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Lubricating apparatus for a dosing systemfor cylinder
| ubrication oil and nmethod for dosing cylinder

wo mmgioeazbi on oil Field of the Invention The prBGEDK2007/000364

i nvention concerns a hydraulic iubricating apparatus
for a dosing systemfor cylinder [ubricating oil, e.g.
in marine engines, the dosing systemincluding - a

SUPRbhicatifle ag%gra?mg Sfol § dds%}gg gfﬁ@fachﬁdc ihdbr! fifbrication oil and

| ubricating aratus via o nore valves for
sumethadriyr ldpsing cylindei lubricatioweilt r al hydraulic oil
feed punp which via the supply line is connected wth

hydr aul i | i nders each having a hydraulic piston and
\/\hﬁ’@ﬁyﬁé&@'egév Hlcted to pressure by hydraulic oil; a

n Qdnt i @Eibh Bndddhd S Rk Ifpathcicl bRidRing syst
of thgrecylll ilnder nurrl‘(gée{:'ltralllsit nh %ﬁggﬁng%ﬁ%wﬁ\% lg%#ogragio%mg system
c ofon eplireldr Wibtieatéecdil, tebpe i mdriné enpings| ihediesingisydtera including

dosi n iston; .- a supply line for cylinder .

o Py TS gea e RekopB ) Whdbe IWHIce oS apRsERus via one or
Si g6rd il fgtogg% : '?[dll’la gidosing pistons. Moreover,

thlgL feln‘\%ler?t@i on gﬁ'&%‘ér%s alﬁlprg)tlﬁod for a dosing cylinder

| ubri @atrainfydrablic eilgfeed rpunmy iwldctengi tes suppie linetiladnnected with
including: - supplying hydraulic oil pressure via a )

¢ T Sy ipdetsrachanpa . hVirauis Pisios’ gl w¥Gnnay be subjected to
I i ' JRRRRTAL Us by using a hydraulic oil supply
s;ﬁ?{ag’%ﬁmecte d\?vllt’th hydraul i c cylinders that each

hasa aurhlyatrod itjectiqu wiisroaagpontiingho asndtipjeatitedcdlizder number in the
pressure y,tP‘e hydraulic oil; - supplying and ) )

i rffeEe: ﬁfgjf) FhichpEreronngeipd withicagh el dpsiag gy &ithgf dosing piston;
inj RN ingi.to a nultiple of the
cylfﬁﬁg&]ﬁﬁw%ﬁg%@%{ﬁ%ﬁgﬁgﬁg@{’ whi ch injection units

bei mdjsteibntoe plaeelwhichhat eactidé beincottast wigh tel dosibgrpistbish a

dosing piston; - that a distributor plate at one of

its sides is brought into contact wth the dosing

piﬁb%%er, the invention concerns a method for a 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
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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It is noted that in the present application cylinder
| ubricating oil and hydraulic oil are nentioned.

wolowswer91 t hey nmay not be two di fferent kinds BET/DKR007/000364

It may be one and the sane oib used for l|ubrication
and for hydraulic operation. This oil can be supplied

?{,ﬁ{(g‘%@mtﬁg%&e tH ﬁckgr ound of the Invention
ubrfcati ng appara

uses are traditionally designed as
DubficatthgU appaatuldsC breataditionallye dekignéd asep@dpidgl BhikdRvhich are
with respective %ﬁlinders and which are connected with
quated; inglase sesogistion ppth resnsetivaeylingetsiand avhichwre igonnected with a

;
A T, LB BT, ot o
i) 8 o dzzle8 Gk difRSerd (lints dhithy cPlinde@ Gl Padh Fﬁhﬁp RiAiBcludes a

that feed various |ubricati nqugoi nts with oil and
RArelity apfereginroeating \pumnnsotheb fegdovariusglubtieatingl pejhtsf with oil and

Y S YO58 B0 Sl e Sy gron

@ adthijortliof theGhify feSé@ms withi plesdhg Hehdd BEt bh asHctive axially
direction towards the control shaft, so that the
gisplaging pistons avhiddy arej spring oiashd is irketiani towapdsr the rcamtrol shaft, so

