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WD 2008/ 009291PCT/ DK2007/ 000364 Lubri cati ng appar at us
for a dosing systemfor cylinder lubrication oil and

waoreaoRoa26or dosi ng cylinder lubrication oil FietTD&ER007/000364

the I nvention The present invention concerns a
hydraulic lubricating apparatus for a dosing system
5for cylinder lubricating oil, e.g. in marine engines,

t hgubfigh S‘aﬁkﬁéﬂub ugli figding Pk Ly "fhiRication of

ret gr n Itﬁlﬁge nnect e V\ngtﬂﬁ%’ﬁgeg?r i‘g'?‘l t%i.t i“%‘%?%%pg‘r"g%“&é“’“ ol and
vi methud for dosing cytihdadlubricatioppilyi ng hydraulic oil; a
central hydraulic oil feed punp which via the supply

lipeis,connected with hydraulic cylinders each having
a ﬁﬂ‘/’lﬁ*‘éﬁf?‘?gnﬁ?'ﬁ% and which nmay be subjected to

10phepRER itWenByA cBRd s Phld ' JaPir@Cho -

uni tsﬁcor r els pegndi r?g %ég%a@h%?rta 1|ﬂ?)c| Ie%gip &tﬁl}égpgﬁﬁt%cd@? grhosmg system

nufob eylider tibeiceting oib e. g idmatine bngines, therdosingagstvntifcluding

each their. dosi,ng cylinder with a dosing piston; a .

B FYPIY HEE PR iR B ombrd ik pighebricaiing Bpparggus via one or

di $hfd Rkt M i 9Pe side is in contact with

t he delo‘ks%li r%f%gﬁgﬁé%@%%ﬁggger, the invention

coneetengalahydrbtilda oflofeed phasp whidy viander supply ili@atis R@nnected with
i.n . marine_en the net hod |ncl uding:

oil, e.g. i nes, c m : : :
Sl}ﬁﬁr%ﬂlﬁgcmé?rétﬂaf har%gpar Bidsléc pisipnaand apichnmag be subjected to
rgﬁféisﬁreogglﬁ})éﬁj&\ﬁfé'diﬁ oil to and froma lubricating

a y

par atu using a hydraulic oil supply system

cormawhent ofiitjhctioncinsits| corespdnyingnd ansultipetof e bylmdsr @umber in the
hydr aul i c. pj ,s}ﬂon and which is subjected to pressure by
t HEeHparaiyvhichgrg conngelpd with egchhihgin dopisgcyligdes yyithpodasing piston;

| ubyd ' ' ' of injection units
co?irée@gynl .nfg*thyoﬁﬂg@%gﬁb?%fﬁgoé? the cylinder nunber in
t hea éimmibor plané ohichrit ead $i0e isUnicbBtabel gy tHeavdRg ipatol t h
each their dosing cylinder with a dosing piston; 25-
that a distributor plate at one of its sides is

0B Ok HEBF5L B BLH Bl kg . o
| dhmiarakiengines, ltheumethod dichadihg: oi | are
- supplying hydraulic oil pressure via a feed and a return of hydraulic oil to and from a
lubricating apparatus by using a hydraulic oil supply system connected with hydraulic
cylinders that each has a hydraulic piston and which is subjected to pressure by the
hydraulic oil;
- supplying and injecting cylinder lubricating oil via a number of injection units
corresponding to a multiple of the cylinder number in the engine, which injection units
being connected with each their dosing cylinder with a dosing piston;
- that a distributor plate at one of its sides is brought into contact with the dosing

pistons.

It is noted that in the present application cylinder lubricating oil and hydraulic oil are
mentioned. However, they may not be two different kinds of oil. It may be one and the
same oil used for lubrication and for hydraulic operation. This oil can be supplied by

the same source.

SUBSTITUTE SHEET (RULE 26)
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menti oned. However, they may not be two different
kinds of oil. It may be one and the 30sane oil used

wo orosloes2ei cat i on and for hydraulic operation. HET/BKM07/000364

can be supplied by the sane sgurce. WO
2008/ 009291PCT/ DK2007/ 000364 2 Background of the

gﬂ\éﬁg}du&ﬁ J4RE kSakidg apparatuses are traditionally
esigned as p

unpi ng units which are nmounted in cl ose

AsbAcdtilel appathtules’ a%paabitionalty |desigaed RNgumpinghusite which are
connected wth a feeding reservoir for lubricating oil
aranigdiip close epsosiatiny widirespective eimdersangd athieli are sonnected with a

ien)j ' di f £ -RO{ ht. t he, cyl ind .
S O ) B, M 80 ot o
fir €4tidomOsrzled Gt [diffRenttgoaits foatle \Colihdd Svalll BaEle plinp Qinit includes a

points with oil and which are driven by a common
phwalitynef resireesting Hampswibeh feedhianiousyjubidertingepeinig. with oil and

' f 1 fl. the c it ressin
k@gc s%tgg#ivgﬁ b?ea Spec ‘?@%"‘%‘%}%‘f‘fny og %ﬁl\n‘gggr? ipg(fvé%él thereon. By
WY edta@ére of thé RBafl) Meechns wiih frdksting HeBdRbEtSoh REspective axially

control shaft, so 10that the pistons at the rotation
displagingspigions wilich prerspeingbiased pr diraetiongtompydsntbatoentrolr shaft, so

lvap i t i ns he. reci pr.ocati n s. For
T AR BB I, P B f E orBlens o
derkeiting ige Siot0ds bf BB rédigtbedting plingshar ge pressure from
the piston punps was not to be very great, as it is a

fixed 15 standard that the oil is to be injected into

he cvylinder .duri the wards return, stro of t.he
ERE PRl R otcale apfortBe ooy e dfic Ropdition that the
AReeMEE phab@teidiiens Egaﬁgy&ﬁps Rt 8¢ bEKRrPYreh@s it is a fixed
i gnited combustion. Hereby, 1t has been necessary to
steadard dhaiithaoil i tedeiiniscted iga e pplivdendusingdhe upmeards return stroke

itude 10.har..20ln .recent years.it has been
0P s Hited Wik e ke RBECHR: cYERieding +ohins dBhpar Pefire the
Biybseh @ po@r bifkey the i AHANCoRRIRBAMK.  I3@EbyALOHsHRE necessary to
nozzles for achieving ol mst lubrication during the
Qpwateditirinjeation or pemp fpeespirss ofithe Haagaitads 1heareby t he
oil is applied a far higher pressure for ensuring fine
atom sation through atom sing nozzles, e.g. a pressure

WP rdRnfl YrP & hARrbeBR PRoposed to increase the efficiency of the lubrication by
injecting the oil through pressurised atomising nozzles for achieving oil mist
lubrication during the upwards movement of the piston. However, hereby the oil is
applied a far higher pressure for ensuring fine atomisation through atomising nozzles,

e.g. a pressure up to 100 bar or more.

Furthermore, in recent years there has been a tendency that electronically based diesel
engines are produced to a wider extent, and on these engines the mechanical drives

traditionally used for driving mechanical lubricating apparatuses have been removed.

Lubricating points will thus, as mentioned in the present application, include oil

injecting nozzles and/or pressurised atomising nozzles.
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25 Furthernore, in recent years there has been a
tendency that electronically based diesel engines are

w@e@dnerdito a wi der extent, and on these engi PEEDKR@7/000364

mechani cal drives traditionallgy used for driving
mechani cal | ubricating apparatuses have been renoved.

00364 | n, bot,h syst.e the, .
A5 EHORIRGHER SO RUHRA R ol dEied T Rec prihanica
reeaplaiy with tleosHRhikshatt Wi tHe dnlgteC WaBBR &fik podsitlo & Hagideower for
whereby it is possible to provide power for the
dbe petitetion ob Puppesd ahthegamerine imechi¢vessynehraaisitinnebetween the

SHRCRECLERE PR BT bR SR P b bn G AR R s

A punp unit may e.g. include a box-shaped apparat us

housi ng, . from where connecting pipes extend to the

|4y Brip anjtreaypogringlude afohérsmg @pparelys baysing froph iwhersrconnecting
O upber .of 6-24.. 10Th i stan re. . .

B ot TREbupice i Byinfte i InESieB st e oviinder, . in a

GRawwer 6£&248. arns on a t hrough-going control shaft

which is rotated synchronously with the crankshaft of

t he engine. The pistons are spring biased towards the

tivation cang. There | ovi ded et .screw
3k ik B P honly otaied B PSS af adBisups eago/rocker ams on a
aBlouyiREbR dattbl e Which $CFRMEd BRhRA0AN9 WAlERef@inkshaft of the
determ ni ng individual operative strokes of the
FhginenEhepigtons erecspeing bidsed toyends the adtivatisndagis. Thee is provided a

i ndi vi dual. pi st.on s. By. lubrication cordi.ng to

oRe SR eTRrBhe R RUSRE obion “Fopt Aottt SPBE e The set
Worehys @RIV Beddekdted FoR|defehiing individhal Operti v/ fEIXEOBI HE Pistons and
| ubrication, which is timed according to the rotation
dhereliethe pssoriatesk vield of itwyindividmal pistnppiipsder

| ubrication, i.e. a cylinder 20l ubrication that does

not depend on the rotation and angul ar position of the
Byabrichtitnt AROFRAL to HREMOetRnAR s HLEBR! o8 tIEIRA Yo bRbrate with
a flexible and easy adjusting of the controlled

feenidolligg dyikétindetimingyfor @atynorronised pwicaigon, fvdrich bsetimed according

LT S e PR B e PRSP e belopigh.d o g ctinder

lubrication that does not depend on the rotation and angular position of the crank.

Furthermore, there is an increasing demand for a flexible and easy adjusting of the
controlled feeding cylinder lubrication oil portion for the immediate demand of the
engine depending on diverse measurable engine parameters. It is also desirable to
adjust the timing concurrently with the actual operating situation of the engine in a

flexible way. All these adjustments are preferably to be controlled centrally.

Driving the Iubricating apparatuses synchronously with the engine speed is
electronically feasible, but extensive and costly. With such a system, the timing can be
changed immediately. Changing the dosed cylinder lubricating oil portion is, however,

more difficult to control.
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25adjust the timng concurrently with the actua
operating situation of the engine in a flexible way.

wWa@\Rdosoese adj ustnments are preferably to be coPtT/OKR@d/000364

centrally. Driving the |ubricating apparatuses
synchronously with the engine speed is electronically

f i.bl.e Si: lLy. W th .guch a . :
RIS BB Sh ke Ly Porion per o
Gheolgiicty thdenlgigRedbitiyy b d@hsﬂi@ﬂﬂe%ﬁé%’é@s Qb lchet th®Btroke of the
is, however, nore difficult to control. WO o
200us0d5Ysemder e DBPEe0 5368 despabadria R Ipatedtapplication 4998/85.

I [ i n L, kS . tvpi . t g, he dgsed,.wi,th one .
oA R 0ol bl oL B! plepton 356 S i B e ok in
atdpeisdehegot i SQSRYBadS ChanGh@meis depéndehéiRy WUnly BE effected by
punps. A systemfor this purpose is e.g. described in
oRelacing He capylislsavitlo athen omn g5ks witha differeattransiafanciioad

by a cam di sk nechani sm for adjusting the punp stroke

i n 5dependence on the engine | oad. Changing this

depandeben PRYpdRed 3o hugfthepiaf shvkd BPhRESE 4 Béht&MEble motor,
disks with other camdisks with a different transfer

fefc s, mptorhZBisahasobermensqdr Bpopndnt tubrigatians thut He ip difficult to

of ..a contr.oll Le. mptor, e.qg. a,ste .
3SleBiih B odRRRrt i GRSk e Rt pneBatficon SR system is
i g. idgscIbiséd induletnationdiGRednd BppiedatibA WO ODBBLEPAIW th
conventional |ubricating apparatuses. Such a systemis

e.g. disclosed in International patent application WO

068 . F r omr, rom 28 27. 626 there is
LRRARte o B 25 40 62 h ALk GoPPESK I B based on
Supdatifs din sipsifedr fl Mkaniclt h@mtitied B QPleRLAiMRd tikdeNThtervals
intervals
through openings in the cylinder wall. Here, there is not indicated any possibility of a

stepless controlling of the dosing to be performed at the individual lubricating points.

Furthermore, from GB 834533 A, DK 173512 B1 or CH 673506 A5 systems of the
type mentioned in the introduction are known, where a hydraulic cylinder via a
distributor plate or similar structure acts on a plurality of dosing pistons. In these
designs, there will be one hydraulic cylinder for the activation. This will cause

disruption of operation for all dosing pistons if the hydraulic cylinder fails.

