; abe3eSP<.j F6| T4; $ D05|ng Systen15 Background of the |nvent|on The
present invention conc esel engines
wher ei n Whecamgbdsnder Iubrl catl ng W!\mmmlﬁﬂ ﬁmlwﬁb to the cymwmwwm ace
through a nunber of nozales as a oplets. A systemof this
type is known e.g. from WD 00/28 i 94.+cWwe:oi| supply to individual nozzles
occurs by neans of a conventionally tined |lubri- eating apparatus from

whi ch snal | piston punps sends sizegyR RS of oil out to 1015 20 25 30
each their nozzle through a val ve. g% ﬁ#ﬁ%r?%gting appar atus supplies one
engi ne cylinder, or a group of engine cylinders, and is often driven
directly by the diesel géne and synchronously with it as the nentioned

oi | portlon§38¢kﬂrQum@(ﬁ' dnventie® cylinder surface with tinming, i.e. at
certain points of time. The Iubrlc%tlng appar at us |s usual | y placed at sone
di stance fr orieaREHN} HEEOH AULINCHES Bt UBRCating Sy iari 1on lares direslynetieg WISHa%, t he

compr esgi bi |1 ¥, el NrBhing 51 Ao 0RA] B KE I SNER: Moblie: RLEEESLARLOF L he

dosi ng. " Even ough experi ence shown |n pi pe

| engt hs up tHednsa mist ef 6l MopigtseAtsysteni aftthiengpd i kowh Bg. HORCWS ON28ERIT ngl y
occur, it is always an advantage with as short pipe |engths as possible
between the unit determ ning the dosing anmount and the timng and the point

of dosing upgp glh&pgﬁl ﬂtoriﬂﬁl'iq llrLO oG b?a A ofheh rﬂ%ﬁngﬁhé}ghﬁn%]fqt%ﬁt

mechani cal drivin |ca I'ng appa us” synchronou

nunber of re;aahgjtappmstuslfwmhelﬁmmau blveore pinsipa Beridd Gsiged Sporgomestiofl @ut do

fl exi ble and easy, adapting of the dosed cylinder lubricating oil anmount for
the acttal isspetichmezaedyongh a wdvengi ne, dependi ng on diverse neasurabl e
engi ne paraneters. It is also desirable continuously to adapt the timng
according to the actual operating situation in a flexible way. All these

adapt at i ons (arﬁeelubﬁ&ftmga@ba&am siplieoBid a{glnmﬂoﬁﬂaéxr 8} & yroublof ¢hfige bflenders,
| ubri cati ng apparatuses chronously with the engine L;ﬁs)m S p055| bl e
el ect r oni caldn ippftey ‘%”‘te@r%'feéﬂﬁéh%ﬂ\?éh%ﬁhe%%ﬁ i sypplropeushyithakashe men-

i rmedl ately t@g%@%ﬁ%soﬂlé% ot cpbgdgye]ﬁtig%e cgdlr?d]elr’%urface w{h tlgﬁ{l 506 8‘7 oer%ahn

P~' ~'| ~D~d~1 [T nder rica ‘Eiose

portionsper puitoof figeoThd ]ubficaiin@@ppﬁhtﬂs rimss&taby bbldcyd EmOn&clqi1ush¢mothbec}d05| ng
is to change the strqke of the nps. A system for this_is described in DK

pat ent appl i'Béivideal nmgmfds%maﬁiﬁn sI”§S¢§Y[ @ﬁg.pép%sthﬁgvoalpéeéﬁa Hiz RathesoH peya
adj usting ”b%mBeranﬁEén%%eon' tﬂeg) REAGEBE Br 0 ﬂ 5th1£ Ocp%ﬁ peﬁeﬁla&gﬁ thd) this

dependence may only occur an I'ng ew cans W anot her

t ransf or mat |s§)§terhumstshm tHat nhp@e ad:@ﬁqsb@etm Gﬂggetstsefb freatadfvitsiont e deding
stroke by neans of a controllable notor, a step nmotor. This has been
used for p0|13r*i?°15’rl€1‘b?eie&i{1$1bﬂﬁc%t it tsrﬂéWP)e?t%’bﬁdV?%taB‘?ﬂWh@ﬁﬁh%i PG 1eneseRd R’Mst h