[ (o noyv nt or tivati-ng the pistons of
BRE RL 8RR PR EIRALE hRaE b B B g i Gmens or
appatiag Wsesistony 6f 0P eddireatigdrimgshe condition that the
di scharge pressure fromthe piston punps was not to be

very great, as it is a fixed standard that the oil is

e inject into the cvlinder during the war

FEt B ot d ot s b e oSl afporq OB uhgif (HR iB0don that he
ARARAres PrddPurdCiidr the PRYRYBEMPE L ot fE be WeSLaeeN s it is a fixed
power stroke by the ignited conmbustion. Hereby, it has
plaadard dhadbap 1% to bejeieeted intp the ¢ylinder dusingdhe ppmgrds return stroke
ﬁget%sur es._of .tthe maglai t.ude,10 bar. IL.n r egent héears Ltf h

SIB e FIERT dPYELG o SHER U e CPARIETRS ACHRRy IR CYHe before the
kubiel Gl ipdWeP Yok lﬁﬁﬂlﬂe Rgnitddecodtustibi. QUGEb D HERRWebS Blcessary to
atom sing nozzles for achieving oil mst Tubrication
@periategwithn injentian od pump peessures of themeagpitsdo) badowever ,
hereby the oil is applied a far higher pressure for
ensuring fine atom sation through atom sing nozzl es,

€ Gecet PERS HUKR Bén tpRopddbd R in@EasBRRE 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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Furthernore, in recent years there has been a tendency
that electronically based diesel engines are produced

wo o008/00820er extent, and on these engi nes the neChARR@aI000364

drives traditionally used for zdriving nmechani cal
| ubri cati ng apparatuses have been renoved. Lubricating

[ | t.hus tioned in th resent . .. .
AR PR sftah i po R SRR 400 Sl gl DTy dpgpect mechanical
oepling WiE theddronitshhf Of ARZehlohe, WheldBY it i6 Y6$sRIS to H30ide power for
control shaft is driven through a direct or indirect
B Rethiatian of pupiph 95d w the same time frkadiugvie syhchrhaisatingi basween the

SRS bfmb Bo R AR 58S e T HE W 85 chplfsc

synchroni sati on between the crankshaft of the engine
and the control shaft of the |ubricating apparatus. A _
g RPOD Rt e e- g igcluile a bogrehaped arparhiap ddusing dram udere connecting

' [ ' d. ] .
NS Son 0 S RO B8P BSRBEA R i, .5 i

@wehbet 6f @2aunber of 6-24. The pistons are
traditionally operated by neans of activation
cans/ rocker arns on a through-going control shaft

ich is rotated synchron ly with.the crankshaft of
s i & SOOI SREPIRL B et O pelSafiof B fackemgrms on a
aklouyidighdg oatrbl shhitekBich $s RAAYL §RhaAnSally ShfteMe crankshaft of the
defining the extrenme position of an associ at ed
FogingathepisioasrareTipeing diased tawadntey abdvatiparcamsdTlicre is provided a
determi nikng.indi vi dual operative stroke f th
5P aRY dstihin &b oG Bostinn o wh yrostadpettyalon cam. The set
s inthiiee dPepdtad fd_i’%&?mizﬁy% indbAIERbb &R ACHRIKES BOhE Bistons and
the invention, it is possible for the user to operate
wherpbyeiba nssorciatedgyieldjof the iodividual pigtohgumpssynchr oni sed
| ubrication, which is tinmed according to the rotation
of the crank, or an unsynchronised cylinder
IBipubgiBitidANaccbrding % ¢ indERIon] Wi foRdibRNok MR uslP8S oplihate with
depend on the rotation and angular position of the
cepmeling imjeetiomiiméng foner synclyonised hirieasom gvideimintiméd nccording

e A e
IABPRALGH thatl @HRdt ﬁépéla%nﬁﬁgfﬁﬁi&%ﬁ%%g%r g&iﬁjdnv th€ crank.

nmeasur abl e engi ne paraneters. It is a esirable to
adjust the timng concurrently with the actual

eratin ituation of the engine in a, _r
ermore, there 1s an 1nncreas1ng demagd r’for arhemble 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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flexible way. Al these adjustnents are preferably to
be controlled centrally. Driving the lubricating

wappaeoases synchronously with the engi ne sperdI/DK2007/000364

el ectronically feasible, but extensive and costly.
Wth such a system the tim ng can be changed

[ [ i NGyt | i nder_.l,ubri catin .
(AR Bhiier nbTaNR L 1 BrRaRG Jo i dQIEF il Bhc BloRSher engine
triveolaiydr, Migteonlly Wokdibidity 0O adijubtingSthe)ddkae! ik Yo R tH0886ke of the
with one portion per engine revolution, the only

pEIsh| Systgmaior Hs putmioagist he dpserdhed inPK patshhapicatien 4998/85.

