1 4 APR 1005 WD 02/35068 PCTI DKO1/ 00702 Dosi ng System Background of the
‘invention The present invention concerns a lubricating systemfor |@aygep 2005
-di esel emngirnesspsberein 5 the cylinder lubricating oil is %F@gn&ﬂ t he
cylinder surface through a nunber of noz- zles as a mst of ol o(ropfets. A
systemof this type is known e.g. from WD 00/28194. The oil supply to

I ndi vi dual nozzl es occurs by neans of a conventionally tinmed |lubri- cating
apparatus from which small piston PUBRS: SeﬁndfﬁﬂfSi zed portions of oil out to
10 each their nozzle through a val ve: *BHe W™ cati ng apparatus supplies
one engi ne cylinder, or a group of engine cylinders, and is often driven
directly by the diesel engine and synchronously with it as the nen- tioned
oi | portionsBackgroubd obteslinwventiencyl i nder surface with tinmng, i.e. at
certain t5 pgints of time. The lubricating apparatus is usually placed at
sone di st ancEN¥ IS dpYentipn ¢pnsatnmi IWwicating bysien foc ltgeodiesd] Rnyi@EY WHeRgn

"pi pes, the c ssibility of.the oil has a,. decisjve influence on the
Br gci si rgn_ ofﬁgﬁgﬁn 0 ?%b .caé'/%ﬂ”t’%ﬁ?g‘ﬁd é?(%@rqyé'ﬁgg Shirfefe theughss Bgherrisnazhown
that in pipezlbenot Mt BPofl erc_fiﬂ&s.rﬁ&ﬁe?n BOHEY §§E iﬂﬁ%ﬂﬁ%ﬂgﬁorﬁ%%ﬁxﬂ%

precision seem ngly occur, it is always an vant age as shor1 pi pe
| engths as pos 20 sible between the unit determ ning the dosing anount and

the tini d t. int. of .. dosi the cylind 1. Not_all diesel
engi nes. enabl 4l DY oot el oo ARG g PRl camentiapallp smest bris
synchr onous| ating taBpdrBgis BURaGHIOE sheaM Yistbh y&gnﬁF%Hé‘S{zg?l&)ﬁgi&&ggoggoig ?/)P?"t‘o

i ncreasi ng 25 need for a flexible ana eas pting o I nder
| ubri c&®i ng esrh theirneaelefthiough heakvet ual i medi ate need of the engine,
dependi ng on diverse neasurable engine pa- raneters. It is also desirable
continuously to adapt the timng according to the actual operating
situation i Mg ubgXdtiNes: ; : r abl y.tq_be
con- trolled centrall >% ) pﬁg‘ﬁtﬁsé&/‘%’%‘g&? geﬁ%@%%@%@ﬂ}rg‘pﬁc&%ﬁ%&m ‘yylmgm’
synchr onous|apdvi efien dravendjrecty bpiihe diegrd sagibk and eyebtdnnile avittyitREthd fmen-

conpr ehensi vye_and..costly. The timn he i nmedj at el
mp ton2d il por{ior}/s are to be cfgseagtonﬁ% cyﬁnder surtace wi% timing, i.e. at certain

15 poiats of time. The lubricating apparatus is usually placed at some distance from each

mdividual point of lubrication. In very long pipes, the compressibility of the oil has a
decisive influence on the precision of the dosing. Even though experience with the
system has shown that in pipe lengths up to 6-7 meters no great deviations in dosing
precision seemingly ocaur, it is always an advantage with as short pipe lengths as pos-
20 sible between the unit determining the dosing amount and the timing and the point of

dosing upon the cylinder wall.

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 fubricating oil amount for
the actual immediate need of the engine, depending on diverse measurable engine pa-
rameters. 1t is also desirable conlinuously to adapt the timing according to the actual
Operating situation in a fiexible way. All these adaptations are preferably to be con-

trolled centrally.