Connectt on i L eEyRa {Rond) S FRIHERIS BRfla Ok S LA PR BIMDE 1 ce

unt i | nom1tabmsgupmnﬁkewhmknmgublased check val ves which can resist the
internal pressure in the cylinder but are yielding to a slightly higher
external injection pressure. In connection | S with the invention it is

desirabl e anghNECEssAhgihBAEndNe d¥ét (RechUSLENMIANhY PREN futiteaifhg 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. 1t is also desirable continuously to adapt the timing according o the actual
operating situation in a flexible way. All these adaptations are preferably to be con-
trolled centrally.
30
Driving the lubricating apparatuses synchronously with the engine rpm is possible

electronically bul is comprehensive and costly. The liming may be immediately

AR
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changed with such a system.

I



much higher oil pressure in order that the oil injection fromthe begi nning
can assune the character of an atomsing injection. It concerns a pressure
di fferengeghasigs of up to several hundred percent. 20 It pies/gig/ 0pHsPOSe of
the present invention to provide a systemfor spray |ubrication of
cylinders in large diesel engines whereby it is possible to achieve a
flexible central control of punp stroke and thereby anount of oil in

addi tion to Ay @eicyEndseriubdatiof dili @itdGe ddsedTHith dne Retibreyadmaoe avdlngnf 0 t he
present invention with a dosing systemw th a supply pipe and a return pipe

provi ded wi tthe erlytpossibility Veil adgusaing teofordnn @domh@hgva%eesﬁpkglof Seppiypspdnp,

and with a nunber. of .injecti.on .UMLES espondi e nunber. of

eyl i nders i ORRE faniind EREAHEk Bakh] b BRESH, RS, 226 SSRGS ivehi «
conpri si ng: camamekbitn@ed 16N 28iREHAL tHeOpurhp] BOkE N @dpeRdenBé ofVthé RER6r load.
lubricating oil into an associated 30 cylinder, - a piston placed at the
rear end of Ghangzin thiy dependerde-may cwlpitocenr EbExchangiog thxboarns matharew pampi st on
via a screw i. Orﬂfer th eb&t%&%ﬁl ust the punp stroke of the piston, which
system al sovﬁ‘ﬁ’rﬁﬂp L franstoamatiog 98~ ., J - a central conputer for
controlling the valves and the notor. PC ~'/~D~U~~/ QL~702 Wth this system
the stroke na3~ easily be adjusted by setting the controllable nmotor, Tl zi
s i s done cdhhasalido-beehsuggehied donagjusidhe puroprsirelcchwmdardaifa @bbaliatihimoior,
operating parane, 5 ters .of. the notor, . Al so, the gpepin nd cl osinb of the
vl ves. M G5t SRUPRT.cENh Y= D SGiHE PP UitFiret He DUy HOE BHea s ONHITRt o t he
inventimn, inhented Wity & RO iE'c%nﬁé&ﬁBnWﬁc%H@érﬁf‘ohE)lgu&%a@iHE%Bﬁa?atﬁiesF he mot or
are transforned to change’in timng and the anount of cylinder |ubricating
oil dosed. This oil may be dosed at the desired tine in the operating cycle

of the notor, Since a spray.is |jnjected articularly effective.
| ubricati on.I%Foqneﬁt‘?rhg"tgHQ%H?@LGQWQBTI we! ﬁ} ‘ t‘?ﬁ/llf lﬁ?dé%e’ﬁ Hf—ﬂcgcerfﬁg'lﬁ@wone or
nmore 1 nj ect hHdsdifinbke s ihstd chB& PNHSKHBA chi&fst MO ekt tpfes¥iik lin BR

mul ti pl es of the nunmber Of cylinders. 15 According to a particular

enbodi ment eflindee butareryiglding to heliglyibt leghdr exfrecal linjactidnnpressate. {iheormmeetidne
conprises a cylindrical nozzle rod for fitti hrough a hole in th