. . A sy for .thi rpose.is e.d. .

0 if BT o P B Mt S8 PR3 stk in
sieptieithts oR ey algae ada Changidg ks @ﬁ&iﬂ@h@d’ﬁn“ag fonly be effected by
adj usting the _punp stroke in dependence on the engine
IreRlacingHerrgmysksiyich gise pare disks with aghifforepttrasfsferdheatioby
replacing the camdisks with other camdisks with a
different transfer function. It has al so been proposed
tIoh@dilstsbeeh PRorI4bP 1S 4dj 04 Eh O PuliP ARk Oy MheBRNGF LLdARIIBble motor,
notor, e.g. a step notor. is has been used for point

leubrd etepi watorbilihisi as Beadi psadcfirtpaint bbrightians tbutrit is difficult to
C tron wth conventi gnal ricating apparatuses. .
EIRAG L Gonlbiioe” B g 8bnal g BrhERRSRAPIE"E system i
R @ikclod@Pin 6k HOMED A2nd 3PS Rabn WHORI3RE6gANE, from

DE. 28 27 626 there is known a lubricating system based
on lubricating oil supplied in nmeasured quantities for

term ped t4 i s _thrpough opgni.ngs in the
HFARHERT, A5 thie' 2} ol ohic i R BB Bl bosed on
A@ssdalihg | dil s@ppleedS i Rh&SEred ORbdnditibd T8r PredeR@m$tRsl Athet htervals
be perfornmed at the individual |ubricating points.
rhovgle ppesiegs in theredindgs sl 3Here, ticreliB3®1 IndBtatet argHpossibility of a
673506 A st f .the type.nentioned j.n .t . .
3P RSR sl TRe fong R ebErlay af e mdiiay e inrisatip goints
a distributor plate or simlar structure acts on a
plurality of dosing pistons. In these designs, there
Wiurthetseorenigoth @B £3K583 Ay IDRJEB51DB1tdreCHA73506 iAdnsystems of the

his wi].l cause disruption of operation fqr all. dosi .
S pfobionea 2 e RS Y KBEVEL PR @ veBipliedting: vie o
Widthbitb@glatd 6 8imitt! dtkRire Weds! or HIHGRE) 8 dodihg Bafons. én these
hitherto been the practice to use sinple spring-biase

designetthenre will \besondh iydmahic raybinddr fonethe ndctivatadn. 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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pressure in the cylinder, but which yield to a
slightly higher external injection pressure. However,

WO poosoomecti on with pressurised atoni sed i nj ecPCDDK2007/000364

i's desirable and necessary that the val ve system opens
only at a nmuch higher oil pressure in order that the

(fxll le%aﬁ@nttLa%gpgaq{bn.aﬁg%St qu%ﬂ&&%étmerg}uggﬁ? tbﬁ:gn proposed with a

pr éSsuri se om sing Tnje

beGianNtdlly: péersde hiteicabys dppatahiR0and £ MEBSSUE dosing cylinder
differential factor of up to several hundred

pericating PH abthelype mentippid igattﬁqa émrqdﬁcti@? jBydlhls egnq’:ipler@ﬂcﬂbed in
B LRI SRR PRA855R 1l DY B ) GBSy on n

haeigT doCtirbt fhereOinby BE atievddyd BeXBY él6diRfid BordtRE and a central stepless
i ntroduction. By the principle described in the

werirelordhe gesiemio the ubricatingpoints. Fertheymerd; tere may also be attained
tablish.the cylinder lLubrication in a way so that

g’eec(?sé;’ ysnglglegg% %l\?g S8 bl e el ectronic control

and a central stepless control of the dosing to the

| ubricating points. Furthernore, there may also be

dibisainak de pehicy gkbynsing aspedalcetiingoiniowith Isetting maags engaging the

PbFe BB R U S Brtol P RPN PSR o ausing
W gidguiennected with a control | abl e actuator/ mot or

for adjusting the setting unit. It is possible to
conbi ne the technical effect from DK patent

T
403 ARk HERRbeCh a\fwgbl‘éﬁ% WiRdre %ia@iﬁﬁ s gégﬁirﬁd'ea @ygl%iﬁmé a suitable

systemoil to a dosing unit, w the t cal ct
afimble of nedest for mpeinhaloshutting pifesystene rodibto hodgsinpyvimie with the