In connection with traditional cylinder wall lubrication, it has hitherto been the
practice to use simple spring-biased non-return valves that can resist the internal
pressure in the cylinder, but which yield to a slightly higher external injection
pressure. However, in connection with pressurised atomised injection, it is desirable
and necessary that the valve system opens only at a much higher oil pressure in order
that the oil injection can assume the character of a pressurised atomising injection
right from the beginning. We are hereby speaking of a pressure differential factor of

up to several hundred percent.
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15t hr ough openings in the cylinder wall. Here, there
is not indicated any possibility of a stepless

waeomsnad2bi ng of the dosing to be perforned at PEGEDK2007/000364

i ndi vi dual [ubricating pointss Furthernore, from GB
834533 A, DK 173512 Bl or CH 673506 A5 systens of the

t [t b T are

I1¥ gﬁ([?%ﬂtc%%ﬂc%{ebp eﬁﬁaﬁ(g)%zg S{to}ras LRrSWO}ﬁ ge% Iproposed with a

$151&ilahﬁéall§}t pdGiettide hibzicatigs @p@ﬂablfsalahd Ya Qﬁetﬁ@dil 08 dosing cylinder
pistons. In these designs, there will be one hydraulic

éb}hriqaa@g ofl f tlnm@pamqnvamdom ther inteoduiction. Bsutbe principle described in
1{1 Ir%:eﬁ (?%Fen? rh%t o 0 flg i%sastl:bé?]ﬂ oSl eﬁ)glﬁﬁ wse: c% 1nder lubrrllca‘uon ina

tv«a@obot ﬁh@mbrecmby Bs aehlwéd a fleRibieCalbdtRihic Ednti@and aldatidlQtepless
been the 25 practice to use sinple spring-biased

worireleafithe dosing testhe hshriceting peisiss Furthremiors, dremaimay also be attained
sure in.the c de but which yield to a

% % nySH“@ﬁéPn%éﬁ E% ?ﬁqq% ection pressure. However,

in connectl on wth pressurised atom sed injection, it

is desirable and necessary that the val ve system opens
&dnnsymay ba achictechbyheing eisbegnlestingauninwih dettmg maans begaging the

Aot a1 Bt B BmS po o metor for adjusting

Ig@eggd&mgw\gm_v\é are hereby speaking of a pressure
differential factor of up to several hundred percent.
WD 2008/ 009291PCT/ DK2007/ 000364 5 In DK pat ent

I Boeddiniof foigb %ggbgiwie%fg BB DR ent Foplegtion PA 2004
RPN, %&Iﬁ@h 88riBed Rl RdrabR wile la@lY)h LgeForndl 'Bg;;@{ngg%mtable

ol | of the type nentloned I n t |ntro ction.
pumbcr p)tf evadise’scﬁor bn@donal shugtinge offi syseeth pélt Bnt dosing unit, with the
|h] OSS|bIetoetaI|hthecllnder )
6 of FhepralepEiverian B T HaRErhY e Boviler S with two
pl ess
c%ﬁ‘?’?ﬁf@%‘#{m&‘éﬁg‘;ﬁﬁgﬁ G0 GAbBinBRP
Furt hernore, there may aI so be attal ned preci se and

npl e control of the ti may. be_achi eved
i&e&gm@tsff §]B%E’Y%Pb‘§’€tnt‘?"r§’@n%ﬂl< Rﬁitﬁ’lﬁ a@e%l@thes Hda#105 01629 and

%@g@gg?%ﬁg@?b&%ﬁ c%nd whi ch i s connected

e act nmot or for adjusting the
settlng unit. is p055|ble to conbine the technica
ef f ect fron1DK patent appl i cation PA 2004 01035, which
dbsdressat inyantiginmes this hehased 1p sgumestipn withsmethod gndegparatus as

}a)ésclfﬁ) 8% ﬂle%xlilénth%ﬁéc?DK patent application.

However, the present invention may also be used in connection with other kinds of
lubricating apparatuses and other methods where hydraulic lubrication using hydraulic
pistons is applied for acting on injection units that include dosing pistons for the

cylinder lubricating oil.

Object of the Invention
It is the object of the present invention to indicate a method and a hydraulically driven
lubricating apparatus with which it is possible to provide a very reliable and cheap

system, where the risk of malfunction is reduced.
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15 nunber of valves for optional shutting off system
oil to a dosing unit, with the technical effect of the

w@e@seo29i nventi on in order thereby to provi dePEI/PK2t03/000364

with two alternative possibiligties for regulating the
amount of lubricating oil. The contents of the

t 1 nt4 oned DK patent applications PA 2005
ﬂ%&@ﬁﬁﬁ%ogﬁﬁ}nﬁ% OIE)10_35 are incorporated by _
Ieleqtigieeing hpparkfue Se&irding 6 fid PRefBdh 1sPésulRe it S8f td distributor
connection wth nethod and apparatus as described in

tolrde iR tcopiaewitk tga e moreahysirpdin pisgan apBsotherside fartdisplacing the
. i;nvention . .may, akse be used in connection with
gﬁﬁéﬁﬂéﬂ%§§%§¥mﬁﬁ%?%%%ﬁﬁ%%m%%ﬁgpﬁtuses and ot her

met hods where hydraulic |ubrication using hydraulic

pi stons is applied for acting on injection units that
i el medod ascorgling & dss infventiethds pptuliaddn thatbthecdisttibytor plate is

S Rl Y BB R ot  8E R of Bptcing
hyslgiawibufed plate irlagRAtihdeidesing PsteRpar at us wi th whi ch

it is possible to provide a very reliable and cheap
system where the risk of malfunction is reduced. WO

008/ 009291RCT/ 007/ 000364 . 6 i ption th
RSP To e P Gelie o Ay PR SHEEHRABEL o ¢ he
i-AMERihER dfIwbestduaE cllihdehdre i Sorfthch Wittt st u@drS1dts which,
in contact with two or nore hydraulic piston at its

ouh &g theicgntapiowith itlypdastrigmistonse actuste thésatso thap h ateesired injection of
t uat.i ng..t he..dosi nq .pi st,ons.. The t.hod.accordj ng. .
B R B St Bl Iertiner G, I R &F i iogptinciple, o

RuAber b nRieUBNiIndbpindeAVdRGallicWiilALRrd thu¥Qfs8d for actuating the
(I;l_}/)draul ic pistons at its other Side for displacing the

singitisions. Hrelyieis achiewstlummniongy dependdblei sedutpinsthemsn a situation

A S o BB e ERSE N2 mor

%g{hgggﬁﬁlsare in contact with the distributor plate
whi ch, due to the contact with the dosing pistons,
actuate these so that a nmeasured injection of

Lubri i ng. oi.l i i sch d i h vl ' L
FREb e aF i P i gEhfiCE pioBebst HoBiH Sfedpad alyiicating
i .

g@?ﬁ@tﬁ.@ 48R be hyMeatbleCompabN 984 s ﬂ{l_e;r}ﬁg&éio'fﬁgdéﬂtfoﬁﬁ% gensors may

ating the 15 dosi ng pi stons. S I ev
trerkepti dpwmd db | prinsiple) t onenmbhiering) senser meyt bo nsath firedeterting the

NGB GHe BrhiPE Dt RS e aihcous ompated Wit prior at

systems where there has been a need for a monitoring sensor for detecting the

displacement of each hydraulic piston/dosing piston in order to supervise if the one of

the injection units fails.

The system according to the invention may be combined with adjusting the amount of
dosed lubricating oil to the lubricating points and the timing, as described in the above
mentioned DK patent application. Hereby, the advantages of the present invention are
combined with the advantages of the precise control of the lubricating oil amount and
the timing for discharging the lubricating oil portion, as a set of valves may be
controlled for every point in the timing/time of lubrication and hence also the delivery

of system/hydraulic oil for carrying through the stroke of the dosing piston at a
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Furthernore, it is also possible to achieve a cheaper
technical solution as a lubricating 20 apparatus can

wheosmoeInor e conpact, and as the nunmber of noOPCT/DKRIVG/000364

sensors may be kept down. In principle, one nonitoring
sensor may be used for detecting the novenent of the

distributor plate. This is advantageous conpared with
il g By S imen b bR AT BECHDR SRER IS b o¥ipm prossure
BRI Hydfdulig pResls OF ohQf grel@p 6£hydRaulid1AstBhS ! tAS SABE tinff with one or
each hydraul i c piston/dosing piston in order to

sagye pets givalvestwidclo are naefepablsherovided an therfomm pf solénmiid yalves.

The system according to the invention nay be conbi ned

wi th adjusting the amount of dosed |lubricating oil to

ehé WBparaRk | RGofAN S RO AntdhBioh i i Hos@BledRS ebinbBRE %r'&ups of
the above nentioned DK patent application. Hereby, the
auidrantia gistonsf whie gach sgrawp icomadsts o6 minimaum Gwodipdicavdid pistons. A

b B O SR B b b ofckaiigainons. e
tggcﬁltpk W R 11d0pRidns PRE (rBferabBP afrafld %hﬁmvl%?ﬁnmgeso that

)ntrolled for every point in‘the timng/tine o
ifaibiré ofioneogronm dotsemy ereduse dismeptibak iy theyopefation of the other groups.

j:%/%{cﬁ ,3 dirgréluli&ﬁc ggist%qte;gggqb%é,ngndt E‘r{ oclél&h o}' '}gﬂl?rterc?ri(ee may thus
%%8&%%8%&1’@% %@9%&9@@%&%&%%@&1@ m ned point in
time. One may us apply and stop applying a system
pressure on a hydraulic piston, or on a group of
draul i.c pisto at the sa tinme,.. wth_one or. mare .
e Bodihgit, 8 2 it FoBRRS A5Yingr 9,1 B amiop s peculiar in
ek MOdisSBLRR Plle KPdupBSrtedbP ﬂ}rQ@ oPRBR RIHRIRCHOOHL, Tereby may

to the invention it 'S possible to conblne groups o
frg dclievddathti intcasesof fatlareenfeme lof thedydrambinsykndersyio disturbances in

m ni pum t draulic. gi stons. A soluti.on may thus be .
P BoPb T e bRER 97 By RBRG S Yol Rt i b drection of
RisplaRBRent THRicHr 4P ?r@ferﬂfff lrb?)u#)fo‘%idéﬂ ﬁ%égﬂ?xd?cru@ar to the hydraulic

preferably arranged nutua ndepe so that

fcalinders Toé hpdrevlge opinddeesilinstalfy boproeiddd svithpdisplasment which is
th eratj on of the other groups. .10Typically, the

gf‘ﬁ\ﬁ@gg p&f?éiﬁg?rgp 16‘?%’361151}0‘@??&9 agﬂ%]“ei ‘fﬁs"’&é‘ét@y e ai | ure one

may thus di sconnect the failing group and activate

anot her group. An enbodi ment of a |ubricating
abp &ndit ecsumcoameiafghe bydihelic oyardetspthei systeecmby de adapted so that

that, the distributqQr plate js supported by _ three or.. .
st disi AFE Br %ngl.s&@@?de BgroRbYS eﬁ@f%@lyr&eﬁg ig\thg direction of
Eiy facklle & 41 ?gfbfljlef Rith4he dﬁélaeélﬁerﬂfofttﬁ@hwgﬁ?c%iktﬁn& This may e.g.

I nders, I sturbances I n operation or
te syffeated royndismfsinghthe dilste rin igwides iplaagizlevdbamber cutraliematively the

|is di rgction of displ.acement which will preferably be
BIGR3% e mads orith & Gerigin Jrerght sqythahl ganpati“cansiAe] irya pde chamber

§Pg&ﬁ¥ﬂf@ﬂﬂﬁﬁt'ﬁﬁ'ﬂgﬁis will usually be provided wth
[ ﬁlacenent ich s nutually parallel and

perpendi cular to a plane distributor plate.

A further embodiment of the lubricating apparatus according to the invention is
peculiar in that the dosing pistons are disposed in parallel with each other and that the
distributor plate is displaced in direction perpendicular to the dosing pistons. As well
as the hydraulic pistons are disposed mutually in parallel, in preferred embodiments

the dosing pistons will also be disposed in parallel with orientation of their

longitudinal axes perpendicularly to the distributor plate in direct continuation of the
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20 If a fault occurs in one of the hydraulic
cylinders, the system nay be adapted so that the

walr@sninat or pl ate may be di spl aced across it SPENDKe@7/000364

surface in the direction of dgsplacenent in parallel
with the displacenent of the hydraulic pistons. This

: f4f j i t I [ i de:
SR qRnp doBOl b, paNASIcREe i BLAHE o atlfte w the
inavetacth whidh the hgtrindiopistengdne displddeat it cannot
"capsize" in a slide chanber or guide in which it is
di sposed. A further enbodi nent of the |ubricating

_ cdi g . . cculiarin. .
FRERfhiR LR R bl I8 SRR RSl iy poteved
eaalvaither inahat théyairetphared 30 colmtadtrwithitherdigthibaiter plite. As a contact
di spl aced .in _djirection perpendicular to the dosin
b7 spighlishedswhigh, is atsottm@eﬁw}e&hmoeniﬁh@voﬂ@r%wlldb%g@gexaped for

/ I . . .
YL o S S PRONTBTE by o
oylisder @haroberp fortrbeiving thediyttidilio pisténses per pendi cul arly

to the distributor plate in direct continuation of the
WO 2008/ 009291PCT/ DK2007/ 000364 8 orientation of the

SRR PR PR MG R il ot g tearing or
phsécessirpiveartiessa o€ the diktiiaRe Pldty @hichGhay Besdid Hgfind@le to lie

dosi ng pistons and hydraulic pistons, there is
Rsehsiverndhe senjet athehe dosingpistans pnd the hydepadig pistons.
contact with the distributor plate. As a contact is
establ i shed which is not a permanent connection, there
Widcordi ltess fagkd E@bodigleat, ameeubliektind @ppdrhgh NRRbrddls to the
cylinder chanbers for receiving the dosing pistons and
éentigna is perathipleinstbaboit indudgs\atdepst pae meaitaung sensps fayrsgistering
fe r .t a L0 Lineari Qccur.s he . .
B G RRSRel BLACIRET o RS Abbbt RESHPRYedosing of eytinder
mnﬁﬁﬁﬁﬁgaﬂgomﬁﬂf because of the distributor plate
which may be said in principle to lie | oosely between
the contact with the dosing pistons and the hydraulic

j . rding t.o a furt.her enbodi t, th .
Pl PIRZ onff S50 WP ReliBe Zetl il B FBR RTEE' 1o, e etegtion of
RegedtiyadiseHardddadmadunt ioTALb@Sinatoil. G38d nRP DR ItN§ computer
sensor for registering the displacement” of the
aysterpfeiretronicptoatre] anid/uwed derc oontalling dneljtoring axid/or detecting the

FYABAE bt thd Nirfelfid 'SRk OF 1 ON-

The monitoring sensor may include monitoring means based on flow measurement,
e.g. by using a rotor in the flow, or a ball that is lified by the flow, or monitoring
means based on measuring the movement of the dosing piston. The monitoring may

also be based on a combination of these measurements.

As mentioned above, according to the invention there will preferably be provided a
computer system. According to an embodiment of the lubricating apparatus according
to the invention, this computer system may include:

- a decentralised computer for controlling timing and stroke setting for the dosing units

in an associated cylinder block; and
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By using only one nonitoring sensor it becones
possible to perform detection of 20 correctly

wale@shenged amount of lubricating oil. This nmapChBK2007/000364

detected in a conputer systemgel ectronic control unit
used for controlling, nonitoring and/or detecting the

f ' h ' . _Th itori
seh SEbOL sthpbf et Rty SO 8 Juud e Ad Woackaup
reaputeeBPidjustingtrelbvaltiopeitits datal @bitoriny, Idp@idd Q. or

a ball that is lifted by the flow, or nonitoring neans
based on neasuring the novenent of the dosing piston.