oyl ndes vl BRaYEaZon o PERSHARR ARy Beceasant Bt PoBhEemP SR S QBHICFal ve
body whi ch ingch it ol 9686 iR Rtk YR thediif RSB Fod tHe!RBinAthoaAnBRRle Val ve
seat in a nozzle outlet of the nozzle rod, and a second axial” passage for
control | ed shepghlasactst o ae gomisise thjeitiont1bcenc2Osfarppatsurerdiffenenes fabtanbeup fon

whi ch the pressyri s(grd oil may exert a backward pressing of the needl e valve
body for opé?ﬁeF?g *d DREENYal ve seat as wel | as an overpressure injection
of oil through the nozzle opened thereby until the oil pressure is | owered

for effective ciosing of the needl.e valve, where the central passage is
const i3t ed by thepuemess aff the yirésanlr inwertios gagpeotide asesiearfonspray Iubniatiqar of

li ndri cal le. rod and n 25 trally. pl ac h h- gQi i pe f
Cuntral accORUGRE oS St <AEBaT Spiry RS Dl loot g 4 enHE SeRGENt | on:
there is useghtfol Va piftns 8RbEOAAE thetdy o didP of QAR IrEaddMiord B Bfebisk REngel dfder

| ubricating oil into l'arge diesel engine cylinders. Hereby is achieved a
timing.
25 This is 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 connected with the pipes, each of which units comprising:

- an injection nozzle for injecting atomised cylinder lubricating oil into an associated
30 cylinder,

- a piston placed at the rear end of a nozzle rod, and

- a contro}lable motor abulting on the piston via a screw in order thereby to adjust the

pump siroke of the piston, which system also comprises



desired atom sation as a far greater injection pressure is to be operated
wish than if the 30 lubricating oil is only to howin through lubricating
hol es i n waeé2/85ds8nders. Sone nozzl e val ves, which are to ROTDEGIET02
correspondi ng conditions, are already knov m nanely diver se i njection
units for fuel for engine cylinders, but’these prior art "Yi~~ O /' ~~06~
4 P~'~/1DY~01100702 devices are not related to injection of cylinder

| ubri cat i ng -@identaglgompuler B songellingie ilvseng theunetes for this purpose as
they will be arranged under other nounting condi tions than those
corresponding to insertion through a cylinder wall. 5 However, in
connection Wyith thiDeystdny.8hd kigdke ﬁqapeﬁsulg%rhdﬁlgm%)aée%@gc&h\e%nirellmesﬁmme new
val ve on certain basic features by thése prior art fuel valves, nanely
primarily wilihs selbes embrelly b} theetam e daomaneeivas datawhduirtbdspsmtmg pargmnt r al

passage for rec e body wi th. a.Fr val ve ne dl e

“interacting ¥F toﬁk ’ng)’i/é’\f ijlibc"‘}ngé%osf’b ‘%ﬁé B‘%i"fésrm?ﬂo %F%”tﬁ’g]éﬂ Phdhe and
With a conprgssuRR Wik 'ﬂ%sy’s&%&%r&ﬁ%'t@%efﬁoerﬁﬁﬁaﬁ% fis siHassivR! & RO opody
and needl e agai nst the seat, and I'i qui d duct for conducti ng

pressuri sed efdtmgdnatamemrpoé&s mcﬁonmﬁmﬂnsfmd homhamgn:nn tinfing hed el aneoupddfy, so
that this, reby.the alve ack when the required
pressure is°® ]bih‘#qrg gl 1\5?%?31 r‘Ei‘)‘yge 5‘?%3 g’f sifd fimpdn Giseqnser C{Ionl y

when the hi GSHUE plotor §iRRld G idjeed & a;qr@ﬁé& OiutGidd gui d
may occur %gy atgf?El ro?ntt{% |an|t| aES|1 F\ ec% n% va e%Srﬁgpe%kﬁ%gh%nd unt i |
t he hidher rtlnaqmngihepsemkﬂﬂde is reduced so nuch or so little that the
pressure cannot any | onger overcone the action of the nentioned conpression

spring, i.e. the atomsation will then stop abruptly while there is still a
very |arge h&r Prt e 'H d0 H5RN U rcg-qﬁ . there
will conme aqﬁq %?Pe rrearrvvar e e |rng IlqjcB 1§hi’{sﬁ§’]§ j%S?%% i