STl Pyt o st Lo B HEFeBY f0 PRt oy with two
‘afteﬁﬁﬁv%%&sﬁﬁ%’e@ fgﬁ%gmg Hrd'th £Of luﬁlq@‘itfng %:i}'. ons PA
4 0103 e

2005 01629 and PA 20 are | ncorpora by
reference. The present invention nmay thus be used in

nnection wth nmethod and apparatus as_described in
{The cratsotscrtebe tro ﬁa&\'@ﬁm@@mf Dk puant appligssions PAGRD0S 01629 and
e fn1 ' sed in connection with
%{P}]%@hk?lr?gé%%%fng&pww%f&f&&é&

The present invention may thus be used in connection with method and apparatus as

described in the mentioned 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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| ubri cati ng apparatuses and ot her nethods where
hydraulic lubrication using hydraulic pistons is

wa@ppkioetof or acting on injection units that i nECT/O&2007/000364

dosi ng pistons for the cylindgr |ubricating oil
Qoject of the Invention It is the object of the

%%?‘gﬁﬁ“‘k g{ﬁ{}tf (‘J,gnégni ndi cate a method and a

Ica ri'ven |l ubricating apparatus w th which

iThei 18bMa%s s Bbparkis ra_b&taﬂ? 18 tieeinyemt®n BRJeBuldRGn GREAR distributor
;é;t@ﬂ] where the risk of nmalfunction is

@ ésdn cppiget Wik itge oo morhbydrawlempiston aThe othabside fridigplacing the
or di tpo the invention is peculiar in
?ﬁ%ﬁﬂlﬁ{%@aﬁ%ﬁ? ?Cg\ﬁ"?%llg tﬁ‘? AP RSPRS-contact with two or

nore hydraulic piston at its other side for displacing

the distributor plate for actuating the dosing

dihet weidod Ereonding byl the toediion is peculiar jinvbatt thendistsibutor plate is
uhiar in. that..the distributor. pl.ate i s brought into . .

AL P oot o, 61 RO BRI S diit 4fer e o iSptacing

The@ibtribube tpie@é fodiashiafed the dbﬁﬁﬁg?ﬁs%ﬂsl butor plate for

actuating the dosing pistons. In general, the

| ubricating apparatus and the nmethod operates in that
4 a nmni of t.wo hydrauligc.cylinders are i contact
T Bl BT oo bR ottt P et i ina ot et
WiatBinkhemdTHvo hyRiastie B?Ilijnbdr%ﬁ #B UL IR iftOht ﬁﬁﬁn’b%tor aalate which,

measured injection of lTubricating oil is discharge
idae ¢ theesontabt witk thedasingmastony, eciuatethesaiso thak a measured injection of

hitaBe §1. TSy M Splet P er Rt P [ principle, o
Riufiriben 8 nitdhARYindepehaBhieREnAiceiRASS REO BRR R ed Pl dr®ing the

than in a situation where one hydraulic cylinder/one
Idpsing (istensyiHeroby is achientdfnmane tdeperidablecsodution thiem én a situation

oL oP L AR o SRR el S mor

AFAL Bisshscan be nmade nore conpact, and as the number
of nonitoring sensors nmay be kept down. In principle,
one nonitoring sensor nmay be used for detecting the

?&éﬁ%ﬁ@%gﬁ%@é (%Iuatc reﬁg :ag ga'émp%r ’pe,!c 'Icgl solution as a lubricating
apparatus can be made more compact, and as the number of monitoring sensors may
be kept down. In principle, one monitoring sensor may be used for detecting the
movement of the distributor plate. This is advantageous compared with prior art
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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systens where there has been a need for a nonitoring
sensor for detecting the displacenent of each

whg@sae2pt pi ston/ dosi ng piston in order to SUPET/DKI@7/000364

if the one of the injection ugits fails. The system
according to the invention nay be conbined with

ing,the. a untfdosdl ricatin ltote

REs R o ALY, ceuhd Bl iy 58 oB JePlvina s pikim gressure
@BGM@dP@'ﬁE ipasad o%n&aéréﬁﬁ oPRPIrh @R i8Bns HahEByme HHR, with one or
advant ages of t he present invention are conbined W th
e aaly afvalrssvineh eteeprpiceblsprovisied irothedormt hsolenoid valves.
| ubricating oil amount and the timng for discharging
the lubricating oil portion, as a set of valves may be
G thé %)t)ﬁﬂtufs OdccMBlgy td h&tinbdhtibR it tik 'Bo@ﬂﬁfe' % cOhibine groups of
| ubrication and hence also the delivery of
élyéuaelm pisthmauwhereo¢achfgyoue aensjstn gf mhnmugh twhehysiraudicepistons. A

the d d
SrishiiEay TS eisp i i B i L Pt o BoR Cmicnbis s, The
s ordERhile Bistdn8Mare q{reféfhbi’y %ﬁﬁ’é%:doﬁmﬁiéﬁgfaiﬂhéﬁendent so that

pistons at the same tine, with one or nore Sets of
Vailure of oie grhup deesm@fmochmwhspupmnd énltheroperation @f theodther groups.
Ien i d,val ves. %he appar at us accordin

