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*159159* Background of the invention The present invention concerns a @ ‘
| ubri cat iywe ¢34sécg@m for | arge di esel engi nes wherein the cylcmisianoore2

| ubricating oil is applied to the cylinder surface through a nunber of
nozzles as a mst of oil droplets. A systemof this type is known e.g. from

WO 00l 28194. Mm‘m‘m“mmﬁ“y to individual nozzles occurs by neans of a
conventi onal | eati ng appar.at rom whi ch small piston punps
rons of ol Oflgg%fsé’

sends sized portio ) | out to 1 B' 30 each t hey rough
a val ve. One | ubr "'P4Pt ng apparatus supplies one engine cyﬁﬂlwmmmmm“mgr oup
of engine cylinders, and is often driven directly by the di eselsgpgi ne and

vsynchr onous| \Bagkgraundeftthe imeantioned oil portions are to be dosed to the
cylinder surface with timng, i.e. at certain points of tine. The .

| ubri cating dpparesenisinventipgueancgmpidelribating syem dps tazgecdiedel engingsciherein

vi ndi vi dual paint of lubrication In. very |ong.pipe he conpressibility of
the of | has drsedflrVBiRaiCs somieiTe the SARGPCRTRre Iahcamnaye el bi-
though exper i;83GEe a\Whiktofidiedrsyielse RsPaAsm DR ANE tylpB a4 kddwPd. Perrdf Wb [08/2¢po4 0 6- 7
nmeters no great deviations in dosihg precision seemingly occur, it Is

al ways an advantage with as short pipe |l engths as possible between the unit
det er mi ni ng e dosi ng amount, and the timng and the point of dosi upon
the oyl 1 nder Wit kB Grnoiaudaiozeopiel BRane o s el eaumib hag T vi ng
of the | ubri ¢aldd gy ARRAS HoHS wRRCHAANAYRhYpihpsdnldS sPUTRRRIAE JFRNObML {ooNS.
Furthernore, there is an increasing need for a flexible and easy adapting
of the tbsed ecagh thadepzilebrowgtd vejveoi | anount for the actual imedi ate need
of the engine, depending on diverse neasurabl e engine paraneters. It is

al so desirable continuously to adapt the timng according to the actual

operating si ty ki i : 1 .t -aglap, i ] rably
to be cont ro%tﬂlh@?ﬁ!{h?gl@?@fa% imi Hé@%%eﬁ%ﬁgf?ggﬁlhg a%ggﬂr) g?ﬁ] eseecy Hﬁ&éyﬁ
synchr onousl| yndvg dftanhdrivengiireetly ymhie sligzelsaighleeand| sgotlromiusyl wigh thak thesmen-

conprehensi ve and costly. The timng may be i mmediately  chanced with such
a system w@gpﬁmégon? o V) fm’:}qyegdqé%e oindglsurface r’fﬂé’r Umgngr 18RS | i s
to be dpsed w j ner V, I I ihility for
adi st Byt ha i BB e Shhalut RRuH} Piced fScAR U RRE ol by
this is desclindieidualrpoiit qfdtleidatiapdhivest loag p4R9,%h8 somplessibidiyys bfetive iofl Hasiang a
cam nmechani sm for adjusting the punp s{roke in dependence of the notor

| oad. 5 Chandgcisiye ipfluenge 9Brihe pessisty ob fieydasig, Evey thoughsxgeigpoe ath: Higs

w th new cang,,W ¢ anf ar i 16t J t en .
Suggest ed & o hay e BRANE et i BipB SRR (007 shls e prb@ e BlaiGns Bibsing,

a step not or prebivieon feamibxde ocdis gt isf abwaysainrdd vhntbgd with iao shdatpipt benglhatat @os-i S
only i 4e 10, megt ed with difficulty in connection wth conventi onal

| ubri catl ng aaPeregethe ymt degsroynipg thsfogingrrmquatpeg Bisdimiag ape her paiet of

| ubrication, goliBasoPReT,REASGE Until now

Not all diesel engines enable direct mechanical driving of the lubricating apparatus
synchronously with the number of revolutions. Furthermore, there is an increasing
25 need for a flexible and easy adapting of the dosed cylinder lubricating oil amount for
the actual immediate need of the engine, depending on diverse measurable engine pa-
rameters. It is also desirable continuously to adapt the timing according to the actual
operating situation in a flexible way. All these adaptations are preferably to be con-

trolled centrally.