di scharged tilnanghwilhbe maltqblasmftthahumh&r&ﬁgﬁmchs The fuel val ves concerned
may Wi thout any difficulties in principle be made and fitted in the
cylinder heads of the engine with the required dinmensioning of the said

val ve {5)0'8 A&Bﬁxﬁgtto'aspﬁ'tlaﬁ%x'séhﬂﬁdﬁﬁﬂgbftﬂ]@n%\te?ﬁ&e n, e gmén%f)@&ﬁﬁﬂﬁmha@ here

is anple space for these rods to appear wt ‘cross-sectiona

needed for daMmbdzles:lumpgnststmoyslmdd]calamzle tod &br ﬁiﬁsgéyeuﬁmihblhenlthmlnhder

suppl yi ng duc ar aI I t.herew t which in f Y appreci abl e
b ekhess. MRl SIBERF 6t HRERS o QFTEY HABPERJI et et Pob MEEioR e

di mensi oni ng,pg 1%&%1‘& ng&%dfofr'c%ﬁxgaérﬁnﬁ&m@zh@é & CFY ﬁ""afﬁ&"zﬁ”&uqe f

crucial that the valve rod dianeter 1S m ni m se particularly in

exi sting engbnde ¢yd, iand er gcombalink pkisage fohrconrtgd)iledn quipplyl eibpiesatisedyofidb es”

pr act 126 cofenuBiEaBTS BRI B PHIREIE REHEIEL o i TEY & HerHE LY FTHEERT heads
for passing enhe@Vvalvrenddygbr ¥pdMES the infer Valve se@a3wENBs an overpressure in-
jection 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 cylindrical space between an outer tubular cylindrical nozzle rod and a cen-

25 trally placed through-going pipe for central accommodation of the needle valve body.

According to the invention, there is used a valve controlled injection nozzle for injeci-
ing cylinder lubricating oil into large diesel engine cylinders. Hereby is achieved a
desired atomisation as a far preater injection pressure is to be operated with than if the

30 lubricating oil is only to 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. but these prior arl



~CTl b) ~0~100702 On this background, it v~~ill be advantageous for using the
sane technique far the cylinder wall lubrication, that the Iiquid supply’
duct ngyo feisesgbe appreci ably narrower as a consequence piriReyfegessar) f
liquid supply here will only constitute a mnor fraction of the fuel flow
so that this will be to the advantage‘bf a small dianmeter of the valve S
rod. In practice, however, the problemthat ii is very diffcult to forma
very t hi ndetitet atehnauglated to éhjastionedfycydindaghbecatog dibahd theperrsqt ipaweti cul arl y
when this _duct iis to he |ocated qutside the central passage in the rod

body. A diipleltsuispIfPches ypese ahderary berarenees pnddr QherueumtRg|SPner t her an
unreal i st fS?ﬁf%eﬂﬂ&e\éﬂ%b"ggﬁﬂnﬁ%@qéﬁﬁﬂgﬁrtﬁ&g{%ﬁ.ﬂgﬁﬂﬁ%’ef%l"-an unaccept abl e great

t hi ckness © ero has been realised that a
radi cal change may be done to these circunstances by the decentralised
liquid supply duct being arranged as an annul ar duct around the centre

passage ddoweneron capnestign walh the svgeton tdepeean; foundatiragiiverie bagedhe B ween a

central inner pi .and .a r roundi rod nipe. such di.-visjon.into two
15"bt pes. H¥er g WP BeS 1Y PR ldn # BE oBN® il PEABE b v ded a
nar r ow dugferadek 6 tHERYapbedttncd Rs Foufid Yol it fa ceRREISakdagt RS recdling a dhivect i on,
and in practice it has appeared that it is possible to adapt the node

val ves wihady athsadiont veve keediesfon rgespgling with at vdye sgplevery siose ot bk uteni t ed foor
the particular purpose described here. .20 J l.riptio=r off', the dravr~i~g
The | nvert0 SEEHTEna) BE® § B aIcruae SE Bio e CHUPDRE oL B e VEE
accopanyidly e’ agathstieCRat, fand - with SNMEd du&yol ePhBRARS Pidisurisedt he
invention with three injection units. 25 Fig. ? shows a partial section in
enl ar ged fhodltea pressur gomparéngnt-in fronhofthg valve bpdwoithgt dlais.tand thaseht the and Fi g.