Driving the lubricaling apparatuses synchronously with the engine pm 15 possible
electronically butl is comprehensive and costly. The timing may be immediately

changed with such a systen.



changed with such a system 14 APR 2005 WO 02135068 PCrl DKO|/00702 7 As
the cylinder lubricating oil is to be dosed with one portion per #nﬂPBrzf]ngj

revol utigp only possibility for adjusting the dosin ge the
Wo 0y 02/5%&%‘3 D%dp@y%ﬁy&&ﬁf

stroke of punps. A systemfor this is described in
application 4999/ 85. This systemis using@ a cam nechani smfor adjusting
the punp stroke in dependence of the notor |load. 5 Change in this

dependence ngyihe @!yMn&qquwsm&me@hmgm&was@@ WA B\ drioR SU %EB% reVbluflon,
anot her transfornmation function. It has al so been suggested to adjust the

punp stroke tltwomigamsmbi‘lxtﬁ foroariustinizatht dosimg ay to cfemge the sttodge afthepumphi A has
been used for . ubr | atl on. the |l atter. e- 10 nented
with di fficar%t%m B Edhis qﬁ‘t( LAPRsRLpD ﬁ&gé}kgaﬁlﬁ&%%a% 85in8ads. | n
connecti on Wt h bl Aladdid N e sthdiBr inC AL 8 Bencb t ctice
until now to use 123?1”5%111 Cemsgr‘ﬁl#gl; Di asggﬁk dlf val v eﬂ [}G(l%hOfgg% Ilrplggllrgsl%(?
internd pré&hangein thit Hependyddendey oblytocauebylegblthngglgtme aamk vt hywh:lagﬁer
external inje tlog_&gressure I n_connection 15 with the invention it is
desirabl e affl sfopmationnctign e systemonly opens at a nuch hi gher
oil pressure in order that the oil injection fromthe beginning can assune
the character of an atom sing injection. It concerns a pressure difference

factor of ujt Hae atsaeheen aligdrsiad te ddjperthe pimp2foké by tnebicofiicdansHable hier,
present invention to provide a systemfor spray lubrication of cyli nder s

in |arge di 8€ef SEAJNAES méb@okseeptu%qucp@smﬁu@qa&oa@m bgdatierfis andymple-
t I t t
o 61 ot coniead sfits JHTRS B3 86 IR ERe SR hBlaic crplafiE) ) 00 n0

i nvention with a dosing systemvvlth a supply pi pe and a return pipe
provided with each their valve and connected with a central supply punp,

and with a HuffBeckhon pihdeaditianal aylinder wall é%tmaa%gt hes pasa preAtise unBf now
conpri oi ng: 1 EareiF AP EIREE] ot biich;tn PLRG Ine BREMireilllh Q' 1S
| ubri cati ngegiddet thDar&@qeﬂéxﬁQQd) atsﬁghtI)BBigﬁe;H sl:d&dﬁ.ﬁl injection pressure. In connection
15 with the invention it is desirable and necessary that the valve system only opens at a
much higher oil pressure in order that the oil injection from the beginning can assume
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.

[
Lh

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 injectton 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 pision placed at the rear end of a nozzle rod, and

- a controllable motor abutting on the piston via a screw in order thereby to adjust the

punip siroke of the piston, which system also comprises



- a piston placed at the rear end of a nozzle rod, and - a co Edﬂﬁke
nmotor abutting on the piston via a screw in order thereby to a e
punp st roW&3854d8e pi st on, which system al so conpri ses WO B2AMKNEAWT02a
central conputer for controllin.- the val.ves and the notor. 14 APR 2005
PCTI DKOl / 00702 Wth this system the stroke nmay easily be adjusted by
setting the cont roI | able notor. This is done centrally by the conputer
from recei ved WA SBWMErTacselling thy vpleams e mater. of the notor. Al so,

t he opening and closing of the valves may be controlled by the conputer.
Wth the systemaccording to the invention, it is thus possible that the

op- erat i ng Wih ahie spstem Ofhe tshok faiaa cadil € bé a&;n&%@%g@@ufb@ tﬁ@é&ﬂﬁondmet fngld?g and
t he amount of . cylinder lubricating oil dosed i's be dosed at the

desired ti ndlisistdege @?féfﬂélﬁ’-bhth‘gc@lyﬂmlf@r 6f3mtrhee!m;idﬂta atﬁmhcﬂe: apesm@/parsme-
injected, apar FCUl rIyl Ectlve | ub Hcat'OF 10 the eng |n?
enabl ed. In a &yFnder hEPd TRYSHES BTeC'8HAS Q"e vaj Vééf’?%é’elﬁﬂnf@ |e‘@J§i’|z§*Fq Y,