TSREATY. e gOREs gueiele oa® ™ bRt Bt gpiute She may thus
hYs%ﬁiébt the BAiEAS Boup WHB b8 RAC Ehdik @YRogoNsi st's of

m ni mum two hydraulic pistons. A solution may thus be
provided with one, two or nore groups of hydraulic

i stons.. The gr s of hydraulic pistons_ are
DrrerBPadimynCef a lur e RSt e dRER 6 dRYeRsen is peculior in
it W @ist@ibuP H1AE RURIpHBRS] BP thrBE 8PHER H’ycﬁédlf?:t ﬁl%ﬁs iffereby may
t he operation of the other groups. Typically,

e edpsvalpbatateasnef hiluend onaod therhydesiic of lifiders, moeim:mﬂ)ances in
SRR o5 SRSCERERL o fen i SRoraP b 1 e 1h e direction of

r n |
A A 1 VST

Wlnmierw dhabydreulpc s;thmlsrs wiiresbyllynee/proeidad iwigvdspladeatent which is

GrRvalPinatlel S Shar o gl AR (e

di stri butor plate WI|| occur in its direction of
di spl acement which will preferably be provided
pea [&eﬂltdd)acutsainlcyletaf thé hyrﬂrﬁdllicaujdindersy tHerwystes, mipde adapted so that

dr c cyl i nder Il usual pr.ovided with
gl¥ B}%ul | laWﬁne}ﬁ e\gdlsplagedu across 1ts entlre\”sur? ace 1n the direction of

displacement in parallel with the displacement of the hydraulic pistons. This may e.g.
be effected by disposing the plate in guides in a slide chamber, or alternatively the
plate may be made with a certain height so that it cannot “capsize” in a slide chamber

or guide in which it is disposed.

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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nmutual Iy parallel and perpendicular to a plane
distributor plate. If a fault occurs in one of the

wogasam2pt cyl i nders, the system nay be adapt eBCHOKRIVA000364

the distributor plate may be @i splaced across its

entire surface in the direction of displacenent in
Bﬁ%ﬁ‘dah&ll tfl@ doBifie gﬁ&@ﬁ% Ere%r t‘Eﬁh gyﬁj{\%ij lcbﬁe%pﬁnding to the
pi st ons. |s may ec ed i sposin e
miaaelemtlm\x@whdhshydiatﬂmsmstdns m’ealnﬂp@rced or alternatively

t he plate may be nmade with a certain height so that it
cannot "capsize" in a slide chanber or guide in which
'Ier%%plécétg\%eIT%’ gﬁglg ggﬁlg%ﬂéf %%E; é‘?@pﬁﬂ’s %?@%%&Eul c{;tgst{)ns there is achieved

peadbamstgd in thitaheyt dre plasi hy copntattonish diealistiibos pﬁnd ms a contact
parallel wth each other and that the distributor
pt &tlablished; whichcls nqtre gerradienb eopeichiend ihers afillt be dess need for

éfaﬂgesgfo gfﬁ%%ntv‘@flé hﬂﬁ?rtr{ﬂ’ %Xgrtgf"#ec%yglg%g Hgsn?é 8lstons and

| spose In pdra

emmﬁmhmberﬁ ﬁ&ré@ﬁhﬂgt}mﬂ@ﬂmﬁc\ﬁidtdnsm so be di sposed

in parallel with orientation of their |ongitudinal

axes perpendicularly to the distributor plate in

' 1at.| on. ' 0 f .t do

g{lggs%} t(ﬁ%ﬁééf@:ﬁﬁhh%?lg? I)céups? Hd sqgrﬁ] 2 élgerr?oefgig(l)l Bileige ‘? agL%f: 6ear1ng or