3 shows a parti sectign . through furt her. enbodi nent ..for val ve, for use
" a dos AR 36° g AR RocE dFMHOTERET RvBRLED A" Y A 1] 5
shown as @&ebNFhéhbalid Ml BE bPelddr @8y wlieBahd BighUédsaleVidleMesiishbdlti.dt B number
isnot limted to three. The injection unit comprises a dosing unit

mount ed ditereisatign off thadiquish mgy eoopal ymmediatety- fronpthe3 iggati@ of the-zalveo~o~ The

dosing unit,. nore cl | y.,shown .in Fig. .2, consists of a pjst |, which may
havi’ a di FBPEEA it Bt dresstisdS srLiPsR of vl o LI TRDMSPE by ¢ he
spring | 'prviaer dahﬁqtsdn‘@tl@ﬂ%e:t Svalbohiotie Rti08 DR mKiaihel REBmYRky6n Sprirg, opened,

the conpartnment 5 is supplied with pressurised oil froma punp, which is

not showr ehdrecatomisatiomwilp thes stareabyipily Whils therreisatyl a Yoy parge piessuse mdved i o

i ough the R8s EEvE e B s AGREeiaifink b8! w38 SR 308 B8 diloart e

30 beforang h?uiﬂ%ﬁhﬁt%ﬁ?@tﬁxa&%e@ﬁ%h&ﬂgéé Rebudtht BAi@uathird Pessigzzl e duct 12 of
the nozaie 11. The function of the valve is described nore closely bel ow. |

0 TH® leak oil fromthe valve is conducted through the ducts | 3, | 5 and

21 to th rn.pi.p ol rt e . around.th ] kS in
const ant e%%ﬁillglc‘ﬁl%ﬁ cwn‘tzar%nc[dhxgg)? g’?tg}r? l?lt aﬁlly pcg%ﬁf@&'te %noﬁrgﬁolélﬁg’e RO dg g’%é }ig Sa that the
varying dhithy/eylidier headshifshe efging Withnthe 28quiea dimehsichisg of khet a¢d Lalwet i on.
When the piston 1 has reached 1fs bottom position, )
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 completely 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.



the valve 27 is opened and the valve 3 is closed. Hereby the conpartnent 5
is con 15 nected with the return pipe 29; the spring 1' will force the

pi ston | Waeu3wek its e~arene |eft position, and the conpaPCHBEHI/BIT0S
supplied with new oil through the suction valve 31 in the piston 1. The
suction valve is not necessarily to be pﬁnaced in the piston 1. the punp
stroke is adjusted with the screw 33 which is turned by the controll able
nmot or 37. 20nGhisrvaskgremt, ¢l wil begadyhintegdoue sordusapdthe ramaatechwinue dbt thagyi-he

t 37 .ral . t t h ) i Vi th
oper ati ng pRKEEFLETERtDh G PR SRR or e BREATh PR a1
Ui ng and pusR.gideker ianeasky ehit subfly Hif 4APbRY HtudeaEbDRskion not

necessarily to nount ed on each single ™ nozzle unit but nmay e.g.
mount ed assefihkeddel-flow sh thdtehidogll g tohd siviaotagt o€ asthabrdiamstal & thaivebef or a

cylinder so that the stroke adjustnent, may. be perfornmed by one single notor
37 for Sal | H¥sihpraghfe bowgye, sqf?iiﬂgaﬁbﬂt“ @Wﬁﬁ%ﬂh@&% apgnt then fuslves in
the cylinde I 3 i i . (o)1 i re
smal 1 compaliari # plaffRa ickleg'BF LoaP Ak darchh MR it 1 L 0

uni ts coupl kdated@atsider theeyentrel passapt ad thd ranyod). dc diredtapplidadion g thoismids of