Driving the lubricaling apparatuses synchronously with the engine rpm is possible
electronically but is comprehensive and costly. The timmg may bc immediately

changed with such a system.



to use sinple spring biased check val ves which can resist the internal
pressure in the cylinder but are yielding to a slightly higher external

i njecti onwpre@ssege. | n connection 15 with the invention itpcrgpElRmbioabl e and
necessary that the valve systemonly opens at a nuch higher oil pressure in
order that the oil injection fromthe beéi nni ng can assune the character of
an atomsing injection. It concerns a pressure difference factor of up to
sever al hundAednepgﬂindertlubﬂéhting dibistthebeplos@d sathafnet peetiqr parembtor ner@hitionn t o
provi de a systemfor spray lubrication of ¢cylinders in |arge diesel engines
whereby it ite }QBE)SIP%IS@”HM f%%ﬁm&i@gém p%&i‘&)llseloc‘gﬁtlg%ihec%rﬁﬂ(?@f thsr PP At r oke

fand t h?r eby sggig}ﬁn (a 1s?§ Ji«%sl'glﬂb@odw l?)k%te%?aﬁ%l?cﬁh&?4?%ﬁ§§ OILh1§)£ 's{e'nmsntgm ’45 Th' S

‘is achi eved accor resent 1 nvention w a d05| system

supply pi pe anfd lT&:Chﬁ‘th’ﬁ nfoplalajijsﬂﬁg)\thd@dmw ﬂfbkeaﬁhdetﬁeﬁddncvaifvtae aﬁkﬁioCMHZlECt ed
with a central supply punp, and with a nunber of injection units
«cor respéndi righange i hip dapeidende By iopledcsur by exchasawizribe s#s Colneet 68M% t h

t he pi pes, e@?ﬁ'a&%hé’}ma%?f %ﬂb &bﬁgw | sing: - an injection nozzle for

i njecting atom se er ricating oil into an associated 30 cyli nder,
- a piston placed at the rear end of a nozzle rod, and - a controllable
not or abutting on the piston via a screw in order thereby to adjust the
punp stroke Ié)ga&iﬂéo b¢e§tS@g esigei temdslyistﬂlem@wmb@hqomeg@%ofa q»mtret_m@gomor - a

central conputer for a ves 01/00702
Wih Chi s sysednsern metdrTBR e Bkres 1 iR Gpfkelih oD b lone ioihaeR
cont r olihabl ememe®ivith UffRuity nﬂaﬁlﬂe@tmatwlﬁ{ édﬁvbmldnaemﬂemmo%piramsasr ecei ved
data about the operating pgqrame 5 ters of the notor. Al so, the opening and

closing of the valves may be controlled by the corrput er. Wth the system
according to the |nvent

t th
paranet ers of® PRRCHSE SY! haﬂ%dll ?%f"r@lé‘}d#ba‘}) ﬁist%rhcgﬁa has[ ?%P?Pg&gfﬁ%uflﬂenoﬁmunt
of cylinder {huRkiskARgIE @&1@% biag@s&@féck Thives Whlchreay rbﬁstdﬁ@ﬁﬂeraal prégurtasithed

time in the operating c of the notor. Since a spray is injected, a
parti cul ar | ycydinferdiut aee Ylalldmgctatal dightly hipber ¢rderonlginestios pesait-du commrection

linder th b i t b f
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the character of an atomising injection. It concerns a pressure difference factor of up to

several hundred percent.

20 It is the purpose of the present invention to provide a system for spray lubrication of
cylinders in large diesel engines whereby it is possible to achieve a flexible central
control of pump stroke and thereby amount of oil in addition to precise control of

timing.

25 This 1s achieved according to the present invention with a dosing system with a supply
pipe and a return pipe provided with each their valve and connected with a central
supply pump, and with a number of injection units corresponding to the number of
cylinders in the engine and connecled with the pipes, each of which units comprising:

- an injection nozzle for injecting alomised cylinder lubricating oil into an associaled

30 cylinder,

- a piston placed at the rear end of a nozzle rod. and
- a controllable motor abulting on the piston via a screw in order thereby to adjusi the

pump stroke of the piston, which system also comprises



t he nozzle conprises a cylindrical nozzle rod for fitting through a hole in
the cylinder wall, the nozzle rod having a central passage for a needle

val ve bodwowﬁbqﬁsls spring | oaded in outward direction fopcgigaipgdn | nner
val ve seat in a nozzle outlet of the nozzle rod, and a second axial passage
for controlled supply of pressurised oil3to a 20 front pressure chanber in

whi ch the pressurised oil may exert a backward pressing of the needle val ve
body for openidegtrillvempatee forcahitellingalie advesahd tlksmétor.over pressure injection

of oil through the nozzle opened thereby until the oil pressure is | owered

for effective closing of the needle valve, where the central passage IS

consti tut ed oy, @Iﬂeéﬁ?snegr Qhe A ggggtll'ystf%aac usFe%t ly\esel&hn M HQUG G0l a%Pe mo[or