' [ | so,be based on.a.combi nati o f
T8 SRR g 808 iR A B uBO AR 9, e tene
tsettip efot e @bsiAg Uneri@ M hdsoslhRb eyl PlRck! O¥htEsitofdthe stroke
30conput er system According to an enbodi nent of the

|sgibing da thuseestabhishes vie @ ivirg theccomtrellihle amtpothat regutates the

[..syst may jnchlude: -.a decentrali,se . .
SRR s RSB PR et sl nERisa 3 S hpaqs rtiguting o
VRRmES CogtreiNicfS then tidiingsioeffadied x| inedQalvEd, 06K théd may be
WO 2008/ 009291PCT/ DK2007/ 000364 9 - a central

corpad desedniicedvymTevidinghtopnpeiton andsdiscomapetionorfiausystem pressure
R Lt R AT .

decentral i sed conputer is thus used for controlling

timng and stroke |length 5 setting for the dosing

43y this sohution widls e diydrastic dybiricatieg afparstis, oG ntay dhusoddjush ¢he stroke

stroke. setti I s. thus establ,ished vja a control vij

2 5 408 T gt e g e Ble”oneseatbiasy Stk lengtts

gﬁtﬁhttsl ontigfe. t118s 4§ GRSbIeC as s %ydﬂa’ﬁﬁ‘é qg)h’e%ﬁh% ' d})?ax%tus uses the
esired cylinder lubricating oil volune. Control of

thiydranliefsysten oilefliel viaghe valvesgerfoaing dlsg stenketahe peedeymbred point

d/ cl d h b i.di ' d .. ..
R IR Breoptrofed gleeBitoib 5P Boarebnaedlyss winsing of the
Qfhoufi€ ofYitbAtHtinG Hil Ste@N® dchadyinde aOfsin‘gieerEuﬁlﬁrstroke for the

| ubrication. By this solution™wth a hydraulic
lleliytdeting aprpratppavazbe schioved inmyelackhrosicaldly owttroileé veyr oke
and the timng electronically, and it is thus possible
to use arbitrary stroke lengths /points of time. This

ThuP B & PORINAS td MavEXETeR! defs b Qﬁl&ﬁ}@&%@.gscﬁm %Hlx%s e%nd to let

uses the 15 hydraul i c/system oil via the va

peverar groupshel kibrickmgapoints haeel Gtegr owm ¢ichipgimtll @flindeneor only in
which is controlled electronically so_that a | argely .
SPEI %tjsé‘ea@j%ﬁ?gﬁsn §Yo?@€?ffémﬁmﬁﬁ%9“%f iy fher prelsed dlrg\mngs there is
faestrived @asutfor WAER the BrékeSIAY bR ddjiERaStok Qe HOWedelCit is noted
| ubricating apparatus nay be achieved in a

d¢hat an pleingtive gmbaditent neylinehude that adjustment of the height of the setting
means for any of the above mentioned groups of lubricating points is enabled. This
may e.g. be effected by using a spacer or plate device which via a conical screw may
provide a displacement in height of the setting means. During a cycle there may thus

be performed a cyclical blocking of a group of lubricating points for a cylinder and/or

a cyclical blocking of a set of valves.

In an alternative embodiment, the lubricating apparatus may include a plurality of
pumping units that each have their own adjustment of the stroke and each their own

solenoid valve control. In that way, the number of components can be kept down, for
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20Thus it is possible to have several sets of val ves
(e.g. solenoid valves) and to | et several groups of

wo adpsioepi ng points have their own timng in aPCT/DK2007/000364

cylinders or only in sone of {fpe cylinders. By
enbodi nents shown in the encl osed drawings there is

| ' - ke be adj uste

536258 B3 RS L ALY B one s
et wetht ofi@yactuiftluee bdratubsidhtits ﬁ?}ﬁdratﬁf;. tthe pipinghfurthermore
of the setting 25 neans for_any of the above nentioned
dreseipes droteypimpdat asndhesei wilk bes nepdiblion dfewehi pipesaypetvegn fewer
bc%m%fogglﬁg.ed by using a spacer or plate device which
via“‘a conical screw may provide a displacenment in
hei ght of the setting neans. During a cycle there may
thus be perfornmed a cyclical blocking of a group of
| Khsr anparatusgaceerding to Bie mvestidnnaey barged foratraditionat dubrication by

Ki f_a of, val ves,., 30.1.n an. al.t ernative
SeBanREruorl k% i oiRlecad gt IORUOT G A for e S
Abbticakivhy Thé aavamhfO ofthé Sn¥dhdibn ERANpABRitdIEH s®MME would be
adj ustnent  of the stroke and each their own sol enoid
abylly dispetivelirrespectivraef thelubrichiéonprinsénle.of conponent s
can be kept down, for WO 2008/ 009291PCT/ DK2007/ 000364
10 exanpl e, one accunul ator per punp unit is not
rRcietdigdto he préefit RFBREHIR i1l HRRDsIBY t8 EFE&H&@ oMyt dhe @éhitoring
accunmul ator per lubricating apparatus. The piping
fsgnsor dehdetectingcibaalisplegemest apihe distribbtor elate] Sudhea semsdr may in

Al FLaSET PN o B ST ROREMS mbesoca 1 or

traditional l|ubrication by using non-return valve and
accunmul ator at the injection point and for e.g. SIP
|Albrnativelye severd sensoveamen e vedd distabuted eerosothedme of the distributor

ibiliti [ |d be 10 equal | t ti
8 sBizad BNt e B i FE docm A oyp et Pec iy di ng
to the present invention it will be possible to

provide only one nonitoring sensor for detecting the
df & pluadityrefi sensprstdigiribinted neross e fpdeatf ¢he dsicibutr pbats are used, it is

may .in principle.be disposed centrally in.relation )
tP,?éSI 'es%%rﬁlh&ﬁag}e it . a%g?‘f’eﬁrﬁa%ri“@ elfr{?,ar 3&?@&%@“ of the entire
BSOS Phate IR USRA BbrFbrnedl R dirame Ofisuiblifr A6k Rits (difing the
di stributor plate, so as to ensure that the planned
|dispdanementy dintsrrnay e.gple fhoraassif ohe oampruofthithydwhlic pistons fail. In
SR L LRSS aok5Rs U LS lerktE e RELhOY SR can be
used for determining possible functional failure in one or more of the hydraulic

pistons.

Typically, there will be one lubricating apparatus per cylinder. However, it is possible
to section a lubricating apparatus so that it is possible to mount several sets of solenoid
valves, and in this way to provide the possibility of different activating times. This

enables a lubricating apparatus to feed a plurality of cylinders.

Various systems may be provided for adjusting the length of the stroke. Thus there
may be a superior adjustment of stroke length with a setting means that includes an

eccentric shaft whereby the stroke can be adjusted in common for all dosing units in a
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possible at the sane tine to ascertain if a true
i near displacenent of the entire 20 distributor plate

whamsieen performed, or if the distributor plaP€r/DKR03/000364

during the displacenent. Thisjymy e.g. be the case if
one or nore of the hydraulic pistons fail. In other

. i ) h
3008 et AP 3L o001 o PR S BEH P e s o
feu it iperfaimiha e Hbové the@tibnedr adiidtiag of tHehﬁi%hY df @iélskfing means.
u

pi stons. 25 Typically, there will be one bricati ng
apparatus per cylinder. However, it is possible to
1

25bisaT0. 2R RS BRRERN: 3 15 o o o RBRRLE pois
Wil enaf}HR\sebteorlell 8n RQS Stdvipk Iof Y& for irbé, &b andt @@éﬂfﬂ‘é&%ﬂﬂ;ﬁ@ blocks

times. This enables a _Ffj_brl cating apparatus to fee
iwerbgl feadilio repdaced.nlepynciple, Wi rlubneatimgspaints canybebgathered in one

rqvi ded, f.or,.. adj usting the | ength of, the.stroke. Thu
BRI T Rt iy mEfefer” o7 106 GhaE it D aso be
Wobdibia. #Ethdse GadBBARSIs tytaferred @b U oRNaREFBME Cr SPREibly larger
wher eby the stroke can be adjusted in comon for "all

@eeimgatony fos lubmicating/gl.2008/ 009291 PCT/ DK2007/ 000364 11
cylinder block. Besides, it is also possible to reset
the stroke length as well as to enable perform ng the

3H QYer B the Aecknaalliztt ¢ hhlérs IchE nitHitdP theCfunbitsh §€ihki106ricating

means. Typically, a hydraulic lubricating apparatus
ipparatysy thergist possibility ofi menitaripgpibie reosredt Veitriilohgmay theeindividual

T Y —

principle, all lubricating points can be gathered in
one section. Lubricating apparatuses with nmore than 12
|Adsotding tongprstirredssmtiddiments detbetiqnoshe tisplatemerti@f ¢he distributor

RS LR T A e oty
IRrBRAG a lshake, PR dBRARY 8&5&tﬁ‘%¢vﬁ8ﬁﬁ@t£§tﬁbﬁ§ﬂgﬁ¥‘ﬂsts%ated at a

the function of the l'ubricating apparatus, there is
e pokitibnt Foubspendingtys iihgvill hedscc be rppstiblestor inonig4 sehsor at each

e.individ l.ubri cati ng apparatuses and of
:]l‘bn?ﬂ‘iangﬁﬁn’FﬁJé]FSléegiough |l ubricating oil is present.
15According to a preferred enbodi nent, detection of

the di splacement of the distributor plate will be
pdereovere dt whe samestms othei W6 pgssitfifitys tog maduniviee teviehealarm on the

i,stri.outor plat.e ha rforped a stroke, preferabl )
BiPisatiBd phartndettnnbeed plomap e be Tstii Gadedy in the
ApbRArR6P b iR RLASRP B IRy, [t W1l also be
possi bl e to nount "a sensor at each |ubricating point
I f desired.
As an alternative to the described flow-monitoring, it is possible to transfer the flow-
monitoring principle known from mechanical lubricating apparatuses. By means of an
induction sensor, a steel ball will thus be detected - when no flow is present, the ball

“falls to the bottom”, activating the alarm.

According to a further embodiment, the lubricating apparatus according to the
invention is peculiar in that all the hydraulic cylinders are connected to the same

central hydraulic oil feed pump. This provides a particularly simple and cheap system.
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20 Moreover, at the same tine there is possibility to
mount a |level alarmon the l[ubricating apparatus

w0 e@sl06929The | evel al arm nmay either be nount edPdi/DECE07P00364

in the apparatus or on the supply tank for the latter.
25As an alternative to the described flow nonitoring,

Iihid %nfﬁggﬁ{}éﬂtewhf aldo?Rhfle §}Q§ﬁﬂf% Werﬂ?: (%]xggtin%ghydraulic system

princip nown from nechani’c ubrica

dppameh usidsis Wedihans. Afterdbtivelguctd possHRe O comBinstL&dparate oil

ball, will thus be detected - when no flow is present, ,

tSHRPI &1 hydragli¢ pumpp vitheandioadexisting nupap Fhipat ey sackraentrol their
C ' . er enbodi nent, the lubricating

ggﬁgggﬁﬁépg%%%ﬁgﬂﬁggﬁ% the invention is peculiar in

that all the hydraulic cylinders are connected to the

sanme central h_{dr aulic oi|l feed punp. This provides a
geliarnativels 11 vgilngse banepseihleafy s§esevaral independent feed pumps for

9 7 Thi.s..enbodj W
S9GELADACLESTRASERNT BSOS Wl iGERES I b bl may e
sybitedd 4 aMFBIre opelalioh/moveRehisétahe distrf¥utr plate] Yialsyit miak e.g. be
is possible to combine a separate oil supply or

pperilgIte @pplYriychatmingiple for opaating ivath ﬁ@l%@lﬁ% of golepeid valves. If
t t NEI I QWD Qr: f_hydrayli :
ES BRSPS L9l 08,4 U, B B ML i o one

s en@e \veied|solendidpaivts Hhay e PR e rhalfurtyiehial|sblendidl valve. The
each power.ing groups of hydraulic pistons. It that way

tHEcating prpRsatys may\asdoringoioee Suther epbedinieohthve bermsaeliar in that
.St 4. r.plate. .-Thus it may e, g. I bl e

e B8O SERAS arh ahfiea il Bty PHwGiel iR 288 ekt Soparate
plydraalic bil fedd mehenoi d val ves. |f 10 one of the

sol enoi d valves gets a "fault", this will mean nothing

to the operation as one or nore other solenoid val ves

.. for a funct j ani sol.enoi d val ve. The .
R 180 Rt oro S TRtehl] Sl Belibudh 5% opey Brifon, 1 possivle
eshpslien®niwitchite 86 R GHE ilabridafing hpbatah® EdbFethte Gwith the other
cylinders are arranged in groups connected with each
sshlenpidseabes/ gosphys p swlitch velve ¢nsexgs puessure1slief, ehthienfirat solenoid
ik%ation where a sol enoid valve gets stuck in an open

pgsition, it is possible to nake a switching so that

the lubricating apparatus can operate with the other

sol enoi d val ve/ group, as a switch val ve ensures

dhessolitionrmapy bpthdfe pied i sstersoivithaiwh hpdrewlic gtetiorh elternatively

sol ution. bot h..be used fqgr syst with own . .
A A RO B i S oo Rpa P el oSt et operation i
hy Geapirdimea Uit C£ i fi@¥ntbeperRial PrBsira! bRl HBWviiNfegbire that the
that operation is to be perforned at a different

oltaeneiers oidhe pyédoulic pistamdre hdapted $d thae the desinghpiston eeceive the
di ametters t he hydraulic pistons are adapted so that
§ﬁr§e&8éqrh%é) f%t ons recei ve the 25sane action of force.

A solution where a stand-alone hydraulic station is combined with an available
pressure source would also be possible if one lets each pressure source drive its own

group of hydraulic pistons.