| ubrication without incurring the limtations inplied with the |arger

convent i onaPrienast wilhthusgmpbhpgither 38 unfgahgisySXpendve BRkBE Hf ¢ 13198 08ine¥t i ons
bet dosi i . il t th hort.. ~~
le\gggg 7OSPEP% %&e&ﬁ%g%é%éyﬁﬁc%iofms?ﬁéc\imgs?}khelgi g.ra3 ggrr;ri();es an el ongat e,

thin gater pipe 2 intended for inserting in a punctuated outlined

transverse boring 4 in a cylinder %Itk_‘ which is delimted between

punct uat e aBR-IBINVERED Bdashgerspral M Tadiral change meay Rsr danedo deserrdir |

this pipe i ) i J t : I 3595‘1 ] nout h
in a nozzl e%@%ﬁl’?e%]g%??e oﬁééfgh%%te F}rﬁgﬁiﬁ %ﬂ?@?&%kg?l?%?%g egkz%%g et ! égctf or

at om si ng paeasd tiesetireigasssae ab ohs osmppd wddl grlobodsgfespectieelly ) ml thacesskse-duct J
4. In this duct 14, an outer end part 16 of a valve needle 18 is

accommodat ebveepecsiliat el $nsediy? auTnfinggiod rive-iBY 8udh) pelisngy inte dwo

fastenad to i r_.ni I, tir : ut er
pi pe. 25at - aPap 08 el Raregr M, AaG BRH5E BeAihn, Y Red R fu

annul ar ducivhith rhsy et iupid mthihetmefespatchizstbe padielsdirebhibg aad rinllpedcticki tithass used
for leading the pressurised oil froma copnection housi n? 26 just outside
the outer waincarsy that i} KPosebIS o ANt ARRROZZE YRECSIVEE RO HBR! tHTkTIESs ARVEN t her e

is fornmed i Mol : i oi | downward and
onward for ?%%%%%a“?ﬁ%%ﬁfﬁﬁ?%%@gﬁnﬁgﬁﬁgﬁ ¢ g%sw%éofs%g%t of a

t hi ckening 32 on the valve needl e 18. Hereb3~, supplied pressurised oil may
e~:ert a back pressure force on the valve needle. At the rear, the valve
needl €01 S Desapiptiomgf shedr@omgssi on spring 32 which is embedded in the
i nner pi pe and supported at the front end .of cylindrical 'slide 34 20
| ong! t ud} nal 15 SEYHPRG AP HCES RRORDRT BESHn Ml FIPEHES 10 1ty Ssemaristed to
and fro by pgaans, ®f whichecrew 36 at the rear of the block part 26, where the

screw i s capabl e of being rotated by the notor 37. The slide 34 is arrested
agai nst rotation by means of a guide 35. The cylindrical duct 24 in the
bl ock part 26 is gonnected to a radial .duct. 38 which.is connected via a
Flter 40 toglg‘ E)i p .Ogﬁﬁrﬁélﬁttepbz}?cﬂrff%gf’%r’gg%ﬁpfs‘gﬁb%‘fqe.lnﬁﬁtéoq HREr 25 si de of
the inger tERes 22Ho%sGOpHrEAIsest 04 iR eRlafRARESE bAMhA Y] ftFig SEecaNGh&- e
connec tion 46, nanely for draining off leak oil which may penetrat’e back
fromthe area of H¢reumbznie end through the inner pipe in which no special
seal i ngs ocgur . . . .
ig. 3 shows a pariial 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, bul the number is not limited to three. The injection unit com-

prises a dosing unit mounted directly on each single valve.



The spring 32 is kept under suitable preload corresponding to the desired
openi ng 30 pressure for the val ve needl e, and when the oil pressure on the
connect kx@f of7sokg built up to this level, the valve needl C"ﬁ"/ﬂ}lkﬂl 7{g‘zorced a
tittle bit backwards via the oil pres sure upon the need e thickening,

so that the valve needl e point |eaves its seat con tact at the end of a
narrov~~ d uct out io the nozzle duct 12 and thereby right fromthe 47d