.cylindrical nozz ‘and a” cen ugh-"goi ng pipe for
central accormp@abhetenthlly Be theashusakoe r&eméd d&¥eGdbal the op&atid}epdranient i on,
there is used a valve controlled injection nozzle for |n£ect trlg cyl i nder
¢l ubricaling tersrofllwfrnotpapﬁg@ dheeapeningrapdriosing dfiberavesone qcfrrgroac beVled a

desired atonisat reat i,nj,.ection. re i S er at ed
Creh than | TpRPhiePrwab if blend hE@EShe OME BT 37 S s SbiR b BE S
lubricating emngq)arame&é}eoﬁmblnrmr Sre tRAMBIIHQLS|BavR! M%%amg\/ﬁh&ﬂ]e%hﬁ)uhpoﬁmr k
under corresponding conditions. are al ready known. nanely diverse injection
units for f @elmdeorlutengﬁnr&mdc;losedd&e oilhnay bhdesed pt therdeaired tim\h UR/PsBGE8 4

PCT/ DKOL1/ 00702 dev ted.t. t | ub at
DI g 1 hogPapiTe R hS Sfeelamdty ™ ittt Pl eEE e Rikigh Gl of “he

arr anggy undggmgﬁnggemymgilng condi tions than those corresponding to
insertion through a cylinder wall. 5 However, in connection with the
invention it has been found attractive to base the new valve on certain

basic features b hese priqr art fuel valves, .na rimri
ot er ence t &% erialipdctifiEe it G orotin et R Leedht i nuned a5dne
recei ving a\algs RodYe muittblé’s Jﬂtﬁé‘ﬁurﬁ%‘@cﬂ)ﬁ—’rﬁﬂrﬁ for interacting with a

val ve seat very close to the outer nozzle opening, and with a conpression
spring | ocated behind for advancing the valve 10 body and needl e agai nst

the seat, and with a liquid duc or conductin ssurised fluid to a

pressuﬁ% coﬁﬁﬁPF%%hV’QH§$FﬂﬁEmB %H@HV%Pgélﬁﬁﬁ Oﬁégeﬁﬁﬁ?“ﬂﬁP§MH§h@tﬁﬁereby
t he val ve n t £d on
the |iquid. Qﬁgégﬂyakﬁﬁggﬁgggwhﬁﬁﬁamm%gkgggHggﬂghé9qhﬂgﬁéﬁﬁkqﬁpgﬂgggg%sure

i s establi sived, the. rmzzlarrodihawngatueonaquassalge for a]nnedlenweyv«)b@d;rwhmhmg}ﬁt@l
fromthe |n|t openi ng and until, the hjgher

%lon of aIv ? |d
pressure is ?3@8 dBQuivpar Hﬁc tgn gjd G'esg @ sk VelMe S?ﬂtéeemwksam%'@t Oﬁﬂ"&?
l'onger overqgoR. the AQtd &Qof?é akiae ngs‘% V\%é ﬁa”ecg E&i@&r &‘&a? i {Jﬁ B}%Eéu?iged Frl 8o at

atomi sation W[ then stop abrupt here is a very large
pressut® on ftdne ptessmt chantlrenin héchsthe qbrqssrﬁrssdr o8 ngng@rttaredek whldepressiid éf conme
alittle re an Ie kl&)yé% qui d which then just may be di scharged through

the said ce T PREIING I ATV CHALET W gy oorrrprr@mreamy
difficulti e?edtl'an%rf'oﬂ y BQﬁe H8AGe Iﬁ'ﬁéﬁeﬁ'tﬁérﬁg' ﬂnﬁlléﬂ ﬁ\&ﬂrégg lis 1] rgd ?%r the

engine with'the require i mensioni hg of t sal is a
deci si ve corfettivenclodiag obyhet idedleaval e gelrenthet deatrel pzssmmb&os@ﬁmed bgrant hese

rods to appear with the cross-sectional size neede r establishing the
sai d cen 25 3ppuyjpr ediaddenl space bajween almpateguéwif\y.cmbn i@ np%rlfbmdarrrder cen-

therew4 h, k] ﬁMﬁ]wg? E & AR iR I ction
with valves\{\%ogB ﬁ?ndeg |%£ﬁ8 ?%bgﬁﬁon rﬁ@hﬁa%@ﬁgﬁ%ﬁ%ﬁghaﬁd%QBﬁﬁ i ng
conditions are conpletely different. It is crucial that the valve rod
dianeter is 30 mnimsed as, particularly in existing engine cylinders, no
br eaki ng t hr'Atfﬁ@‘Iﬁi‘W topihe mvention; there is used a valve controlled injection nozzle for inject-

ing cylinder lubricating oil into large diesel engine cylinders. Hereby is achieved a

desired atomisation as a far greater injection pressure is to be operated with than if the

30 lubricating oil is only o flow in through lubricating holes in the cylinders.