the nunber @bdn Lt SWith!th® Bysith tadcd¥dids BanEMVehROE S Rfthh -
cylinders. chordlng to}a partlcuoar enbodi nernt ofhtﬂgolnve EﬁgﬁFOPh

systemis pétﬁhllngmaramﬂttrh af thetrheton M@s&mnxpd it dmnge aytimirdy areithe agwaheof od

for fitting thr a hole.i,n th nder the nozz|e rod having a
central pas$i ef g&’“&atﬁ%a’ll dogrgk &é“%%‘h?%éﬁs? atsﬂb? fesired teag Buthe wpst@ war d

direction feig Q}lc%%ﬂﬂc Aoth) BfceVALEy %elﬁ_fcc{e@_ g p&@i%&ﬁaﬂy% L§le Ribrbdle o gozzle

rod, and a second axi al passage for ‘controlled supp pressurised oil to
a 20 f¥bnt ﬁﬁégguﬁBSGmﬁW®br 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 in- jection of oil through the nozzle

opened t her @Dy oyRider theie nPlyl bePSRS SRR fijdcBNENAMs. f[%uajlﬁz g‘i—%ﬁﬁ’b%r%lf?ﬁ’%{'g of

t he needl e val ve, where thé central passage s constit nul ar
cylindrical tigpag@s wat beewitiplesoefithe nuodbed afrcybinddérndr i cal nozzle rod and a cen
25 trally placed through-going pipe for central accommopdati on of the needl e
val ve body. According to the invention, there is used a valve controlled

| nj ectison NegebAidn 4 %ﬁ:ﬁ@ﬁla: érﬁgo&}ﬂénf‘glefhe iHPEHOR! %y Qb {sTHeBulid idGng eSel
engi ne cyl i nders. i s achi eved
the nozzle compnsas a cylindrical nozzle rod for fitting through a hole in the cylinder
wall, the nozzle rod having a central passage for a needle valve body which is spring
loaded in outward direction for closing an inper valve seat in a nozzle outlet of the
nozzle rod, and a second axial passage for controlled supply of pressurised oil to a
20 front pressure chamber 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 ip-
jection of oil through the nozzle opened thereby until the oil pressure is lowered for
effective closing of the nesdle 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 fubricating oil into large diesel engine cylinders. Hereby is achieved a
destred atomisation as a far greater injection pressure is to be operated with than if the

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

Some nozzle valves. which are 1o work under corresponding conditions. are aiready

known. namely diverse injection units for fuel for engine cylinders, but these prior art




.desi'red atom sation as a far greater injection pressure is to be operated
with than if the 30 lubricating oil is only to flow in throughl § &bt PiiRt i ng

hol es iWQwS@@SI i nders. Some nozzle valves. which are FOPMH&O?B@%%.
correspondi ng conditions. are already known. nanely diverse Tnjection
units for fuel for engine cylinders, bift these prior art WO 02/35068 4 1 4
APR 2005 PC /DKOL1/ 00702 devices are not related to injection of cylinder

| ubri cat i fi§Vi6es agrnpt relaled de enjerston oinedinderalitibtiyatiigi dieshd gy bhi SotRwiRese as
they wll éf?aet'e@rshﬁ@@gd rbglnder ot her _mount i ng condi - tions t%an t hose
corresponding’ to T heBr 1o PIEATGRER val) | herpreangag under othanmawnting] condi-
connecti Omiﬂm tH&ntth&e'cBM@iﬂoh@iﬂc'té :rt};@ﬁc}ﬂ%%utrf?g%(};ggcigra tive to base the new

val ve on certain basic featurés by these pri or CTihder val ves, nanel y
primarily with reference to their appearance as round rods with a central

passage f recei.viqr}% a.valve body with a front valve needle for

i nt eract i %‘W"% 10, CEeGon With theanyentiangt hastheeh downdt attractive 1a baseapenéwg, and
W th a CORpKESS | & : ind far.advancing the valve 10 body
and needl e agai n%?a?ﬁg%ga?&%ggv%%g p:?%f iag(uﬁuﬁ H%ETS* F‘g'i“e obfruRmiynyith