According to yet an embodiment, the lubricating apparatus according to the invention
is peculiar in that it includes an adjusting unit with a setting means which via a set

pin/set screw engages the distributor plate and thereby the dosing pistons in order
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A sol ution where a stand-al one hydraulic station is
conbi ned wth an avail abl e pressure source would al so

wheoposrdbl e if one |lets each pressure source PET/DE2007500364

own group of hydraulic pistongg 30 According to yet an
enbodi nent, the |ubricating apparatus according to the

Oly; A - 8 ad) | . e
RN, LIS 0P AL of Bl clfind D SUMGE 4 i
stroleyy 280 gageerollableHetdatoditbior epgapling thietketthy floind R setting the
dosing pistons in order WO
3898/ 009291 PCT/ DK2007/ 000364 13 t her eby to adjust the
vol une of injected cylinder lubricating oil at each
| ubricating stroke, and a controll abl e actuator/ notor
Angagitingy] Nds pedsiblag agjanshd strokediytbghstofiehd @tti®f unit. This may
SAlternatively, it is possible to adjust the stroke by
ke ghected by s atmpgemepturith a muipswhigh e 2 cppplinge§-2o¢ verim drive,

ST T Nt B BB oo
Gs pbdsible of ac?uﬁ e ok Hoichandigyvhe lpdsitibh of SHEetdcrdnt |

it 1s possible to adjust the stroke by changing the
position of the set screw. 10The stroke | ength may be

' ' Ly for all | I.cat. ol Nt s
TS5 BUA PR BB Oyt O S LA ot nowever
ipBskibly dwiath ihaividuabtaddfigtingi ot Idividieil debiiefingdpditsi MheOfommon
the stroke is perfornmed. el ectronically controlled by )
ehiastiing ehthe siroley ic peformad dlesteenicatlycenntrotied dbywihehdegantralized

e._Qr. 1re ors...€.0. DC motors, .that turn
FRAPLE: A Yl A s i P Bopomtede” Bl hotrs
ke @irh e edcbirip WhaTt PhEhA ISy qhhﬁgg thie Stroke khE@DMASpihS pistons.
di sadvant age that angul ar di splacenent and stroke
| ength are not directly proportional but if a |inear

L spl acemgnt .of ..a t oot hed rod i.s selected instead, a
G REERPINS AR Rad BlE5 ol BB BEIREHER WE SR e are not
dRe&B proporiohahul e Enedr ASpRREMEMVT aBYthd $& Reelected instead, a
desi gned so that one may adjust the stroke via a

dpeetdprepartionalitybis powided. mut elterntivet hethese etwat lgmbodiments, the

S A SRR PO B LT i vt arven
laSE Widesr. an eccentric shaft engaging a set pin which

is disposed sliding in a recess between the eccentric
shaft and the distributor plate of 25the lubricating

%ﬁg%%rg%)g% t@ &&%@éﬁﬁ% na%pgraﬁl%t agclopdir\ll\é1 'S ha Cp%?ticpu?ar embodiment is

peculiar in that the setting means includes an eccentric shaft engaging a set pin which

is disposed sliding in a recess between the eccentric shaft and the distributor plate of
the lubricating apparatus. By providing a set pin which can be displaced, one may

change the position at which the distributor plate is stopped.

The lubricating apparatus is made with a hydraulic piston with a diameter
corresponding to the diameter of the hydraulic chamber and with a slide rod having
lesser diameter and which is in contact with the setting means. This construction
gnables implementation of an alternative system pressure in a relatively simple way as

it is only needed to change the diameter of the slide rod in the hydraulic slide.
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change the position at which the distributor plate is
stopped. The lubricating apparatus is nade with a

whyasaw2or pi ston with a di aneter correspondi NECT/DKRIVS/000364

di aneter of the hydraulic chapper and with a slide rod
having 30 |esser dianeter and which is in contact

i i . i 8. . uct i . enabl . . ..
abS S WRap RS DL SRR NRRLHE Sy mprini
tled il isweply nidyr el Rrangyd e that ohs nl switeB &dekbeh dne bangie kinds of
the dianeter of the slide rod in the hydraulic slide.
Wl indse dutatrating eidst citheronardy 96 autematipallya gpisraake dene either for

: . . ol bri. .
SYPRALLY whfhelt PRSP bl A, CHBLEE i B e o
stnubiy withea tapyorsatitéastidatlt WeemeaRO N dBdtcdilynébatrofled solenoid
cylinder lubricating oils, either manually or

Yatvgnhichampey . possibly plag e coptrelled visethef enmputero pystan/glctronic
%8&@?%&%5 or for a group of lubricating points.

practice, this may be done 5 manually with a tap or
automatically by neans of an electrically controlled

sol enoi d val ve whi ch may possibly also be controlled
\ihg centsal commutas of $he eanpuresistesh pyablishes o contral tfor thigdubricating

f.the.conputer system establishe
BRI DD PRPREb b B R U SR L Bl tg R B contra
beputey edhptes tA6 PUsHANBaInP @ asPE Bhdkup PTH Bsided tthert MEprovided
central conputer coqfrlses two PCs: A main PC and a

(S

Bdesal sore! wigisthedateq withand sopirellingiene er wsclabricaingrapparatuses.
LU0 205G LS oMy glge g st%ﬂget qrngilcth%: %g’dﬁg fogﬁfua agggciated lubricating

"upricating appara

@p%ﬁmgggrmﬁﬁwaﬁ*@ke and the timng for the associ ated
| ubri cati ng apparatus or apparatuses. 15 The contro

is made so flexible that all current operational nobdes

n be applied:. = I. ependent . regulatjon, i.e .

I8 oL et o HpT B CA By il gtes of oy vl

Lr%n_—de@é_ﬁﬂeﬁ?ﬁ@ﬂﬂﬁ@ﬁ, ire.eﬂmlegﬁma opbratib® amount of

| ubricating oi'l; 20- nep-dependent regulation, i.e.

c Phpigpendsnictsgulptéond éselodé dependgut ragilatmornd! the bmivueitdfiigbricating
il; or - |oad change dependent regulation, i.e. extra
ubrication in connection with changes in | oad.

25R9SddfRAdent regubatidas £6.UyBinl& B8R depbndbnt k&pldoR of lubricating

c%nt rol” system enabl i ng a hi gh degree of

o11; or

- load change dependent regulation, i.e. extra lubrication in connection with changes in
load.

Besides, it is possible to establish a flexible control system enabling a high degree of
user specified regulating algorithms, including:

- variants of standard operational modes;

- possibility of regulating algorithms that are entirely or partly based on customer-
specific data input, e.g. diverse sensor based data input (FE-content, cylinder pressure,
cylinder temperature etc.), where the inputs may be applied to the entire engine or to
the individual cylinder;

- possibility of overlay modes where the user defines and describes reduction and/or

increase percentages by himself.
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user specified regulating algorithnms, including: -
variants of standard operational nodes; - possibility

wotosegebat i ng al gorithns that are entirely orP@EEDKRG07/000364

based on custoner- specific dagta input, e.g. diverse
sensor based data input (FE-content, cylinder

PA &% oS | r t . .
PAGSRIRE 1o P MLIIE o BIRRER! 17 ofifod soIARE e fpvenion i
i pedilidrdimathac thé rdmputer qoassl by betfyrmnedd awar 4 dycaludatol with the
where the _user defines and describes reduction and/or

imé?lglé]% of deHernRge lagpl Hatareolectionyp/at the individual cylinder and a

e A,

| ilvemtespondise foahe bxpricted/pldnnad ainbdents OFpibrRAtiGOsIL.r Ol s
performed with a local control with the possibility of
performng a | ocal data collection in/at the

Il &dgl lisEd :gblglgﬁ{e}' /! %1’31 ’E’u#ﬁsg E%ég:flisﬁoanforgglgc Wltjrtﬁr g‘/thgfeby the user

possi Ity o I'ng I'Vere
| fubthéramiré righsSthiel pogibikiypondici@rinihgt AelRyPAatacdbdcBBACH/at the
unts. of lubricating oil. The decentralised

a . . { cu
dBeyidual sylinglet ead usineithesssandipe idatn Wputsciar adiwsting supply amounts

r . iser e a ssi bili.ty, of ..
BB SRIB ol IR R RS 0 it
i flodmaéteitsadn thel fust @uppin erUisadivglvah egendert adiesubaéquehilp dbfine how

for adjusting supply ampunts 10 and possible_pln1ng. _
dhe 19?@& centgpl ofthe de¢eatplised t apmtoutasis do segulate Hianing lape @gyounts in

. ers on the fuel supply for individual
?%Fé}ljag{fg{s@%nd subsequent |y define how the | ocal
control of the decentralised conmputer is to regul ate

timng_ and ampunts in relation thereto. 15To this is

A d8S i addedhthagi dee deecaiplised eompuieremalisle beedufoe gathering local
AR el Rhndi B PP AR Win kB0 YL LI v to moun

flaithetbls AR ae@paaair® serdseriniariadividiab AbsRhng Apparatuses, and via
i ndi vi dual 1ubricating apparatuses, and via the

e fefvierk sppily thisi isfarmpBetrabewrcoadiions dokll sipenior control of the
t [ L I .th { l ... t , J.n_that .
258 R 0 SR S i s BBy R et R soptcd

sufRhisest lubricating oil correspond to the expected/planned amounts of lubricating

oil.

~According to a further embodiment, the lubricating apparatus according to the

invention is peculiar in that it is sectioned, e.g. in groups of 2 - 4 blocks, each group
having a distributor plate, and which may be replaced individually, and that a plurality
of valve sets are mounted whereby different activation times for each block are

enabled.

As mentioned, there are advantages of sectioning the lubricating apparatus as this
provides the possibility of setting different activation times in each of the blocks

provided at the sectioning of the lubricating apparatus.
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20amounts of lubricating oil correspond to the
expect ed/ pl anned anounts of |ubricating oil. According

W 0008/06920t her enbodi ment, the |ubricating appaP@r/DK2007/000364

according to the invention islgeculiar in that it is
sectioned, e.g. in groups of 2 - 4 blocks, each group

| t 9h 2 b' th Sk, BE AR Atk E@:)or(ﬁﬁ to the invention
r%%ﬁ{;ﬁ\{ﬂeg%l}%dlgi\l/l 3 y, and t hgﬁﬁg?p%al ity of %al ve
$epscudine invhetthel hpﬂmﬁb)plsloﬂSf segnovided iiv groups, thamsech group is
for each h] ock ar

ena ne
arengaT fi%i'ﬁ]é@m@f SO e’ TR T S Gppgnd that
| e so that individual
33t g LR %‘%‘??%%“3?? SR B e
Rfuatitel @djuaitmdnln of hubcichiing oityisofchieked, Ideperiding ¢mthe group of hydrauhc
apparatus. WO 2008/ 009291PCT1DK20071000364 16
mgensdh#gre setpatedan embodi ment, the | ubricating
apparatus according to the |nvention is peculiar in
that the hydraulic pistons are provided in groups,
tT18¢ negde effatpl irs that racggdup of hyidspliegisigns beerates with its own

distributor plate for actjvating the dgsi i,S

avake Fadbd adiengt o) %‘Pun@%plam% it Getse o Al deem ocours

aglﬁ énn£j éf:oﬂ@ %t%tfpt LY Rvaed ' @cond Eﬂrd‘l&edl'éﬁé’rh%h'@r@t The/ amount of
icating Gil is achieved, depending

Qtibrﬁd‘aﬂng roolunay) thusydr @ghlated hiyshaldsg atn atgoanﬂunaEm algole‘dhm may be

This may be effected in that each up .of. h
HBPIGH S G ALCETIRID (1 5o A OF BIES SEPRAHER i & approximately

f I troke
IR B A Y e
activated, a second stroke length occurs. The anount

of Iubrlcatlng oil may thus be regul ated by nakin
aTlgo pnnd:lpie 1§’Itimsaiagcﬂr o1 e fnot;thaiéwadmm@a tyngs of Aydmgylic plstons are

i ni,n nor.e strok n
gk ol b Bl S0 BT ERES 4B rough the
151?1'bﬁﬁ>g gl‘ﬁtte hih@réb's}epr&'érﬁlﬁg thA@ibutSrTplate BHMN gblﬂg @oidh extreme
us based on the flact that two or nore types of

hyatltmml Méhepi sstesnsd aistorugred isdetivaed the distrihmterplatemay be moved

aul ic stons c rough the
dost{‘ F’Btﬁ‘%‘fpﬁté‘tl’eandﬁr?é? é&??@'%ﬁe‘??f ﬁ’é’ ?‘ne di stributor
plate fromgoing to an extreme position. \Wen a second
pi ston group is activated, the distributor ate may
bk ismoted tha it leecle gtaupned hydsauhc oistensdhére Igﬂog@éﬂo oYy Irtoﬁ% pistons.

l.ock.
b%g%b}t,) it 1s ensured that displacement of the distributor plate is effected, even if a

piston in a group fails.

According to a further embodiment, the method according to the invention is peculiar
in that in case of failure in a valve, a shift between valves is established. These shifis
may either be a shift between two (or more) groups of hydraulic pistons, or shifts

enabled by having several sets of valves that double each other and control the same

group.

As part of the local control, there is incorporated possibility of doubling the valves for
controlling the timing. This may e.g. be applied in case that a lubricating apparatus

does not “strike” as a result of a failing valve, and then switches to another valve. The
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20 It is noted that in each group of hydraulic pistons
there may be two or nore pistons. Hereby it is ensured

wo b@is/oai2spl acenent of the distributor plate i SPCT/DK2007/000364

effected, even if a piston in1l& group fails.
25According to a further enbodi nent, the nethod
agsRf SirétSstdtls g elg! u@ Men@fed g BRCAShitonithyt 1BR6 of the@A&6ns of the
of failure in a va a Shlf bet ween val ves is
ebibaishiingapparalisese’ &tlhkmgémwe@rf theaanghre stillstmfing.
between two (or nore) groups of hydraulic pistons, or
shifts enabl ed by having several sets of valves that
dpythR frﬁﬁctbl@tel'? rw@NtCONEd180id RElvea TRy PeQltBd sﬁﬁ)ulﬁﬁieously This
pait of the l'ocal control, there is |ncorpora ed
poswirbs thiat gachf sotkmotsl valye ﬂheewalgrmw dfdrydcavtit rcglihdengyitdependently
timng. Thi.s may. e.q. .be pli.ed.in c se t hat . g

| e RieR VR oA Se L Rotivated il aaoldnoidsalve gicking or
anfaﬁiﬂnﬁtﬂﬁu s, tHE @%%_ﬁﬁan DL ah @ﬂpééh%ué! @h¥®ected. At the
The WO 2008/ 009291PCT/ DK2007/ 000364 17 | atter error
s sanel sinrenit \mllgbe bessitde rthatfwiite the ]mbaca:tmgohppamtust isadperating, one
none of .the pistans of the Iub i ca re )
" BREsRe e I e BRE streh eyt HEOIL i Piick AL 2 Bjling solenoid
thiigseprinciple, e.g. two sets of solenoid valves my
be used sinultaneously. This 5 requires that each
solenoid val ve drives a group of hydraulic cylinders

B o bh oo 9% D He ekl geion of the apparatus and
"Hiaﬁﬂ{é}fahbé’ Helldodhen? S, vil& ARST B¢ pBfToffed YAiBARR Alpdfhius is in

cont | nue unatf ecte aI’TEtIITEIt W |
pop@BMME that while the Iubrlcatlng apparatus is
operating, one pressure line in the dosing system may
be shut off in order to replace a failing sol enoid

ﬁt@h\éﬁvel aigh it G b%nﬁ?e\ﬂ?hvﬁum by LR % céﬁtﬁhﬂfrignac group of

e gener oper at’ion o e apparatus a mal nt e
r bpdracléngistono fin sadhvesituatipn benpebd suffieientwith end vedve unit per group
ion. 15 Alternatively, there may

obr Bkenti miiors inglgg 8 ki % GReraned Bihe Aep e cgptodiment where two
2%? 8P&ﬂ&uﬁﬁ§£9&ﬁneh&ﬁfUCh a situation it may be

|C|ent w th one valve unit per group of hydraulic
pi stons instead of two, as nentioned in the above
erl[Bodl ment where two sets of sol enoid valves are used.

e decentralised computer may be provided in a local control unit which may be
provided with local operation so that one shifts from “Automatic” to ‘“Manual
Operation”. By "Manual Operation" the system may run either timed or untimed, and
the stroke length may either be extended or be reduced directly on the unit. In this

way, a further level of redundancy is always incorporated.