Some nozzle valves. which are to work under corresponding conditions. are already

known. namely diverse injeclion units for fuel for engine cylinders. bul these prior art



"l ubricating holes" larger than initially presupposed is allowed, and these
hol es are in practice considerably snmaller than the holes provided in the

cyl i nder W{eaBmségr passing through the fuel valves. VO QitoskiitoR2
PCT/ DKO1 /00702 On this background, it will be advantageous for using the

sane technique for the cylinder wall lubfication, that the Iiquid supply
duct may here be appreciably narrower as a consequence of the necessary

| i qui d suppldgviees arewiok Ireloed yo agetiontaftogliaderiluigricatingotliand thdy drbeof immef | ow
so that this will be to the advantage of a small dianeter of the valve 5
rod. In prachitely sufedhdrethis M@ossraéﬁﬁwlhaﬁ aranged wslet, obwer mogphing eendinr m a

very thin dygtg EIQBCEH&E SBrrk gﬁzghgg% %‘ES?'JHBH%BS%IL %%&rlgﬂ(ag%wgip.pears, particularly

when this duct is to e the assage in the rod
body. A direct application of the said prior art will thus inply either an
unreal i stic expensive making of a narrow rod body or an unacceptabl e great
vt hi cknelss ofHawrver.dn coppgtion witlyhe ingentippdhhgsdigen found atiraskiMe tochase fediethat a
radi cal chan may _be.done hese ,Ci ] th ece i.sad
| Tqui d suppl g auRl oHERSRE: SALIERE ek R LR Aes, PR AR PP

passage as QBfRrdice MIhEirappaakandé BOMRNd ré RSPBICH coftay padsapel B reati@tghetaMen a
central inner pipe and a surrounding rod pipe. By such a division into two

15 pi pes, t Hede witha fant vebea negdlg far forgracting with a ivakye spad vani dese tbdheppwol ded a
narrow duct whi,ch naﬁ tage.ﬁf a_m ni mum of gage in.%ge %idial g%{e $ion,
and in practiOFESOPeRg ahd Sull 4 PSSO Spu"é‘gg calq heliind for adyiincing the valvg o

val vesiwi t h 5@y S8 decdiBigkingSthe 3BMWANd Wia a 11G8M @IcE fGOFMRIdaEIR Y piesHukisst f or
the particul ar” purpose descri bed here. 20 Description of the drawi ng The

i nvent i on wifluid trosptsesuex perapariacnb i Gontaftthe vavebadycso thet thire ard derabaitld ng
drawi ng, i ich: Fig. 1 sh t ding ta the.i tion with
Chree ni ecobs Biseles HreoRuspid BRof ok (FE MEGTEH ot o oRftisd ehs BB cal o
on the line Hdrafhy, 1hd RodZicOwillb®bp@RdidAlyEwhEh B2 HPh bresaé if%@ablﬁhe“d}ﬁ’.\é@arﬁ

partial section through a further enbodinent for a valve for use in a
dosi ng unit .at@0isFhen sf dhee hiuidcwayiosgurt tnmpdiaiely énmi the ingtiatiog. oflthesvavown as

on | nlall ol fon it L5 LALSSIAGD Ul Ll velce, b Lhe Sumter, 3, pot
directly on paghreaRfdt@ny ¥ner overdthOHe3rRHES of the mentioned compression spring,
1.e. the atomisation will then stop abruptly while there is still a very large pressure on
the liquid. From the said pressure compartment there will come a little rearward leak-
ing liquid which then just may be discharged through the said central passage.
20
The fuel valves concerned may without any difficulties in principle be made and fitted
in the cylinder heads of the engine with the required dimensioning of the said valve
rods. Here it is a decisive condition that by this arrangement there is ample space for
these rods to appear with the cross-sectional size needed for establishing the said cen-
25 tral passage and the liquid supplying duct in parallel therewith. which in fuel valves

have appreciable thickness.

In connection with valves for cylinder wall lubrication. the dimensioning and mount-
ing conditions are complelely different. It is crucial that the valve rod diameter is
30 minimised as. particularly in existing engine cylinders, no breaking through with
“lubricating holes™ larger than initially presupposed is allowed. and these holes are in
practice considerably smaller than the holes provided in the cylinder heads for passing

through the fuel valves.