pressuri seferefdetiothtinappepraassay wubd iRRI WRR A Eedtiil Halnde £F i ody, so
that this (?nd- r;g%éaby he valve needle, are pughedbebacﬁéc\?\ﬁéar@% %@V?equi red
pressure P& yab’l#‘i Biyatveeesdly dorginteragingbyith & ivelve czativerwdibde toahopered onl y

when the Qi | d, i.e. an taom sation of the liquid
may occurﬂt?z%rrrke i at g ir‘;ﬁ 9 ?"3”%?}?@%‘%%[@&3”8%%@%@%{%@ Bneige twalEad unti |
t he 1Ri ghebodyi apd deqiieagaing the seap0ARP VB0 MTHEA Mlct 3 ddulifibifhol (BRlaifles
pressure a_gnot any | onger overcone the action of the nenti ed conpr essi on
spring, U8 0 piEessps RoRpartmsei front eé thesvabys astyupt thyt tiksi e themibe the Stil |
a very |l ajg& t liaul d.. From i he said pressure conpartnent
there wil Igcoﬁegﬁg@’:J‘rzirr'tg rened e%?ﬂv(va‘&géﬂ g1aek58q}“ﬁ Prgelia ’%\ﬁ?@ﬁ’dt%#‘ﬁ liswidmay be

di schar geerehy,ahghoriie villivd apenid otlyNARSAGE hid0pEird NAlNALNES | gOpFer ned
may vvitho#t anx difficulties in principle be nmade and fitte n the
cyl i nder HeBtratgn afbe digyidaayi egsur Hemeasintely ofiomi te risitiatiom @fothe thgveai d

val Ye 1 ogdsnindelf bdtilithe Ridleclisive, sondi tion that by this arrangenment there
s aml qu%acea id g(ﬂ 1au1¥1 prgssure 15 reducela 50 mxuh or so little that the

pressure cannot any longer overcome the action of the mentioned compression Spring,

i.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.

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 paralle] therewith. which in fuel valves

have appreciable thickness.

In connection with valves for cylinder wall lubnication, 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 fue| valves.
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the said cen 25 tral passage and the liquid supplying duct in parallel

t her ewi t FWOWRBAMG8I n fuel val ves have appreciabl e thi cknesgor/bgogcoemaect i on
with valves for cylinder wall |ubrication, the dinensioning and nount- ing
conditions are conpletely different. It Ps crucial that the valve rod
dianeter is 30 mnimsed as. particularly in existing engine cylinders, no
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background, it w be advant ag ng the sanme technhi qu or ¥he

cyl - inder whthe fusbflowabi that, thishaill bhies the gidivahtsgsel ¥ sAUE HiaiaYernATtBe RAlve
appreciably narrower. as a consequence of the necessary |liquid supply here
‘will omly cBNstER PIRCHCS havysyer theaproplsm that itimaery diffiquiidvferm & vary thin dusti | |

be to the agyant . St i f the valve rod.,ln practice,
e 0ot N AVANIARS 0l By a L RTEAR b Bt BLIRY Ll PR AE G G,
through a rgkated weitsidetiengaital pagagoitythappeaiody. Radii'éc@ld{éﬁlfdab{or\[\/@?%é bhig duct
Is to be located outside the central passage I1n the rod body. A direct

appl i cat i onP@Pr A& dhys imply sitheran yyrealistip gspsnspieymeling of 2 aarrowrred|toslyi ¢
expensi ve ”Ek% ng [ . 0 r unaccept abl e great thickness
of the rod body. a%ée%g;gﬁ%e\%gg{@%ﬁpﬁ%@%gmb%gﬁ' realised that a radical

changd0may be done to these cir- cunstances by the decentralised |iquid
supply duct _being arranged as an annul ar duct around the centre passage as
one or nor eBatheinvgptiery ashasrbesp sealisgd thpt ajradippechanga mez betdape o dhaserdir-al

. ! + ! ! L “division into t c
b1 pes, "t her Eshcbl O Bt B A HBoIP R R el od B Srdel: ik
nar row duct arowhd et Enyret pulsacd s dnBioRinidtaflal ERRFEs .| ﬂésﬁeb@vdcliﬁ% dhe dichegel i on,

and in practice it has appeared that it _is possible to adapt the nozzle
val ves wi t htwesn drggotral W,{&%algh?\@ﬂvoundmg rod pipe. By such a division into two

15 pipes, there may, without any difficult cutting operation, be provided a narrow duct
which may take up a minimum of space in the radial direction, and in practice it has
appeared that it is possible to adapt the nozzle valves with so small thickness anyway
that they are completely suited for the particular purpose described here.