A lubricating system may have a number of lubricating apparatuses, one per cylinder,
each controlled by a separate local control unit. The system may have two separate
sets of sensors mounted on the flywheel, enabling timing of the system. Moreover, the
system has a need for a signal which is proportional to the load on the engine. This
may either be supplied by a sensor/pickup unit, or be supplied directly by a signal from

an engine interface.
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20 The decentralised conputer may be provided in a
| ocal control unit which may be provided with | ocal

wop@sation so that one shifts from " Aut omati c"PCDDK2007/000364

"Manual Operation”. By "Manud8 Operation” the system
may run either timed or untined, and the stroke |ength

TRYIBHERE . BHaRXIBRNRS 1Y dffen’ BRNARR DY RRCA krétuBarkt |'1ﬁ1mp unit.

unit. Int 25way, a further level of redundanc
"Eliamymral cmnptp;telr mtoadly needed o1 logging gia@ymdecrmtrak/om@nal control.

A W e i
r%&:?ﬁ(ﬁ.g} W mﬂgieéleorﬁy\ﬁseﬁ%ﬁhéﬁ SitBedperaonSRIRS MBS IR Wrel(E, Alarms

on t enabling timng of the system

ivby boxeported Hize@ly foyseadhtmls a need for a signal which
is proportional to the |oad on the engine. This nmay
either be supplied by a sensor/pickup unit, or be

gd}ltﬁ a signal from an engine
| nt e %\gx—g l(§%>/009291PCT/ DK2007/ 000364 18 The
Thdormceattjong vafip dreat bs esxplainedeindmiorendétyidir withi eefbdepce to the

via a redundant p unit. The central conputer is
%P?‘Pﬁ‘e}é%gfaﬁ”é‘?gﬂ’aggﬁ ng data and central operational

ﬁgnI r O%hov&él h dcRGRL d’ucC B0LL Ry WRid SydiaN Bwith i 9[1&‘51&9 of lubricating

ntrol panel s and operate independently, and
redund@ﬁaranmf:mcdordmgmﬂhymmdom,or non-vit al oper ation
data and data Iogg| Al ar orted

ng be .r
Hier 2ct $apvisy Bﬁ‘g’ﬁgﬁ 1 n?htawnté‘eg’% r ﬁll}ét) ‘?—:\“tDWé% ARy elongated
The |na$ pil.! then be explained in nore detail
with re erenc t 0 the acconpanyi ng draw ng, where:
BRQFB Q. shbws;h tavvsd&nfauh edmpiing wfepvieondf ebaimemwiiht fa gircular
pluralit ﬁlbrl cating apparatuses according to the
i nvent sighibutgrplate shows a schematic drawing of a first

B, s MLl SLTaRY5 B Shlan 910l icaing sps

enbodi aeptdiig tdtha imientio;ar 15di stri but or pl at e;

Fig.5 shows a sectional view through a lubricating apparatus shown at right angle
to the section in Fig. 4;

Fig. 6 shows a plan view of the lubricating apparatus shown in Figs. 4 and 5;

Fig.7 shows a plan view of the base block shown in Fig. 4;

Fig. 8 shows a section through the base block shown in Fig. 7 according to the
arrows VII-VII;

Fig. 9 shows an alternative embodiment of a base block with common stroke stop as
well as stroke limitation;

Fig. 10 shows a detail of the distributor plate shown in Fig. 4;

Fig. 11 shows a schematic drawing corresponding to the schematic overview shown
in Fig. 1 of a system according to the invention;

Fig. 12 shows a sectional view through a further embodiment of a lubricating
apparatus according to the invention;

Fig. 13 shows a partial view of a detail of the lubricating apparatus shown in Fig. 12;

Fig. 14 shows a sectional view for illustrating a sensor used in the lubricating

apparatus shown in Fig. 12;
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Fig. 4 shows a sectional view through an enbodi ment of
a lubricating apparatus according to the invention;

wo-2@s/08928hows a sectional view through a | ubriPEl/DEQ007/000364

apparatus shown at right angl®to the section in Fig.
4; 20Fig. 6 shows a plan view of the lubricating

\?ﬁ%\%%a 3‘%1 %\é@tldr% Eiegvsfor 4111?5@(%15%&1 s'vxgtc%l K/a%%%éd 3 MleA0bricating

base shown i n shows a
secti omppd&amsghowhmB@sdaZ bl ock shovvn in Fig. 7
according to the a

Tiie cion sho Ve asRelismrhERY Srespading tg |Fe>%k155avfg%‘”3€ {hfottviteh valve in
st roke g?yvedh as stroke limtation; Fig. 10

shows ﬁgetgﬁﬁmo ’t g di stributor plate shown in Fi g.

LFﬁg Hi7g.shaws showstial sectienathtaugtir avxfumyelc @rrrbadpnmil witht glternative
t he schematic qvervi ew_shown in SysS

accor diggnity adjustmgpl Y ity amount of %?fllubd f?f’a‘%‘f%%g (21(] via various
sect | O}?&ﬁy Og-\(%(gh&ruﬁyg Hﬁiefsurther enbodi nent of a

| ubric pparatUus according to the invention;
Fig. 13 shovvs a partial view of a detail of the
l'ubricating apparatus shown in Fig. 12; Fig. 14 shows
a sectional VI ewf;&ﬁ |Ilustrat| ng a sensor used in the

| Refailed Des: doxeli® in Fig. 12; WO
gts 'Iﬁ on%%g ]spf}%%%ﬂ 7t|/0910 le%eﬂsgz.‘ﬁb Gnd Je'i_ﬁ §zﬂ:ﬁv‘®lﬁder appears eight

Vi ew ustrating a swtch val ve use
t1h3£ct1ub nbeAéd 2] .eftpatubtivsinghapparaiuses2§2 at@ corliegted With a central

ShO\/\sasectloa Vi ew c rresp 9 5
VO 23% VR Ipsply EOtP a‘HB'iShgg‘P ﬁg?aﬁ&o Sar?i‘ g‘ﬁ{‘%ﬁ lubricating
]BZPSQ% A>3 RAE LAl SR &Q AsBrouGkbiad fkip &Qﬁél with a further control
ment with alterndtive quantity adJ ust nent of the

a5 50tomsyitutinge n  badhup cfar i thg «:ﬂnkralncampatarods fgiduup)s there is
of hydraulic cylind Det ai |

ishesa monltgnng ur%tc 356 monfati)nricg th[egepsu(r:nrpI can e a‘ﬁydrau%c pump or a
hydraulic station), a monitoring unit 257 monitoring the load and a monitoring unit

258 monitoring the position of the crankshaft.

In the upper part of Fig. 1 there is shown a hydraulic station 259 comprising a motor
260 driving a pump 261 in a tank 262 for hydraulic oil. The hydraulic station 259
furthermore includes a cooler 263 and a filter 264. System oil is pumped via supply
line 265 on to the lubricating apparatus via a valve 220. The hydraulic station is
furthermore connected with a return line 266 which is also connected with the

lubricating apparatus via a valve.

Lubricating oil is forwarded to lubricating apparatus 252 via a line 267 from a
lubricating oil supply tank (not shown). The lubricating oil is forwarded from the

lubricating apparatus via lines 110 to the injection nozzles 251.

Fig. 2 shows a lubricating apparatus called an “Independent Multi-Piston Linear

Lubricator” having an elongated distributor plate.
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10Fig. 1 shows schematically four cylinders 250 and on
each cylinder appears eight injection nozzles 251. The

WO amsioepbi ng appar at uses 252 are connected w t PCEDK2007/000364

central conputer 253, with | @dal control units 254

typically for each single |ubricating apparatus 252.

Wﬂ%n G ubAkat h%ls%é%n e GRAHR! GbtiddMy RAA te'd%ou‘éﬂn"gha Fertical
t her contr nit 255 constituting a t he

displbcemient offputestangilar swkilickivaill, odcheby nnezani ﬁf emltaidly gliependent

Jtorlng unit 256 nonitoring the punp (can be a

WVQD WIREO™np or a hydraulic station), a nonitoring

unit 257 nonitoring the load and a nonitoring unit 258

nonitoring the position of the crankshaft. In the

PG GIshBwE g&fauﬁ‘(t fistohstth@rage ténneb@Mn groyslbAtvé 6r more hydraulic
station 259 conprising a notor 20 26 dr|V|ng a punp

stpnas nlke varidus dedraudic groupsof hydraulic pivieas e tndeperdent of each
ation 259 furthernore includes a cooler 263 and a
F?er 264. Systemoil is punped via supply line 265

on to the lubricating apparatus via a valve 220. The

hydraulic station is furthernore connected with a
Pes. 80 shownedisgduithipdaie wdhicll is pushed by dhelydipulie pistens 6 at one side

b e B R P2 P e L S b dosing or
T)ﬁﬂalflfc%’fkt@ni Wy digRfbuRE pRitk 89U c\aph@a lkan(dN1P1s poREBIR)to design the

e Iubrlcatlng oil is forwarded fromthe |ubricating
digtibutor pdate iim si¢hne svay1@hich prevddésnihelceapsiingowil] aet PHa problem.
2008/,.009291PCT/ DK2007/ 0003
P ples b i B Mepriemy 4o R ARy cpgie 89 pighe directly or
fdieatyed housing, a vertical displacement of a
rectangul ar surface will occur by nmeans of nutually
i ndependent hydraulic pistons. 5Pos. 6 shows hydraulic

ﬁl b juﬁﬂof‘fvgﬁog? 1{6} i 0 n e S 3@%, Ig@gg S Bg Ifagééﬁ’ B &segfwehere only a
smgw LhiGe BB 3¢ éjﬂ)ﬁeé‘ 'é?thke Q&ﬁﬂﬁﬁﬁl@ Side Of ypea®l, A1 Siflet wlﬂqJ §equ1re 2 x

shows a distributor plate which i's pushed by
hysdtsaaﬂ sotenpidsvalves $hete @k g@t@eofmychmdlwmm@ns ar,et gonmlled by a
e dosin i stons 21 on th er. si n
Srcd Ve R o TS pre S eohiEnaio R B ege R SEl
may capsize, and it is p035|ble to design the
di stributor plate in such a way whi ch provides that
PaN322h8 83 Whdw tapstenkislir deplabdmiént oAb belensitl iviBle)uring op@tion.
be necessary to control the distributor plate 80,
either directly or indirectly 15 Pos. 81 shows
gurn v a F Iy be added in cases
%rgé ﬁ‘f"§/a§° ‘E‘J‘P‘ N8 Sa(‘rﬁﬁ ?‘ ‘applied at the
return/tank side. Typlcally, an outlet will require 2
x 2 sets of sol enoid val ves where each group of

Py él3aLld shofl IeABE] vl ResGRiticatl t@frobY ghoupWfeRaiadliy Bistss 6.
84 at the pressure side and a sol enoid valve 83 at the

return side. 20
Fig. 3 shows a second embodiment of a lubricating apparatus called “Independent

Multi-Piston Cylindric Lubricator” having a circular distributor plate.

When the lubricating apparatus is in use with a vertically oriented housing, a vertical
displacement of a circular surface will occur by means of mutually independent

hydraulic pistons.



10

15

20

25

30

Pos. 82 and 88 show taps enabling replacenent of a
sol enoi d val ve during operation. Pos. 83 shows a

w@odosfes201 val ve at return/tank side. 25Pos. 84rEHDEL@/000364

sol enoi d val ves that each corirol a group of hydraulic
pistons 6. Fig. 3 shows a second enbodi nent of a

rq ' r . i - P .
R SR R i B3 e Conh BREREIRR, dtbbisi gt Warmuti
plstuns. TROWAsbud hedrwiiy prabs 0§ hydratia tpionsSare MndéRndért fof each
a vertically oriented housing, a vertica
89&€hl acement of a circular surface will occur by neans
of nutually independent hydraulic pistons. WO
2008/ 009291PCT1DK20071000364 21 Pos. 6 shows hydraulic
Post83ris asbighoidvalvean pdinfank sidgr oups of two or nore
hydraul i c pistons. The various hydraulic groups of
hydraul i c pistons are independent of each other. 5Pos.

By ST aolvtnid dalen Hiot SR CcHutnl Rorous G BUgRgic bistons 6. A
edsRstuk € sidk Sthe8ldfoidValtdI® RInBsSHd %o ﬁiedl?}lrdrawl‘i% SgtStee% where the

sol'enoid valve is connected to the hydradlic sy

viee bydiaglic systenh ot mesdibly tepstretuplly indepasiebt yydraudic systems, may

E%tu%gly I ndependent hydraulic systens, may 10be used.
USe%90 shows a distributor plate which is pushed by

the hydraulic pistons 6 at one side and which acts on

t he dosing pistons 21 on the other side. By bl ocking

208 190G:h0tys AykktabiltbEplpieSidos is pulRedibysthe th&Haﬁlic Pistin€ 680 one side
rmal capsi ze, and therefore it is possible to

and which acts on the dosing pistons 21 on the other side. By blocking dosing or
hydraulic pistons, the distributor plate 80 may capsize, and therefore it is possible to
design the distributor plate in such a way that capsizing will not be a problem;
alternatively, it may appear necessary to control the distributor plate 90 either directly

or indirectly.