6 PCT/ DKOLl/ 00702 The dosing unit, nore clearly shown in Fig. 2, consists of
a piston | which may have a differential piston as shown. The piston is

hel d to tiye d28kicsby the spring 1' when the systemis w t hggrgk@ERIWRe. Wen
the valve 3 is opened, the conpartnment 5 is supplied with pressurised oil
froma punp, which is not shown here, via the pressure pipe 17 5 whereby
the piston is noved to the right, and the oil displaced by the right end of
the piston iGn ihedbdcREued, it kel BE adwurtgeMa! f¥Lusiny iR shhe teihaidue Oor Ak @nd 28
to the conpart neat 30 before the nozzl e needl e 18 and further on t hr ough
the nozzle dudsr wedl lgbricadtionnibatzthe ligaid supely fduplcmayhergfoe tappreviablyenairowdeser i bed
nore cl osely below. 10 rTEe | eak oj.l .(i‘rom]t e valve is con{juct ed &Ihrourﬁh t he
ducts 13, 15 A£0H3HRE FHEC PEERPR fb(i‘b supply figfe WiE eBLr CREHEE ML (R he
spring 1" o3 th\fueP RS theOIMREG T BNtoVwhe RdVaMPadeIrWN dndd HiaméRr bhiRUEHNd he
hole 19 so that the varying oil volume in this conpartnent 25 does not

di st ur b5 t he rodinotpramice \ifrovevehaheproblem thahihss vandif@duli te fdymt 4 wery ploisiduicion,

che val've 21,5 eheneg, i e value Lo closel, Lo oy the gomprt gent
piston 1 bagk.td 6ﬁt§ild€;ffﬁer QéFﬁrﬁh %%saé%oﬁl' the 38d blﬁaﬁj A NBreCORRACHITENSF fel Sid

supplied wth new ol rough the suction valve 31 in the piston 1. The
sucti on val \peior artneid! thec esplgreithgr dnourtvenlistiaerpbnisive tnivekiyg sf @ nartow trék bpdynp
stroke is adjusted vvitE the screw 33 whi cg)is turned by the controllable
motor 37. 20T @PEARIEPE 'Ggé?aézl?‘ﬂ‘d‘eﬁsf‘)f\}gfﬂf’@ °d¥and 27 and controlling the
notor gy may occur cen trally froma conputer (not shown) receiving the
operating paraneters of the notor and transform ng themto changes in
timng and Bynhedhveien it bapeehiredisyd tiaba Tadicd ahange may be desetd thesk cs- not
necessarily to be mounted on each single nozzle unit but may e.g. be

mount ed assSHBSEACS '?yhthFH’@C%'é*ﬂ?Fg’ liiq sunpdt dﬁq@etngr?éfanm%q & i dugk g
cylinder so ' /s : i nghe notor
S for al i dnad hESeRhd PR AU IR Thorioh B RS AR Bl A BELOOEE, 22 P
the cylindenweal h chytrateiana sipe phdpe saavusting omb pipds By sacldasdingionrintostwaer e
smal | conpared with a conven 30 tjiognal lubricating apparatus. the dosing
units Edupl ddPssodsthBRY nEythed amy ditlieylt guttigonsralies. be Eyided 2 RETYHIdES of

| ubri cation M}i&lﬂ% t’?lg:c B ind ok's@é%g'tr%”-a{qla'l aRbdifed Whd Hl%xja&iée% &L
conventional [ubricating apparatus. reby, theé necessary pipe connections
bet ween dosiapgedied thaBitds podsitds to@iapsihe nbzEe viiRps withtsd emadithickness al¥vg2/ 3068
7 PCT/ DKOL/ 00702 The unit shown in Fig. 3 conprises an elongate, thin outer
pi pe 2 i nt edbrddheycire comaletgingpiied for the particlarprrpete depeibed haf¢sver se boring 4
in acylinder wall, which is delimted between punctuate curved |lines 6a
and 6b. At the inner wall 6a of the cylinder, this pipe is termnated with
an insegted m@g@i?ﬁghqgfﬁ,é/\ﬂ}gwmgs its mouth in a nozzle pro 5 jection 10
with an outer inclining nozzle duct 12 For atom sing pressurised oil which
i S suppl i ed Ther owegliticn edlhtrnos bacogisnedubtlowdwith nrefdiére diucthe lakcompamyitiger end
part 16 of a valve needle 18 is accommobdated, the needle 18 being axially
gui ded in a 9AWER Parhichio fastened to an inner pipe 22 which extends

Fig. 1  shows a system according to the invention with three injection units.