02/3506 8 ?ﬁJ&o&HQEﬁ@%&e el 5hfm 1Rz 0PI BigtsioTd pesn Niv@ihYh &P BMfets

atonmisation of the oil ejection designated 48 fromthe nozzle. This
situation diffenaitial aishedausitomin. Thepestansisiheid iattedet hcyrtbsspm@ i evhhen theon of

the supplied oil ereb t he sat of the ozzI e i s abruptly.,
tor m naf ed 5T s W Aiseue. THEE ERehErioh SPp e B Aor g Ao BAUP i o
rel ativel y,s Hﬁdrless%@éﬁe&?%n%!ﬂahmgh@hﬁunplnxt hSENRL Ife PuChSe %g{tlcul o

pressurise and | ead ol pectively, do not require any
cutti g opehatebonhe mxtoapt; nfoved ththe esghgrandlthe o Idisplacgd Hy chesri@ end leditthe he
spring 32 very wel di sposed. in the_inner 9Dl pe 2?72, and that the

|
bl ock partP‘?t‘)”“n‘é)}e‘?)glia‘l‘z:}\/\ﬁ‘t“'h'i“":?ﬁ*{éﬂ"’I"?"E‘ierl7 vVidhe dhetsi%adft andnidng ?ﬁ%’i’@"mt hat it
Is not to gonf e ?xﬁthjeq] EiBg 878 re#a&‘fxﬁﬁ& oR: thxtoggh ﬂ%z&dz%le' FacP 1OWR 1Y t h a

radi al orlentatlon rou the cyl 1 nder ma ternatively, t
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Opening and closing of valves 3 and 27 and controlling the motor 37 may occur cen-
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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 siroke adjustment may be performed by one single motor 37 for
all dosing units. The dosing unil 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 {ogether 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 unit and valves may still be kept rather short.
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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 bil backwards via the oil pres-
sure upon the needle thickening 32. so that the valve needle point leaves its seat con-

tact at the end of a narrow duct oul to the nozzle duct 12 and thereby right from the
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the spring 32 very well may be disposed in the inner pipe 22, and that the blocl\ part
20 may occur with small size due the fact, among others, that it is not to contain the

10 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 inclining angle relative to a radian.
This depends on space conditions, material thickness etc.

15
It is to be mentioned that the supply of pressurised oil may alternatively be established
via one or more longitudinal grooves in either the outer pipe 2 or the inner pipe 22,

which will imply the same facilitation of production as previously discussed.



U& ()-y S#10% U& () -,

109&10% U& ()- , #10% U& ()-! 10% U& ()- 10% U& ()- 9#10% U& ()- 10%
U& ()-,, WP SZ25ehbCyl 10% 2z 10% U& ()-f010% U& () - . #10% PELDKOY0070Ys
U& ()-* 10% U& ()-Y( 10% U& ()-.$.~..//Id $/ xnbCyl 109%40%& ()- 10 U 10 U 10
U 10% U& ()-8z 10% U& ()- 7#10% U& ()-f3mL0% U& () - $/ & 4/ 00<11dEnbCyl

109%& () -

109& ()-#109%& ()-Y 109 ()-!&L0%& ()-s109%& () - 114223333dEmbCyl

109% #109& ()- 109& ()- 109%& () -

109%& () - | Y#iOo& IYLS@L09& () - 344D555: 6dEMbCy| 10%Y. $109%& () - +3109%& () -1 *

109%&' ()-1( 109%& ()-F&LO0%& ()-@ 10%& ()-:677E888888dYNCyl 10% 10 10

10

15

30

1. A dosing system for cylinder lubricating oil for large diesel engine cylinders, e.g. in
marine engines, with a supply pipe and a return pipe provided with each their valve
(3,27) and connected with a central supply pump, and with a number of injection units
corresponding to the number of cylinders in the engine and connected with the pipes.
each of which units comprising:

- an injection nozzle for injecting atomised cylinder lubricating oil into an associated
cylinder,

- a piston (1) placed at the rear end of a nozzle rod, and

- a controllable motor (37) abutting on the piston (1) via a screw (33,36) in order
thereby to adjust the pump stroke of the pistorz\ (1), which system also comprises

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

2. A system according to claim I,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-
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

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

(18).

3. A sysiem according to claim 1 or 2, characlerised in that the piston (1) is
loaded by a spring (1) urging the piston towards an oil supply compartment (5) when

the system is without pressure.
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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).