Pos. 91 shows non-return valves that may possibly be added in cases where only one
solenoid valve 83 is applied at the return/tank side. Typically, an embodiment will

require 2 x 2 sets of solenoid valves where each group of hydraulic pistons are

_ controlled by a solenoid valve 84 at the pressure side and a solenoid valve 83 at the

return side.

Pos. 92 and 93 show a connecting channel between two hydraulic pistons which

thereby enable a group of hydraulic pistons.

Fig. 4 shows a cross-section through a Iubricating apparatus according to the

invention.

Pos. 1 shows a bottom plate with a packing that enables mounting of set pin 4 which is

fastened with a screw from below.
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15 design the distributor plate in such a way that
capsizing will not be a problem alternatively, it may

wa@ppsanaecessary to control the distributor pPEr/BKI®7/000364

either directly or indirectly22 Pos. 91 shows
non-return val ves that may possibly be added i n cases
r ' Iled at the
O F AR PaE prob R B o Kl o,
require 2 x 2 sets of solenoid val ves mhere each gr oup
of hydraulic pistons are controlled by a sol enoid
Pl V% sk an teh@nmcestsaﬁr wherebie therdrokie sudyeloiagulatddvley &Rivating a

Bt B Aleb S 15 %’%3@1@? gtagrs?és‘\%ﬁwi?ﬁu@??g@g@sp&dle, see

gialy e a group of hydraulic pistons. Fig. 4 shows a
cross-section through a lubricating apparatus
according to the invention. 30 WO
2008/ 009291PCT/ DK2007/ 000364 22 Pos. 2 shows a base
Blogck shawna setriniericlhis thpdeaan pdivgiablectier Bhorcbpgas shsvke can be

RO R TR R e —

tplte 3 tig stkppddengt h may al so be regul ated by a spindle,
see 5Fig. 8. Pos. 4 shows a set pin which is used as
an adj ust abl e stop wher eby the stroke can be regul at ed

Tie ch o ekineciie i T B oming Habpersiols ¥R R oilgoes not run
FoMSinkd ﬂﬁc&b&ﬁn@qﬁﬁﬁﬁ S@he RidY ﬁbsﬁﬂ?&ﬁlﬁghé @Emg 5 in the shown

possi bl e | eaking oil does not “run Into

clesigmiand indhedsinnge pGslerbepk pilsavdyl fromnthe chviey Sonid thebeccentric
[ ge shown design and instead nove possible | eak oi

gﬁ% fromthe cavity around the eccentric shaft 3. 15

Pos. 6 shows a hydraulic piston which at one side

"pushes" the distributor plate 7 and at the other side
iPos o shedvsomhindraglivepiktpd vehith at anessidenipoishesp tles distribufor @iate 7 and

Rb e PR SR oS 8B B BedPOrild ey %Zésts{ggﬁﬁ'ﬁom the pressure
QLAY dudil %15&9"@ b(gﬁfeg'aﬁoté’\ﬁﬁa 8%9@h<ﬁfct éelfdent of each

pi'stons, each se groups in
othes.i Bhd s‘]@mf ddsvgm Iasdwagdrowpspifdtydrasic Ipiktorist ea<$1 @tﬁ@e groups in

e.to have nore tharLtvvo hydraul ic pistons in
glgfesl‘&)rvgh esign consisting of two hydraulic ‘pistons, but it is also posmble to have

more than two hydraulic pistons in one group.

Pos. 7 shows the distributor plate which is pushed by the hydraulic pistons 6 at one

side and which acts on the dosing pistons 21 at the other side. By blocking dosing or
hydraulic pistons, the distributor plate 7 may capsize, and it is possible to design the
distributor plate in such a way providing that capsizing will not be a problem -
alternatively it may appear necessary to control the distributor plate 7 either directly or
indirectly.

Pos. 8 shows an intermediate plate which is mainly used for conducting the lubricating

oil to a pump block 17 and to enable a more flexible fastening of the pump block.
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Pos. 7 shows the distributor plate which is pushed by
the hydraulic pistons 6 at one side and which acts on

wo b@sdaedng pi stons 21 at the other side. By bPOT/RKa@7/000364

dosing or 25 hydraulic pistong the distributor plate
7 may capsize, and it is possible to design the
I: i hut. ' h rovi di. ng .
Sty B Rl RE R 1 e WS Lt R0 b By diyids e pump
diyrkanhtorsecis arithoupleakitertalting Prceli stributor plate 7
either directly or indirectly. WO
2008/ 009291PCT/ DK2007/ 000364 23 Finally, the
intermedi ate plate . al so ensures that, if desired, e .
TR RS PRRSHUNED 1 B RO Ensisteidsyig aqpRbaRne. There is only
l.8a 88t detehite B 'ﬁg?n the sHoWh cShsBQTR, Bub R gﬁﬂciﬁ‘fé' §td may also
t . There is

in the shown constFuction is a return sprin
enVigagecthat averyndmsingedistom haqits owgn ratumisprisgiown
construction, but in principle one may al so envi sage
that every dosing piston has its own return spring.

Bos. ;A0 h doubl e suction and pressure, valves .. .
AR 107 2 sl PO SRR e e P PRABE S kB o is e
it tHe iiip SHanitRe it @6htGE the 8bshe Bikton\W1e Whdnethée Mehividdaahbricating
| ubricating 10 point goes from suction to pressure

Poimslgecs frpm sughien inpreaswe stral®, tedsustiomrid ves B3 end &1 and pressure
v 1 d 12 are opened when t.h ressure in th

SERES 0 2002 SRk OB B P RIS PERE i I omt of the

Piktdrisci 168 bhfficltnf high 10\0ERBHR thd\ConRHERIRSHIAB 18P | Ng

14. Pos. 14 shows a pressure spring ensuring that the

feed pressure of the lubricating oil 15 cannot

eep/run directly through the apparatus w thout . .

Lot fﬂo Fhayys 4 REesPie SPERE Shwring that the s PEGRs W, ofjthe fulyicating oil
¢ . . .

SR PR BRE] Fredafh hedlpbRIRRwiBEPERRN I (BEbIARe amount
e lsamievoakes, dndhy fbedimcadiahfage ebyise biatoagdryconipgtession spring as the
cogpression sprin? i s designed according to the
seliveryr bme ofpg| then Iubgicating, (il #28yn §e oiefatiyglypmpcheredugggd thereby.
[ S £ [ I [ : e .
POrRRGonE 1Blrclol o 1 BB QoA ORI ALPRCE in the
dohtiating eid wepply D67,das irgeuses wherk Adhster 1bbridacihg prrolasSpurformance is
is to be built up for gpening, thereby forcing a

dgrirade thejapp-yeipsn ¥alve 48 mayepvantageguyy (be gegigned sothat a higher
ent, ' [ 0§ .; J

PSSR e SO NN bgRAS, Mok Rorcihfy £ UIRE GBIy of the

pebrivating d¥pi cal |y, the apparatus is made with six or

nore lubricating points. It s possible that

sectioning of the punp block 17 can be necessary, as

150! ACRIEN nRRRBR) Sid Bhdiflg components will e

Pos. 17 shows a pump block that may consist of one or more lubricating points.
Typically, the apparatus is made with six or more lubricating points. It is possible that
sectioning of the pump block 17 can be necessary, as replacement of possible failing

components will be easier.

Pos. 18 shows a housing for pressure valves 12 and 13 and compression spring 14, and

at the same time connection to the supply pipes is enabled.
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WO 2008/ 009291PCT/ DK2007/ 000364 24 Pos. 19 shows a
blind plug closing the working channel between the

we@eosg/oezanber and the suction and pressure val REEDKR@S/000364

20 shows a punp cylinder in ¥hich punp piston 21 is
nmounted. 5 Pos. 21 shows a punp piston for the dosing

kS phiYY ARE Ko iR e WP hp eamber
P&b% 19 (tmjtit)ééélbrltlt?l é dlwgtq’lggpl at eﬂgng%%ﬂglgpbztgﬁs gmmgp a F
apddhzmghbehm&pnmﬂhevﬂmekrnedlate plate 8 and the base

bl ock 2. Fig. 5 shows a section through the
I ubricating appar at us according to the invention in

and with dl e and
e?SD%P ?Ahﬁw rap%% rmhrWﬁtCh?ﬁm%é’ccen ?lyscrﬁoﬁﬁi? t hat
enabl es stroke adjustnent. Furthernore, it will be
relatively easy to establish a stroke readi ng scal e by
Poaudt shgvsea maap piston fohtheslodieg@istothe base bl ock 2,
t hereby using the eccentric shaft position for reading
the st roke Iength directly 20Pos. 25 shows a sealing

NSUr | n K. Qi
o2 PR SRk BRRTRe Rmp R e s.
Pos. 26 shows a bearing which controls the eccentrlc
shaft 24. 25Pos. 27 shows a DC notor, possibly wth
Pt 23 diidowes padkingfhetwiepahe imenmdiatopiated arsl thehhse, block 2.
changes the position 24 of the eccentric shaft. An
encoder or other systemfor controlling the stroke is

lﬁggg @E(SV&S? Elsa I?Oféltth%)blgléh e@%gﬁ%%i app;j %lia Sa\cf'g&'ﬁm%frto tﬂee invention in

Figh4 b vithAIRRAASR LY Sir A Lpieilé Bnd HDC AYRAL i ON Wi th
ggpply blockﬁgnd DC not or . Tﬁgﬂklgure shows the

enbodi nent where there are four hydraulic pistons
lgcl)svl_%dsleaows e eccéM%ng St that enables stroke adjustment. Furthermore, it will be

relatively easy to establish a stroke reading scale by mounting a scale at the side of the
base block 2, thereby using the eccentric shaft position for reading the stroke length
directly.

Pos. 25 shows a sealing ring ensuring that possible leak oil cannot run out and

simultaneously ensuring that dirt cannot come in.

Pos. 26 shows a bearing which controls the eccentric shaft 24.

Pos. 27 shows a DC motor, possibly with worm drive, which, depending on control
signals, changes the position 24 of the eccentric shaft. An encoder or other system for

controlling the stroke is mounted on shaft. This encoder is not shown on the depicted

Figure.

Fig. 6 shows a plan view of the lubricating apparatus according to the invention with
supply block and DC motor. The Figure shows the embodiment where there are four
hydraulic pistons divided into two groups.
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WO 2008/ 009291PCT/ DK2007/ 000364 25 Pos. 40 shows a
mounti ng screw for fastening punp block 17 to the

WO paos/onedi at e pl ate 8. Pos. 41 shows a sensPCT/DK2007/000364

detecting when the distributoR5plate 7 is in top
position. The 5sensor is nmounted on a fitting 43 so

U PRk, 46 sH&Ws RembeRIILEstéM oK Ftdning PEMPWIBKO Pk tHe/ intd&mediate

to the replaced. Pos. 42 shows a screw for fastening
splatedt./ fitting 41 and 43. 10Pos. 43 shows a fitting
for nmounting the sensor 41. Pos. 44-45 show

accunul ators at pressure and return sides,

i . y Lo . . . -
(ES035 R Rl R SOURSEL LI bR 2R ) ogon. e
Witinedt ik Rtounysll @b ifigtingd 43 dosthatlip played/re@avy®guiakig if the pump block
t hrough which the lubricating oil is conducted on to

t heisgadee wplserd-2. Pos. 47 shows a sol enoid val ve for

the return side of the hydraulic oil pressure. In

group with solenoid valve 48. 20 Pos. 48 shows a

spbeaoiloveh Uerehbr HRnRESEREAublln g 41e hydraulic

ol |l pressure. In group with solenoid valve 47. The

sol enoi d val ves 47 and 48 control one group of

hydraul i ¢ pistons, 25Pos. 49 shows a sol enoid val ve

f Bes. B shows a fitting 9s meuntipgptheperseuiic oil pressure. In

group with sol enoid val ve 50. Pos. 50 shows a

sol enoid valve for the pressure side of the hydraulic

0 1€ [ ) 3 .
P T vy SsPgaies st SRR e Aemst Rl gytich are
hgatmacted evithi the solsnoid valves 47 - 50.

Pos. 46 shows a supply block through which the hydraulic oil is supplied/removed and
through which the lubricating oil is conducted on to the base block 2.

Pos. 47 shows a solenoid valve for the return side of the hydraulic oil pressure. In

group with solenoid valve 48.

Pos. 48 shows a solenoid valve for the pressure side of the hydraulic oil pressure. In
group with solenoid valve 47. The solenoid valves 47 and 48 control one group of

hydraulic pistons.

Pos. 49 shows a solenoid valve for the return side of the hydraulic oil pressure. In

group with solenoid valve 50.

Pos. 50 shows a solenoid valve for the pressure side of the hydraulic oil pressure. In
group with solenoid valve 49. The solenoid valves 49 and 50 control the other group

of hydraulic pistons.
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WO 2008/ 009291PCT/ DK2007/ 000364 26 Pos. 51 shows a
screw joint for supplying lubricating oil conducted
wao boosiogh2ot he base bl ock 2 and t hrough the i nt eP@BOK2002/000364
plate 8 to the punp bl ock 1726 Fig. 7 shows a
pl an view of the base block show in Fig. 6. The
g . .
FL SO USRSl o gadMipuon o s
sibcin® and gdesel thafitemiedinté platet Hip thé ptdp bloeltrigul i c
piston 6 to the piston 64 itself. 10Pos. 61 shows a
connecti ng channel between the two hydraulic pistons

B SR8 e R0 e O T B RGP s

E6O BhBR WO HiRre ATk FourthyRhRNe ??stcﬁﬁ Giviasdinty tegtopough
t he base bl ock shown in Fig. W th adjustnent of the

hydraul i c piston and alternative regul ati on of stroke

etting. Pos. 64 shows dr aul j iston. wi.th pistgn .