25 Fig.2 shows a partial section in enlarged scale on the line II-Il in Fig. 1 of an injec-
tion unit, and
Fig.3 shows a partial section through a further embodiment for a valve for use in a
dosing unit.
30 The system according to the invention in Fig. 1 is shown as an installation with three

injection units/valves, but the number is not limited to three The injection unil com-

prises a dosing unit mounted directly on each single valve.



10 out through the whole outer pipe 2 at a certain radial distance
therefrom so that a cy lindrical annular duct 24 is delimted between
these pi pge 02hBdeg annul ar duct is used for |eading the preggigkafg@ | from
a connection housing 26 just outside the outer wall 6b of the notor

cylinder to the block part 20 in which téhere is forned inclining ducts 28
that nay | ead the pressurised oil downward and onward for comruni cati ng
With a 15 compajosiighit3MoteclédrBshowh imFighRCd@RisBD33iatn 1 Whiskahyehaeed! e
18. Hereby, supplied pressurised oil nmay exert a back pressure force on the
val ve need| diffeentid@istemas shdven. Vidiewpestore ssdhadd 1@ theslefin the isgriag 1 awhemrpieessi on

spring 32 which i.s em bedded iq,the inner,pipe 22 and supported at th
Tront Jend ofvsiemyt pABPRGRF<Lr Noed T B BRarh R P ERALS PR ner
pi pe 22 in Wil PrebdurI®Y o Gradfliapuhfd whichidthol KRowlY hRaNR tAE pressifé Pie3l at
the rear of the block part 2b, where the screw is capable of being rotated
«by the Hot owiBTebyTthe pistindis ndaveddo slrer et eahdaihaionstisplased by dhe bghtresdred thef a
gui de 35. The cylingrical, duct 24 in.the bl gck r 6 is,connected to a
o al duct PoESHAR R p0eh MietreSure Tl o Per il § g e R RE by 42
for pressuriged 30ideford MR AOBRY nedBleSigdRdGhirthdteon MARIghtORoZE dikt GoRRELL ed
via a connection 44 with a second pi pe connec tion 46, nanely for draining
of f | eak oi Inowbliedh. Tieyfunetat ofihe vidae ks desarhetl meorackaclptbeloe nozzl e end

t hrough the inner pipe in which no special sealings occur. The spring 32 is
kept under suitable preload corresponding to the desired opening 30 _
pressuig f OrT}Fe']@al\V@i:}];ﬁ?nPﬁx%QJaﬁfe i806hdieRa tmﬁéllﬁ)gﬂewﬁlfcfssg}gf?amﬁ RetmeQanaet i on

42 is built up to t evel . the val ve nee orced a little bit
backwar ds vipipd 2 Tdiel compastnsut 25 apond theesprmgdl’ @s ihcaistant ngn8@jonswith ket  t he
val ve needl e point |eaves jts seat con tact at, the end of a. narrow duct out
to the nozzI'&UHBPe fg throyeh jthe als 19 F‘bﬂl‘atf offfY'Ré oil ‘\ﬂ?‘@%?’/ tg?@@?pgrtme“t

PCT/ DKOL/ 00 r i ' j I ' j.an of
the of I 6] eatSneaot il 2 SREREIVIEHETISPA B ERTA Ba o ITMARA,

mai nt ai ned uhd ivhive R8rie opsnddnartd tht edlva 3pisedewdeHemtydhd campafmdanhé iswpp i ed
oi | whereby the atom sation of the nozzle is abruptly termnped S It wll
appear 1? hat neted wrth e setpa pipg ?9=rfﬁ‘§ls%ﬂ5'§elarma/i forse dhe %‘Pt&f‘i]vl@Fg g i pytreme

O et er . L et pbl1Eo 4RBlke AEARRAIAIAR NG Sich Alw RIGRRNGH BRUDR AL | 0ad
oil, respectlvg y, do not require any pg ticul ar cutting~operation, except
for the extennialthd piclonrii. The duction VABe i haitnetémsaslyrto bg pRi2ed artite pBtdn Imdlye be

di sposed in the inner. pipe 22, and that_the block part 20 nmay occur with
smal | size R HEokeds pdiugied ytiothgseew 35 ahigh isitamed by the eqsioliable mprior o
spring 32. In Fig. 3. the nozzle is shown with a radial orientation through
the cylinder wall 6a,6b. Alternatively, the nozzle may be oriented under an
inclinkmg angle relative to a radian. This depends on space conditions,

mat eri al thickness etc. 15

Opening and closing of valves 3 and 27 and controlling the motor 37 may occur cen-
trally from a computer (not shown) receiving the operating parameters of the motor

and transforming them to changes in timing and pump stroke, respectively.

