Di esel engine with a cylinder wall lubrication systemfar oger ation by
t he nethod according to claim11, conkb prising neans (1.) for s ﬁpAER 1988
pressurized lubrication oil to a nunber of oil injection nozzles (3,4)

arranged i n wZdohgiarea i s the cylinder Vall (5) spaced frompchpioopesé t he
cy linden, and control neans for effecting oil injection through said

nozzl es during a phase of the upstroke a the piston of 30 the cylinder ¢ h
aractarizadijnthat the injection nozzles (3,9) are confiqgured as

at oni sat i orVewy ZF et anth 91 adi IWhaihAiRe niak( B ey tidasupgsl fying
| ubricatio i f-f LGl y _high nressure, preferably 50-100 bar, to
condi -ti onnoc}ﬁ%é?#%gﬁl?%nld%?l?r%goﬁﬁ]rﬁq%ﬁ("3), and that said control Z 4
APR 2003 neansa (dossitsl operaflegirtan iaet uat echad |systsm iy etidwen iduFiBgira
phase just prior to the piston ring neans of the cylinder passing said zing
area. 4. Di‘esel engine according toclaim3) char acb5tari zadin

that the atom satj I r.e nf_.gur ?rg nt I_RLSU er
"t hat thgy each Z?nl}‘@é:}?e%ﬁoz%ivl%'n\%sst @lgreécr%g(?e{t%oa\?\%% S ;Ecﬁ%gstésl%&%l ?/L?E%r%ﬁlgnder
wal | area iinttia¢ cyhindeed imingi(E t haorties sarde nountted. theyDaesel
engi ne according toclaim3, char ac 10t ar i z.ad.in that th
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increasing to a level at which it is sufficient for the nozzle to carry out
an ef fecti vehat end saf i Ure ofaltiee @), iSnerded oy WARRRIAS tAleE iageAba l) €xt2JK

vl abl o oot o2 ool ealemliont sl a2 cplehsal el epked ool ca
the oil is atomised when the pressure in the oil tube (2) re-
aches a certain pre-set value. The oil is fed to each oil tu-
be (2) from an oil pump (1) consisting of a number of small
pumps, one for each oil tube (2), which receive oil from the

15 supply tank (7). The oil pumps are able to deliver a measured
portion of o0il at given intervals of time, and can e.g. be a
traditionally timed cylinder lubricator as described in PTC
application PTC/DK/00378, int. publ. no. WO96/09492, the val-
ves (3) of which are constructed so that if an oil leakage

20 occurs, a return pipe (6) for leakage o0il is provided which
leads back to the supply tank (7). J indicates a flow of oil
mist from a nczzle 3, and A indicates the peripheral extent
of that area of the cylinder wall towards which this jet is
directed.

25
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2. Method according to claim 1, ch aracter i

20 2z e d in that the atomised cil from each nozzle is Iinjected
in that lateral direction in which rotating scavenging air
eppearing in the cylinder (5} sweeps the said ring area.

3., Diesel engine with a c¢ylinder wall lubrication
system for operation by the method according to c¢laim 1, com-

25 prising means (1) for supplying pressurized lubricaticn oil
to a number of ecil injection nozzles (3,4) arranged in 2 ring
area in the cylinder wall (B} spaced from the top of the cy-~
linder, and control means for effecting oill injection through
said nozzle during a phase of the upstrocke of the pisten of

30 thecylinder c haracterized in that the injection
nezzles (3,4) are configured as atomisation nozzles and the
oil supply means (1) adapted to supply lubrication cil at s
_sufficiently high pressure, preferably 50-100 bar, to condi-

ticn oil injection as an oil mist (3), &nd thet sald control
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10 terized in that the atomisation nozzles are arranged
with a pressure-controlled valve, the opening of which de-
pends on the pressure in an associated supply pipe increasing
to a level at which it is sufficient for the nozzle to carry
out an effective atcmisation of the oil.
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