S0 rRows oerekA38REe B Tehph e Pioiintt B it piston 64
frdepr hydraulic piston 64 is nmounted. Pos. 66 shows a

set pin/spindle which is an alternative enbodi ment of

the stroke adjustnent. The solution functions in that

a DC notor 68 rotates a shaft which through 25a thread .
Pos. hshpws @ gompeqtingorhesnal hetwesy the twe hydiaplig isignsophich are in
(glr?%gmu ependi ng on the direction of rotation. Like the

0 rStroke adj usting nmethod, the solution has also
the advantage that the hydraulic system pressure does

not affect the adjustable stop/set pin 66 and may
Pos. 62 shows a connecting channel between the two hydraulic pistons which are in

the other group.

Fig. 8 shows a sectional view through the base block shown in Fig. 7 with adjustment

of the hydraulic piston and alternative regulation of stroke setting.
Pos. 64 shows hydraulic piston with piston packings.
Pos. 65 shows a hydraulic cylinder in which the hydraulic piston 64 is mounted.

Pos. 66 shows a set pin/spindle which is an alternative embodiment of the stroke
adjustment. The solution functions in that a DC motor 68 rotates a shaft which through
a thread in the base block moves the top of set pin 66 up or down, depending on the

direction of rotation.

Like the other stroke adjusting method, the solution has also the advantage that the
hydraulic system pressure does not affect the adjustable stop/set pin 66 and may
thereby be dimensioned otherwise than in the above mentioned previous DK patent

application.
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30t her eby be di nensi oned ot herwi se than in the above
nmentioned previous DK patent application. WD

wQed8H00Q29P91PCT/ DK2007/ 000364 27 Pos. 67 sShowsPGEI/DK2007/000364

coupling part connecting set prn 66 and DC notor 68.
Fig. 9 shows an alternative enbodi ment of a base bl ock

%Olrgnsétiﬁ% rg]%ﬂq'ﬁ%éﬁydr au%Ptclzl?% ons ggar eo(%?r?ﬁ ted by

the distributor plate 104 and by the conmon stop 103
for all the hydraulic pistons at the other end,
g s shawrean alterpativeembiodiment sja hase Blogk 2 wging eeramonisiroke stop

%Q%Je?}% iﬁﬁk@ﬁmtﬁt fastened on the distributor plate 104

e re urn'spring 100 returns the hydraulic
pi stons 102 and the dosing pistons 21 when 10t he
| ubricating stroke has been perforned. The fixing
6de1yd_ﬂ_a®lﬁc pigensek)2t dralintited bydhe dytriliusdrgriste 10dland Wy the common
ke is finished, The

d t t
é&%}o @i%bﬁg@@?‘? wiﬁg ot §Qtheg f‘psadstr%sagc%lw«e stroke is
RHRted 4 bn egéeﬂmc]&a?t@%lcﬁ i Eés?e'nlegg %@MSE'L utor pl?te 104 so that

distributor plate 7. Pos. ows a |str| tor
whe tetygnepuies 100 taumb ﬂmth}tdkmﬂm iktonisdifalanddbé dosipg pisons 21 when

e displ ace Pos shows a return spring between
t%%%ﬁ%?g%ﬂg&?f’g?ﬂﬁ%ﬁegp?ﬁﬁﬁ’&GQhe punp bl ock 17. Pos. 21
shows dosing pistons. 25Fig. 11 shows an overvi ew
practically.corresponding to the systemshown in Fig.

Trhe! fixingdédviepn 055 eﬁsﬁl@éﬁn tHA0 She ?&,&n\gh% Btonk S’ HNEWR’ §36® when the
for the marine engine control and the central user

itvhrigeting strolegis dindshefeThaeer ississigned er fhat theloging pistons 21 may
ESRSCkL Vel Y-

Fig. 10 shows a detailed view of distributor plate 7.

Pos. 7 shows a distributor plate with grooves into which the individual dosing pistons

21 are displaced.
Pos. 9 shows a return spring between the distributor plate 7 and the pump block 17.
Pos. 21 shows dosing pistons.

Fig. 11 shows an overview practically corresponding to the system shown in Fig. 1. In
addition is shown pos. 268 which is interface for the marine engine control and the

central user interface 269 and the local user interface 270, respectively.

Fig. 12 shows a further embodiment of a lubricating apparatus according to the

invention.
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WO 2008/ 009291PCT/ DK2007/ 000364 28 The | ubri cating
apparatus is nmade up of a bottompart 110 where

wagodosnaigl val ves 115 and 116 for activating theCT/DK2007/000364

apparatus are nounted. At thegide of the bottom part
110, screw joints are provided for systemoil pressure

SR8 AR ML b BEESOURS, L0 Bl s 1

wad \1¢6 fooictivatish thenppiratud apé dantedsAt aralide yBihe®oldH part 110,

and the other is a secondar¥ sol enoi d val ve 115. In

BEEW JRints are proxided dor, system gil pressyeisuaply 98| andgivatemagil pressure
16 [ { 5y active. The driving 10 oil is hereby

%on ﬁ%ﬁ%@i¥€%n1the associ ated supply screw joint 142

to the primary sol enoid valve 116 and via a switch

val ve 117 into the apparatus through a distribution )
dhariring 4l rr@yth?est% thpough dwei selendidhydlvas| ¢fc which one is a
[+ n Thi |t i [ hown in.Fig., 15, 15] ase

PHERARacrt by 1Bl MY ol Byttt i 5
possi bl e automatically to connect the secondary

sol enoi d valve 115. This valve is connected by

& theigitiah gositien, deis deriptimaysoleneidivaleg VS whish iptiye. The driving

htuat i ' h in.Fia. 16, The associate .
G bR it e Sooobisrofpof BQEH TG 4423 e primery
RoleBsid RV IS dnd v2Da Ewiddh $AMee BV fnedtthéapp@athd thrb$sh a distribution
di splaced to the right, whereby the connection between .
changt L4ty thoopronpiod agsaciated iglrawlie pisionssElis isifeasipn is shown in
%%stlnsi buti on channel 145 is interrupted. The pressure
i so'héreby renmoved fromthe hydraulic pistons connected
to this solenoid valve 116. 25By activating the

secondary sol enoi d valve 115, the associ ated _
dn saseithaftthe primpaniedgnoiielem tl & fadls dtsis possitle gutoyatiallyi to connect

| stons,are pressufi .Lhi s, causes th the ..
AHSIeBP R SoBhTa s 37 TR i iofmy e yating he secondary
colefbiatatlel NSOTHR QitdR# AN fEbW1VingFig his. secondar y
sol enoi d val ve 115. 30The switch valve 117 nay be

equi pped with a spring 119. In case of l|lack of supply

essure through the.sec ry .sol.enoi d valve, .the - .
BB R P R Pl RSt e s, Prasure ental
ot tlRASHtdhOval T 1319 ‘dﬁ‘s})laﬂéd ioethe Bigh, Wiefbby tN¥onnection between the
2008/ 009291PCT/ DK20077 000364 29

primary solenoid valve 116 and the associated distribution channel 145 is interrupted.

The pressure is hereby removed from the hydraulic pistons connected to this solenoid

valve 116.

By activating the secondary solenoid valve 115, the associated distribution channel
146 and the associated hydraulic pistons are pressurised. This causes that the
distribution plate 7 is then driven by the oil conducted into the apparatus via the

secondary solenoid valve 115.

The switch valve 117 may be equipped with a spring 119. In case of lack of supply
pressure through the secondary solenoid valve, the spring will thus automatically put

the switch valve 117 back to the above initial position.
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The switch val ve may be equipped with a restrictor so
that this returning of the switch val ve can be

waledoapetol I n this way i s avoi ded/restricted t hB€T/DRE2007/000364
switch valve 117 goes back angh forth between the
activations. On Fig. 12, the restriction is determ ned

. A .
DhelutRpl RO EYRER Bt REPir Lok Blltehfing of he switch
ivalve@an éetdethyed. Ja thispadyadsevoidedipestictéy thaatd SvifhstaBrsl17 goes
i ndependence between the sol enoid val ves i s ensured.

\rehaach farths prween teeastivaions: Prdiig Pothawssiaiclian iedetagined by 2
A SbBRASBAAONA faBOliRN9 nd Bl Wi 3l S W teh val ve
W ensure a hé

pressure Is renoved fromthe

primary group of hydraulic 10pi stons and thereby
enabl e gperation of the secondary sol enoid val ve 115, i
erche aE die \plepeidt vadvesr isneanpedted daot gepaatto esrpep of hydraulic

L e ' nkj [ ew. 0S. 2
SO B B B PR e SR e e
algd privd@aigndleabiiovdl g 1 1@ draykecdrard koleheidSvalvieCln 5y tle\e&ritch valve
117 and partly has a sealing function also via a (not

AWl prsuke Hint the prassurads agmevadl frempthst primaw gieep of ihydraulic

gl st ribut p te i h her.e as a .
T R L R A SR
Lases antdrethe pvidtarg kSibhidi vaIQE igBlagledmenber 123, The
dosi ng pistons 21 are nmounted in/on the upper

di stributor plate nenber 125. |In apparatuses where

i S,.0j re.used for drive and lubrication, there
@g'a&gi%?{é‘)ﬁ%gac in:%scieﬂt bet ween the upper and | ower

di stributor plate nenber. In principle, one may al so
suffice with using one kind of oil for drive oil as

Wep| 122sshpwis axmimbimedcbianleng sqrew/end @mdh@trmf@bo@crvt\h g eﬁd stop for the
' here, i t i.ng 9 whi :
B 928 it 5GPt 2, FETVRI LR SBEIRE bl o o o

Qh@@ﬁ}ﬁéﬂdﬁg,the hydraul i c pistons 6. Around the return
e

spring 9 there is a small lubricating oil reservoir
147 which is externally 30 delimted by a base bl ock

1. The |lubricatin il 1s suppljed. through a .

s SR PRy o S R RloF P T iaGte it ghown here as
a.pcmt@w@es@ywﬁ_ﬁtahq?gbﬂ FisBiBuRd PladP &itnWel 128 aM@RUbRE: distributor
screw wi th packi ng and 16. "WO

oD 123, 02/rioscd 8o mounted in/on the upper distributor plate
member 125. In apparatuses where various oils are used for drive and lubrication,
there is a piston packing 124 between the upper and lower distributor plate member. In
principle, one may also suffice with using one kind of oil for drive oil as well as for

lubricating oil.

Around the dosing pistons 21 there is a common return spring 9 which returns the
pistons 21 after disconnecting the supply pressure on the hydraulic pistons 6. Around
the return spring 9 there is a small lubricating oil reservoir 147 which is externally
delimited by a base block 111. The lubricating oil is supplied through a separate screw
joint with packings 138 and 139. The apparatus may optionally be equipped with a

venting screw with packing 15 and 16.
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Above the base block 111 the cylinder block 112 is
| ocated where the dosing pistons 21 are di sposed for

W0 b@soreci procati ng novenent. Above the dosi nBCPDER@I900364

21 there is a punp chanber 148 In this chanber there
is an outlet with a non-return valve ball 13 which is
[ [ L8, Y :
AOBRE VPR 19 4y UL RRERTIE i L1 g URAAG isons
Qb are diposed falivgsictiprbostihy et vemehth @boyé thedidsingalidtonsPrthere is
adjusting the stroke, in this enbodinent there is
apymp Bamber iy dnthig chgimber theppis g optot wish pmea-reiyrmyvalve ball 13
¢ rive .1 ' i . i ust .
U5 bR 6 1 AR IR 4 SRR S oo 12
G6nnetfed ldiretthy ®itk oo Rirn valves/SIPoRBdstih €hd ©/liadeiisill.
the stroke by changing the position of the stroke
stop. This is different fromthe previous enbodi nent
f in F i Qi d .
$DE SRR UERRL, Bl LB R RN, IO BE ko v o
et 132 thepled tolal weint aliee 118N gitkich &ib anserid vkl P30 adjusts the
114 is nounted in continuatjion of set pin/set screw 66
slapkedut denging tharosiiongiaeset pinget 65w R6. f or m of an
encoder or a potentiometer. Pos. 113 shows a housi ng
for the set pin/set screw arrangenent. 20 Pos. 124
S €4S eidbPdigicar) PR Goss18les0 Adjudgtheatiore By Ichendii® tienasRidn of the
149 and 147 with leak oil bypassing the hydraulic_ .
pirelecostap-cThis is differentfgomgithe preyéoust enpbpdipent whetaradfikefepoint of

I [ ' { ] .xel .
SHBIL B B0 R il b e BBl BARER e Bock 102"

the cylinder block 112. Pos. 133 shows a fastening
screw for fastening a bearing case for the worm wheel )
Iz orde tpsentralathe sisak staekeplepgihg a seasoripirkyptunile hl4 fsemounted in

: . 110 dth |l ock 111. .Fig. 13.sh
B 355 A AR L5 o ol i R o

IPRAAbLSpRBRWMdter. Fi 9. 12 as seen from the opposite
side conpared with Fig. 12. WO

2008/ 009291PCT/ DK2007/ 000364

Pos. 113 shows a housing for the set pin/set screw arrangement.

e

Pos. 124 shows a piston packing sealing between the two spaces 149 and 147 with
leak oil bypassing the hydraulic pistons 6 at the drive oil side at the bottom and the

lubricating oil at the top, respectively.

Pos. 127 shows an O-ring sealing between the base block 111 and the cylinder block
112

Pos. 133 shows a fastening screw for fastening a bearing case for the worm wheel 130.

Pos. 134 shows an O-ring sealing between the bottom plate 110 and the base block
111.
Fig. 13 shows a partial side view of a detail at the lubricating apparatus shown in Fig.