20 Description of the drawing
The invention will now be explained below with reference to the accompanying

drawing, in which:

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 [I-I1 in Fig. 1 of an injec-
tion unit, and
Fig.3 shows a partia! section through a further embodimen! 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 mounled directly on each single valve.
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20 Description of the drawing The invention will now be expl ai ne F

wi th refygpensseg0 the acconpanying drawi ng, in which: Fi Shows a
system according to the invention with three injection uM@S’"ﬁ“@. 2
shows a partial section in enlarged scabe on the line I1-11 in Fig. | of an
Injec- tion unit, and Fig. 3 shows a partial section through a further
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to the invention in Fig. | is’shown as an installation wt

i nj ection differsntizhipisten absitownhd ha pidtenr isileldos the leifit lod tHeosphing ge . wHdrethe
I njection unit com,_prises a glsi ng unit_nounted directly on _each single
e
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1' whén t hehemps tkapis®nvis vesd idthe it end \Hhe BiltdighlarE WS tRe HEhORRNETthet he
conpartment, 5 is supplied wth pressurised oil froma punp, which is not
shown her ePlSKﬂndStlﬁ‘éﬁ'B’%&%ﬁlﬁd)fﬁsb@ vaves] yigeipe siuctshd i fosthepsasepart t he

right, and_the-oi | spl h Lght, end of 1 Lston i ed. t hrough
t he pressurrném\i?i(?\ls’ltléﬁ’gé %é’l %ﬁg ng%%l%éggah H%@ﬁ&nfgr‘}uggﬁh%gﬁmgﬁﬁzln%f?f €30

bef ore t hengtz| B Tieeh&ioh®advalwy ik escribed hivroumkelly heinzzl e duct 12 of
the nozzle 11. The function of the valve is described nore closely bel ow

10 The leak oil fromthe valve is conducted through the ducts 13,15 and 21

to t ret i : art 25 arqund. t I wis.in
cons'ri gnt Cgfé}@nl& iogﬁfr(\%\n%ttﬁgp %gg?ﬁ%ngpﬁgﬁgﬁggu%{htehrug[fgﬁ?{jzgndng?éo ﬂf TP hat
the varyi n%\ﬁeizb. Th RphtmEdti 5 &OHRAMSBHAg 125 B0eshshBt chnbtisd wifhethe
function. en the piston | has reached its bottomposition, the valve 27
i s opened EhAntEe YA khveugh the heleodesp. theicthe ypryting0d yapume inethis ®niparieent 15

nected W th hig & HePlR Fufion! BhehRhé Btk 1 Wk ed REE Gs bOBM! SR, PACK

to its extrene
the valve 27 is opened and the valve 3 is closed. Hereby the compartment 3 is con-

15 nected with the return pipe 29, the spring 1° will force the piston 1 back to its extreme
left position, and the compariment 5 is supplied with new oil through the suction valve
31 in the piston 1. The suction valve 1s not necessarily to be placed in the piston 1. the
pump stroke is adjusted with the screw 33 which is turned by the controllable motor
37.

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 nozzie 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 lubnicating 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 unit and valves may still be kept rather short.
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these pj pes cor-lrzgéﬁméﬁ}rﬁd B rGMGr 4 tﬁldﬁéﬁgg 32 on the valve needle 18. Hereby, supplied

pressurised oil may exert a back pressure force on the valve needle.

At the rear, the valve needle |8 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 adjusied 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-

tact at the end of a narrow duct out to the nozzle duct 12 and thereby right from the



for leading the pressurised oil froma connection housing 26 just outside
the outer wall 6b of the notor cylinder to the block part 20 in which
there iwofpansmg i nclining ducts 28 that may lead the pr§§§;ﬂ$§%ﬂg¢i APR 2005
downward and onward for communicating with a 15 conpart nent in front of
a thickening 32 on the valve needl e 188 Hereby, supplied pressurised oi
may exert a back pressure force on the valve needle. At the rear, the valve
needl e 18 siast aitthe bpergng mdacesdriph pesiuwa aoptisatignd? thhbit BjetSoredasiddaddert i n the
i nner pipe 22 and supperted at the fraont end of a cylindrical slide 34 20
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arrested agai nst 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 & fil tlevilbappear halihs svholaripe pard may 2ppesr withes slativebtsmuil] diafikter,thaler 25
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uponid he gsédd 2.t hi ckening 32, so that the valve needle point |eaves its