25 The dosing unit described is not necessarily to be mounted on each single nozzle unit
but may e.g. be mounted assembled with the dosing units for the other nozzle units for
a cylinder so that the stroke adjustment may be performed by one single motor 37 for
all dosing units. The dosing unit is then connected to the valves in the cylinder wall by
means of pipe connections. As the dosing units were small compared with a conven-
30 tional lubricating apparatus. the dosing units coupled together may be mounted at any
place close to the points of lubrication without incurring the limitations implied with
the larger conventional lubricating apparatus. Hereby. the necessary pipe connections

between dosing unil and valves may still be Kept rather short.




It is to be nmentioned that the supply of pressurised oil may alternatively
be established via one or nore |ongitudinal grooves in either the outer

pi pe 2 orywheskeeer pipe 22, which will inply the same fagidpg@ilogi2of
production as previously discussed. WO 02/ 3068 9 CLAI M5 PCT/ DKO 1/ 00702
1. A dosing systemfor cylinder lubricating oil for |arge diesel engine
cylinders, e.g. mmarine engines) with a supply pipe and a return pipe
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the rear en%i?ﬁisaemﬁﬂﬂb@ withchn iasted ndz£©plugd Wakzhehasit afoutBin)a mdrletprog on
the piston (1) via a screw {33,36) in order thereby to adjust the punp
(stroke of t HectionsiOowith an oyter inlining 892l | 2 dorcaapisingerressupsedetit which is

conput er forséﬂ(j:ﬁntr IIiﬁgr?fe’?tgal\ég%e\égg?c(th‘Z?) and the notor (37). 15 2. A
I )

syst em accordPRiF%Brove ctarisadinthat the nozzle

conprises a cylindrical nozzle rod (2) for fitting through a hole (4) in
the cylinder wall, the nozzle rod having a central passage (14) for a

needl e val vdnitlygylu¢tlg) ankiiehendparpt ¢ aa velae adedle 1 §ig agaprmedatedtthe pegddy

cl osing an inner val.ve seat.in nozzl tlet ,of the nozzle rod, and a
second axi al 1%p é'%gaif@al?)?ﬁ‘)"%%w ?:@r?f?é?f"lt ggqlélﬂ?ﬂc?wo ik 'Weégéﬂfﬁ2s‘gélcgierﬁflgs a
front ppes Zfit BubECHaiRe 6D piph 2 laGRrthilGadihESiSidhéSBerefom, BRhaYRHL a
backward pressing of the needl e val ve body for opening the inner val ve seat

as wel | as dmdoeerpmebsuet 1hjseddinoied dfetwséen thegeopipes. this anpular dudipe meel

t hereb nti he. oi | pressure .is | owered for ef.fecgti cl osi f t

needi o val veor lifGRE e etintiC! FaodiGanreoBsnErng ob air R Brpitrarlt
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and a centrally 25 placed through-going pipe (22) for central accommodati on
of the needl28 thal mey kadyhd fi8ysuri3ed dil dywhwandsandamdvand) fareopinainmatingwithac h a

ract ari sadinthat th ISt on 1 i s | oade spring {1,
urgi ng 1Phe mog’fpaﬂnleavgﬁ’ é%?raﬂt ?ine‘f 8&%‘5&“9(380 thﬁL‘fﬁ"e(e%f%gﬁregb ﬁ"?%@ﬁg‘il)st em
i's w thout preSEHER: oil m¥Peted 2828 rdBure force on the valve needle.

At the rear, the valve needle 18 is abutting on a compression spring 32 which is em-
bedded in the inner pipe 22 and supported at the front end of a cylindrical slide 34
20 longitudinally sliding in the inner pipe 22 in which it may be adjusted to and fro by
means of a screw 36 at the rear of the block part 26, where the screw is capable of
being rotated by the motor 37. The slide 34 is arrested against rotation by means of a
guide 35. The cylindrical duct 24 in the block part 26 is connected to a radial duct 38
which is connected via a filter 40 to a pipe connection 42 for pressurised oil. The inner
25 side of the inner tube 22 is connected via a connection 44 with a second pipe connec-
tion 46, namely for draining off leak oil which may penetrate back from the area of the

nozzle end through the inner pipe in which no special sealings occur.