12 as seen from the opposite side compared with Fig. 12.
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31 Pos. 15 shows a venting screw with a packing 16.
Pos. 132 shows the DC notor used for adjusting the

W@ o0ske29i a wormdrive and wor m wheel 130, 131PGEEDEL@/000364

in Fig. 4. 5 Pos. 137 shows @ihousing for

sensor/pi ckup unit 114. Pos. 138 shows a filling screw
by | [ w30 a pi8ELP1614 shows a sectional
%&e\?vgffgé&???%s?géﬁéﬁg a ggngg}r@l?fo used for detecting
the novenent of the distributor plate 7. The sensor
140 is dispgosed in a hole with screw joint 141 for

Resal 37 ghewiethe dd e motor used feradiusiing dhe syl e wermgirys and worm
- f 140, a | ocal trol unit
YR 13 AR B PN 00 nary Sorenord val ve 115

after a predetermi ned period of tine with indication
of failure and at the sane tine report to the central
Respdt shovgssshoysingrpgsensar/pigkuprgnihl B parti al  secti on

t hrough an alternative enbodi nent where it is possible
to establish an alternative adjusting of quantity and
By, i1 B8lehiowdbfillingtstreey jolnt withla pleking 189f f er ent groups of
hydraul i c pistons are used for regul ating amounts of

| ubricating oil. In the shown enbodinent is

B ugt if . s of apl [

biey 138WE T Rt 80 L itBERng P Gl ) Riling the

sobémeanif the disaittitordi&ach The Getiod 140 ydldigpdsed i b Holewith screw

operates with each their stroke | ength. Wen one group

jointdidd tfemseatingthedioleet i vat ed, then there will be a

stroke 151. When the other group of pistons 6 is

activated, then there will be a stroke 152. The anount

Bff cdstbfideRied\gr Bissingtfiged-Batk BEm tBYmRbLU4N Y 1684 icBatrélnunit 254
orithm 30 conbining the use of the two strokes 150

il S0811 Tiscomdympiolenidoriventd eheappredsimaned period of time
AN Rl b St B bbb G R BRI B

In Fig. 17 is shown a partial section through an alternative embodiment where it is

possible to establish an alternative adjusting of quantity and cylinder lubricating oil.

Here, different groups of hydraulic pistons are used for regulating amounts of
lubricating oil. In the shown embodiment is illustrated two different types of hydraulic
pistons 6 and 150, but there may bea plurality of groups with different pistons.

Each group of hydraulic pistons operates with each their stroke length. When one
group of pistons 150 is activated, then there will be a stroke 151. When the other
group of pistons 6 is activated, then there will be a stroke 152.

The amount of lubricating oil may thus be regulated by making an algorithm
combining the use of the two strokes 150 and 151. Thus may be established an
approximately stepless adjusting of the quantity of the lubricating oil within the range

of the strokes 151 and 152.
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WO 2008/ 009291PCT/ DK2007/ 000364 32 The shown principle
operates in that pistons in one group of pistons 150

ware@spsrended with a pin 150" extendi ng t hr oughCEDRI0E/000364

in the distributor plate 7, t3hereby preventing the
distributor plate 7 fromgoing to its extrene

BRIy IR o 8 D g S OB B

with epih S0t eXipadinhg tecugindhble is tl@pmembh;ortplreee Da&ereby @eéVentmg
111. The lubricating apparatus has the follow ng

thsedistribstes | plae de fromhgoing de itsaX iR eappaiien l}é’hﬁaéhe pistons in the
%@h& %%‘?%‘y 5{0‘0{8 étogvf tatgubeﬂecf gh% H% 1}\£8‘J ef@% 70%)212 glogfﬁ Jo fhe extreme
pysiﬁi@mrnﬂﬁesﬁbm&d(bwm saklbjockQhet ween 40 and 120 bar)

iIs fed into the apparatus and pressurises the

hydraul i c chanber. By applying pressure the hydraulic

n|s noved  t ttom an ervviththis
Bhe icr s Brperany g S Tbbid erbratisnel mece: 1 s al so
TRE G88tidafng r&ﬁ?ﬁ%ﬁ‘}ﬂ‘s A hehtiGnelid twh erﬁl@-‘iﬂ B8leRbill JalvesNWhen a
space In front of the dosing piston I s pressed out
pmpinghcyxla etarts.esalenvid alalve M tdpesprind ghe¢ swstemgpressure (typically
fter the dosi as reached bot osi tion
binres A0 sn€a 20 %l 5% RO W B8 aPbimbis ok PSR B i pydrautic
ARy B&0i ster the sensor and check whether the stroke
has been 20performed. The sol enoid val ve then cl oses

at the i nl et side and after a defined tine the
ol enpi.d val ve o s,at,.the outl et

d nd the .
Y Bl 78 PESHEsbe AYarais Higtonds Fravsdith dhoghptiog and together with
dfis i)fstd?yfh%rdog n%tolﬁstoﬁ & RBYcRIHESSH 1Dalkd Sorld¥d itile! Bottom, and the
pistons to the“original position, and at 25the sane
hibmieatieg\oil dro thecsphceanin foordt of shes doduegl pistinass tphassalydutibiengh a non-

SR v Wit g toadifle,

After the dosing piston has reached a bottom position and activated a position sensor,
the superior control may register the sensor and check whether the stroke has been

performed.

The solenoid valve then closes at the inlet side, and after a defined time the solenoid
valve opens at the outlet side and the pressure is removed. Spring is pressing on the
distributor plate, thereby pressing the hydraulic pistons to the original position, and at
the same time new lubricating oil is sucked into the cylinder chamber of the dosing

unit.

The stroke length for the dosing pistons can be adjusted electronically by turning an
eccentric shaft. In order to ensure regulation of the stroke by means of the eccentric

shaft, a set pin is disposed between the latter and the distributor plate.

Each lubricating point has a venting screw so that possible air in the cylinder chamber

of the dosing unit can be removed hereby.



unit. The stroke length for the dosing pistons can
be adjusted electronically by turning an eccentric

W@ h@B092bn order to ensure regul ati on of the SPCDRE2WY/000364
means of the eccentric 30shafs3, a set pin is disposed
between the latter and the distributor plate. WO

2007440 : . o
Fi] AR GF e e PO 1008 e ARKdRE fRIME gy lak ol i
glthérell ankmaiybeidsaiged HifiembtA Mt 1erichiag apphratis. i n
total fromthe l[ubricating apparatus. WO

2008/ 009291PCT/ DK2007/ 000364 34 CLAIMS 1. A hydraulic
| ubricating apparatus for a dosing systemfor cylinder
lubricating oil, e.g. in marine engines, the dosing
systemincluding a supply Iine and a return |ine
connected with the |ubricating apparatus via one or
5nore val ves for supplying hydraulic oil; a centra
hydraulic oil feed punp which via the supply line is
connected wth hydraulic cylinders each having a
hydraul i c pi ston and which nay be subjected to
pressure by hydraulic oil; a nunber of injection
units corresponding to a nultiple of the cylinder
nunber in the 10engi ne, and which are connected wth
each their dosing cylinder with a dosing piston; - a
sumt line for cylinder lubricating oil; - a

di stributor plate which at one side is in contact with
t he dosing pistons; characterised in that the
distributor plate is in contact with two or nore
hydraulic piston at its other side for displacing the
di stributor plate for actuating the dosing
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15pi stons. 2. Lubricating apparatus according to claim
1, characterised in that the distributor plate is

waappooed by three or nore hydraulic pistons. PRDBK2007/000364

Lubri cating apparatus accordi3ag to claim1l or 2,
characterised in that the dosing pistons are di sposed
in parallel with each other and that the distributor
tAeI' di spl aced in direction perpendicular to the
0Si ng pi stons. 4. Lubricating apparatus accordi ng

32 T B o B 7 B s St BF P oo ot
e3¢ h BE@edBies HBe s S kptepanmenris y of the others.

5. Lubricating apparatus according to any preceding
c laagugplycliveer ansh @rﬁrtg@dhmmcqmg@ted with Bleddedcasing| appanetugrida one or

rmonet%rlsnjt% sen B‘% 1? terl ng the di splacenent of

trrhé§ drstre %pg YUy /or acconpl i shed dosi ng of

Cyd cadeil g‘dﬁihh@ adil fif&dog gO\KrhllcE Nvia tMOsupply line is connected with
2008/ 009291 PCT/ DK2007/ 000364 35 6. Lubricating

hpiravlic gulindetsoeathnlgaving arhydpubie austoy apd aviich may be subjected to

char ac i se that all hydraulic cylinders are
88%%38%%@Y&FgW°Wﬁe same central hydraulic oil feed

PdfRmber of R‘f ectidR thBSEdrRRpSIIRS Bt alﬁmﬁgﬁ@bﬂﬂhe Q:yﬁﬂde@ AMm®Er in the
preceding clainms 1 - 5, characterised in 5that the

epgineand avhigh ara gennectadavigh eachdadr dosing ailipderwith e dogiug plston

CasPrS e P S SiRe Bttt g to claimy, T
¢ B AGE R+ d[ﬁ@@ wich f&nelside i9 6 é{ﬂﬁii:t RN thOBb G SRIRST S

for each stributor plate. 10 . Lubricating
apmceﬂrwsdaudbaﬂlthg dxsmlamyr mia’@cledm egniettavith two or more hydraulic

R B ol g o it $r, AR Ror S ol the dosing

engages the distributor plate and thereby the dosing
pi stons in order thereby to adjust the volunme of
injected cylinder lubricating oil in each |ubricating

tro and a . . .
3. lLugr(iéa’ang apparatus according to claim 1, characterised in that the distributor
plate is supported by three or more hydraulic pistons.

3. Lubricating apparatus according to claim 1 or 2, characterised in that the dosing
pistons are disposed in parallel with each other and that the distributor plate is

displaced in direction perpendicular to the dosing pistons.

4. Lubricating apparatus according to claim 1 or 2, characterised in that the hydraulic
pistons are provided in groups of two or more, where each group may be used

independently of the others.

5. Lubricating apparatus according to any preceding claim, characterised in that it
includes at least one monitoring sensor for registering the displacement of the

distributor plate and/or accomplished dosing of cylinder lubricating oil portion.
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15control | abl e actuator/notor engagi ng the setting
nmeans for setting the latter. 10. Lubricating

wa@ppane2as accordi ng to any preceding claim PCT/DK2007/000364

characterised in that it incl3gdes a conputer
systenmel ectronic control unit for controlling,
t S

FEb 8 sPRIALS aFRaS Dop) BecLIPELIED: sPrgkiBied n hat
ay@eﬁleb Afintlers ary/cophededlivid the sinte ébntrallliydraﬁﬂla fogicfeed pweapl
in that the nonitoring sensor includes an induction
sensor provided in the Iubricating apparatus for
e ' ' tor <p
3ol Bl bt fths PERRRRER ol of 8ol B £F sPbBlrfeeriscd n
ehatithe hydmmﬁﬁmdae Gré m&ﬂg&ﬁ ih groups S@lccRAGHth €ach. thélfl separate
grou ps of - 4 bl ocks, each group having a
V@?ﬁh%@dﬁﬁdpﬂmpe and whi ch may be repl aced
individually, and that a plurality of valve sets are
nount ed whereby different activation tinmes for each
8! oekrigdtBgesipataeh a&dtding Ltabélbmaty, NhaskReigdUn that it includes
accor di ng to any preceding claiml - 11, characterised
menitheing sdneor yoireagh distyiyusenplstear e provi ded in groups,
that each group is arranged for displacing the
distributor plate for activating the dosing pistons,
N Quﬁﬁ@ftmg ABPariful WRcEHinzy@r A1y ﬂt)recdah@,t 8185, E@fataéte¥iSed in that it
their indrvidual stroke so that individual quantity
wohrizo 8n @dﬂm@ug?@fm BHIOD F¢t 000 BB4n8 & hied] Jma iwetrpiniset screw engages

RS B e R S RS b ol BB st e

FBRARd off Ofnjed Rl RYlifdri NbRTcatiddIdiCah | éb&hmdbncsmgg dtfdke, and a

mari ne engines, the method 5including - supplying

hymmsllatblemcmator@nﬁgsmggmgah@seft@t@mam for setting the ddtter.

hydraulic oil to and froma |ubricating apparatus by

using a hydraulic oil supply system connected with

thLé'éﬁdaﬁng YppAES Scdoidihe 86ahy B?e%e&n@%ﬁ‘hﬁ%ﬁﬁa@ieﬁs@&‘ in that it
whi ch Ts 'subjected to pressure by the hydraulic

cmdludei @-cosmpﬂrwystgméﬂi@btrmucemm@unylfomdmtrolluig ingatitiorigg and/or

il via ection unlts corresponding to a
ﬁ‘ﬁ‘ie{’tlufﬂt@e Cflﬂ’és %‘%‘Fh@éﬁ” W5t he engine, which

i njection units being connected VVI th each their dosing
cylinder with a dosing piston;
11. Lubricating apparatus according to any preceding claim 4 - 11, characterised in

that the monitoring sensor includes an induction sensor provided in the lubricating

“apparatus for detecting the displacement of the distributor plate.

12. Lubricating apparatus according to any preceding claim, characterised in that it
is sectioned, e.g. in groups of 2 - 4 blocks, each group having a distributor plate, and
which may be replaced individually, and that a plurality of valve sets are mounted

whereby different activation times for each block are enabled.

13. Lubricating apparatus according to any preceding claim 1 - 11, characterised in
that the hydraulic pistons are provided in groups, that each group is arranged for
displacing the distributor plate for activating the dosing pistons, and that each group of

hydraulic pistons each have their individual stroke so that individual quantity
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- that a distributor plate at one of its sides is
brought into contact with the dosing pistons;

wdadsoharast eri sed in that the distributor platePCEDK2007/000364

brought into contact with twggor nore hydraulic piston
at its other side for displacing the distributor plate

Ja(gﬁsu%gﬁy@ft lklgrg%a]ttlgg r%gl(l}l ia@%ﬁ%ds td@@%disnédon the tg%(gtl_p {}fﬁﬁ?ﬂﬂic pistons

cording to , ar act I n
thacarsdesvatedconput eri sed 20control Iing, nonitoring

and/ or detecting of the functions of the nethod.

14. A method for dosing cylinder lubricating oil, e.g. in marine engines, the method
including

- supplying hydraulic oil pressure via a feed and a return of hydraulic oil to and from a
Iubricating apparatus by using a hydraulic oil supply system connected with hydraulic
cylinders that each has a hydraulic piston and which is subjected to pressure by the
hydraulic oil;

- supplying and injecting cylinder lubricating oil via a number of injection units
corresponding to a multiple of the cylinder number in the engine, which injection units
being connected with each their dosing cylinder' with a dosing piston;

- that a distributor plate at one of its sides is brought into contact with the dosing
pistons;

characterised in that the distributor plate is brought into contact with two or more
hydraulic piston at its other side for displacing the distributor plate for actuating the

dosing pistons.

15. Method according to claim 14, characterised in that it includes a computerised

controlling, monitoring and/or detecting of the functions of the method.