seat con- tact at the end of a narrow duct out to the nozzle duct 12 and
thereby right fromthe WO 02/35068 8 PCT/ Dxol | 007n24 APR 2005 start of the

openi ng i pduces hiagh_pressure atom sation of. the oil ejection i gnat ed 48
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particul ar cutting operation, except for the external inclining ducts 28,
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that the bl ock part o o
via one or more longitudinal grooves in either the outer pipe 2 or the inner pipe 22
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which will imply the same faciiitation of production as previousiy discussed.




20 may occur with small size due the fact, anong others, that it is n t to
contain the 10 spring 32. In Fig. 3, the nozzle is shomn with a rladpil 2008
ori ent at i \¥@& celswstigh the cylinder wall 6a, 6b. AIternatlvehynmkhgmﬁgzzle
may be oriented under an inclining angle relative to a radian.

depends on space conditions, materi al t hi’ckness etc. 15 It is to be
mentioned that the supply of pressurised oil nmay alternatively be
established via one or nore |ongitudinal grooves in either the outer pipe
2 or the i nRduApilMeS22, which will inply the same facilitation of
production as previously discussed. 1 4 APR 2005 WD 02/ 35068
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10 - a piston (1) placed at the rear end of a nozzle rod

cont r ol | abl Bh® Srbiglmitsgomnrisiig:on t he piston (1) via a screm/(33 36) in
order there [ t st.roke of ..t whi ch system
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the notor (&lhdedd 2. A systemaccording to claim1, characterised in that
the nozzle conprises a cylindrical nozzle rod (2) for fitting through a
hol e (1) i n 2 pistasy(l} plaeed alehe rear prd pbyodmle roddatidavi ng a central passage

14) f 18) .whi ch |.oaded
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rod, and ahsebpnsladiuit &hep@ﬁg@gekéaﬂﬂaegmorp@mmbﬁ?%téHHBonID éessu“sed
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oil to a front pres 20 sure chanb e pressur
exert a bacl@wanérapeamspytagfosrontrling the v ves (3,27) and the motor (37).

15 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-
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 ceniral 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 1s without pressure.



needl e val ve body for opening the inner valve seat as well as an L APR 2005
overpressure injection of oil through the nozzl e opened thereby unt|I t he
oil pre re@ksql onwered for effective closing of the needle valve, where

t he centsfgloggg@gage is constituted by an annular cy- Iind?*:yéﬁm%’ﬁ%’é (24)
bet ween an outer tubular cylindrical notzle rod (2) and a centrally 25

pl aced t hrough-going pipe (22) for central accomodati on of the needle

val ve body 4. AldkierBacodrEiis L8k of |..ai Lol e d
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t owar ds an iopriovislggpyvith srooaytar ingkming 63ziaten (1230 the systemis wthout
pressure. 1 4 APR zoos WO 02/ 35068 PCT/ DKOY/ 00702 to 4. A system according
toclaiml, 2or 3, char acter i sedinthat the nozzle (I I) is
provi ded wist uct yst gear d| ng to
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nozzl & and tibhewealet aral thabloatroititde nater e Pt e@mﬁmc@up&bbm a’ibQM}n(ﬁq
comon axis. 6. A systemaccording to any of the clains 2-5, ¢ har act
er i s e &®n that the spring (32) acting on the needl e valve body is
abutting on a longitudinally displaceable 10 slide (34), the stroke of
which is determned by the controllable notor (37). 7. A system according
to claim66. & bysem sacasrdingetor ariy sf ¢hedolhithst DAL cther skitde i634) 118 el ghe
rotatlonallyflxisi by a guid q( 15 8. Asystemaccordlngto any of
claims 2- 75Png(34) petipgony thS needle ¥alye fodynis phuiting lea aslprgifudingl3yispiateably on
the nl%edl e sy Q) Qﬂ?é’n&%f?ﬁﬁ&flﬁ@%ﬁ%ﬁ%%”an%lla&etnh‘&od&%.r ed open- ing

pressure for t ve nee

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).