The spring 32 is kept under suitable preload corresponding to the desired opening
30 pressure for the valve needle. and when the oil pressure on the connection 42 is built
up to this level. the valve needle will be forced a little bit backwards via the oil pres-
sure upon the needle thickening 32, so that the valve needle point leaves its seat con-

tacl at the end of a narrow ducl oul to the nozzle duct 12 and thereby right from the
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ri s adin;that f] de
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adin that the sprlng (32) acting on t he needl e val ve body has a prel oad
correspondln? to the desired opening pressure for the valve needle (18).
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- a controllable motor (37) abutting on the piston (1) via a screw (33,36) in order

thereby to adjust the pump stroke of the piston (1). which system also comprises

- a central computer for controlling the valves (3,27) and the motor (37).

15 2. A system according to claim 1,characterised in that the nozzle comprises a

cylindrical nozzle rod (2) for fitting through a hole (4) in the cylinder wall, the nozzle

rod having a central passage (14) for a needle valve body (18) which is spring loaded

in outward direction for closing an inner valve seat in a nozzle outlet of the nozzle rod,

and a second axial passage (24) for controlled supply of pressurised oil to a front pres-

20 sure chamber (30) in which the pressurised oil may exert a backward pressing of the

needle valve body for opening the inner valve seat as well as an overpressure injection

of oil through the nozzle opened thereby until the oil pressure is lowered for effective

closing of the needle valve, where the central passage is constituted by an annular cy-

lindrical space (24) between an outer tubular cylindrical nozzle rod (2) and a centrally

25 placed through-going pipe (22) for central accommodation of the needle valve body

(18).

3. A system according to claim 1 or 2.characterised in that the piston (1) is

loaded by a spring (1°) urging the piston towards an oil supply compartment (5) when

30 the system is without pressure.



10%& ()-f) 10%& ()-4888888888bC! 3"L10%& ()-ss10%&' ()- 10%& ()- 10 10
10<10%&' ()-yl: 109%&' ()-8B:::;u;;aBbCyz#10%&' ()-@ 10%&' ()-f

109% () - YiwdA¥Rsdek-! C S' 10%& ()- f 109& ()-;)===>0>>dEbCf y &4 A% $

10%&' ()-y‘f@qﬁ{g’g/%()-ysloty& ()-9z#10%&' ()-y 109%& ()- >‘V@@@%§AAdEbl%Z#O\%O‘V&' ()-
f5 109& ()-210%&' ()- 0 10%&' ()-y.#10%& (My (

10%&' () - A#B{ BBBBBBBbC 10% & ()-L10% & ()- 10 10 10; 10%& ()-Y: 109%& ()-8
10%& () - BBKQCETHEREL&brdlAtc814dm 1 #A0Vci 4 ) a Y1 20V & d )in tADIbeRndriey(11)

10% & ()-Y"s1l0% & () -EEFsFFF GJEhCy 10% & ()-L10% & ()-ys1l0% & ()-y

10% & () - yF i ooavaded)witipay euten inclmingngsatagiyse(1P00®' () - ss109%& () - 10%& ()- 10t
10t 10ty@*10% & ()-y! 10% & ()- GE HHHPI | dEbCy3 109%& ()-y3

A09%&' () -y-#109&' ()-y 109%&' ()-,z 10%&' ()-F"s10%& ()-11 GIJICKLAEbCY

109& () -y #1mi&'sy(s)myaéb@%ﬁ&1§ Jo dhyLSded (e Hai k) Ul 4 ) a d OF&i § p dL Na NNNORGEHEEDCL 6
109&' ()-4 109 ()-1110%& ()-y/ #100/&'05) -y) 109& ()-f ' #10%&' () - nOO0O00O0OPhCy
109 ()353"" 1oygnqzle amgike (Controldmhte melorigye Haspessit7a@mgntyiyalbaEmmOa RMeTy F
109&' () - y#109%4&' () -Z! y#109&' ()-Zy109%& ()-!-#10%& ()-ymlO%& () - zRSSQXR}*?bC
yE 109& () - yilooste ()-z! y#109& () - Zy109&' ()-!-#10%& ()! yO#109%& ()-Z Nor nal "
"Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Par agr aph Font/s#ygonLermdiar o paf eRiherggns6799 chukxas&&1+s 145y g8 ShaE

SS”;ES:IZ ;Sg’osﬁflﬁg CDli:'!Fngqu %ﬁ%ﬁg%ﬁéﬁ%mggpaqgrslglhlj%\f\r/lally displaceable
" #39&10) * +, slidb I3 3rhe G SI o whi KNt dEmiRdl bisL NI IRBHA BV Wolel (SIf_ " a

7. A system according to claim 6, characterised in that the slide (34) is held

rotationally fixed by a guide (37).

15 8. A system according to any of claims 2-7, characterised in that the spring
(32) acting on the needle valve body has a preload corresponding to the desired open-

ing pressure for the valve needle (18).