uheedessavelven ddawBiof thd distribytdi pldté Whﬂﬂh&h@ﬁﬁe Si®in pr1n01ple to lie
di spl aced. Irrespectively of the nunber of dosing
é?%?ld@ﬂﬁ‘?ﬁyl the eendent maththe devisg pistass and theddraslie @lsénns
advantage in that they are placed in contact with the

di stributor plate. As a contact is established which

iAscoming tpes fankat e@bodiawht, Othe hibeicstint lappdgruk €sSod8g to the
for tolerances for the allgnnent of cylinder chanbers

frorentian & peawat Methatoliingudkissat derst anel ntswtpm@ ser@hlafmgsglstenng

U SEBLLRS DAL 5408 SRS okl PR e of e

liteicathg Wil lpbrtid@f cause tearing or unnecessary wear
because of the distributor plate which nay be said in
princi ple to lie Ioosely bet ween the contact with the

a fur{q%er e%n;‘ﬁg E%r?gtﬁ%lplg Sﬁ qurr?}gh)l : |Ss%é)s§ % fg%%rggﬁr?%e{e%ﬁon of

@61&@(&%4 &@cﬁ ddngmduiy STt uBicatifig REC Wi mal et dctéd in a computer
i ncl udes at east one nonitoring sensor for

ﬁ)éfijﬁ? iragict ¢ratrg] ypit arsedrdon coitrallieg, dhenitaringt and/qy detesting the

?‘un k8hs 8FHe lric% fgap%%rsa{msg of cylinder

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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| ubricating oil portion. By using only one nonitoring
sensor it becones possible to perform detection of

wa@orsmeby di scharged anount of | ubricating oi PCT/DRR&7/000364

may be detected in a conputer gsysteniel ectronic
control unit used for controlling, nonitoring and/or

e AL L R b, b AROARRREEMAT o acor

The noni t or

RafpdtedTof hdjustipasley eatRpbratibn GatadMoiSri, %%’gﬁig%’(c.i n

the flow, or a ball that is lifted by the flow, or
nmoni toring nmeans based on neasuring the novenent of

i .Ng: Di [ [ I be b
14 AR S RBOARL B0 e PRS2 e

abOing , foR ek HEéiAY nitstifan AsBEThIcANyliR8EbIOLk.| Control of the stroke
preferably be provided a conputer system According to

pitiagis diseastabdishedheia) aperiteod tvian heagmpirotehle netonthadt regulates the

&

t he 1avention, this ¢o ter system,my .include:. - . .
B ARt B el MR Bh BB F e D Tgpriating o
sohle Eehirbn®ff e tMEng ORI Bffedtdd tvial theaRalRe$06d ah&R may be
cylinder block; and- a central conputer, which

ppefasycleded, theesbydwevidinga¢annedinpuandr dimnacti@?cmqa system pressure
f ' ' .el I. ta,. ..
ST bl O pa gl At Al A RORLPF B8 1 FhBrieason

thus used for controlling timng and stroke | ength

setting for the dosing units in an associated cyli nder
Byoibis. sobwionrwith e thydraalic ubsicetinganparegus, one may thus adjust the stroke

STATE IR o 0L B e o
Ihaihds, oft BEleebPhis 9 tiRELR e Shd BYdaMlié NPiKicatil rapg,a,tahﬁ,guses the

ol l volume. Control of the timng is effected via the
\natixaglic/systen lod sehipln yiathe vpleespirfinms gk sttakeraébpredetermined point
pr.Qvi di connect {.0 nd di sconnectian o yste i

B B B R REELDET iBrme R i B gy HepiFS: St of the
aMbuBPIoft luBficdting®oil Ofed | t4DEdfatIRGer BY & BinglcSBhttp! @Rbke for the
with a hydraulic lubricating dpparatus, one may thus
deliripsting hppagatnoiey dadchikreedtin aictegtrohieelly comitwdlied yayand

it is thus possible to use arbitrary stroke | engths

/points of tinme. This is possible as the hydraulic

FTHRE i€ & hEBiAPRE RV SeHASsekd8f valves (e.g. solenoid valves) and to let
several groups of lubricating points have their own timing in all cylinders or only in
some of the cylinders. By embodiments shown in the enclosed drawings there is
described a solution where the stroke may be adjusted for all. However, it is noted
that an alternative embodiment may include 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



10

15

20

25

30

hydraul i c/systemoil which via the valves perforns the
stroke at a predeterm ned point of tinme which is

wa@omsna2bed el ectronically so that a | argely sSPEpPDES®7/000364

adj usting of the anpbunt of |upgicating oil fed to each
cylinder in a single punp stroke for the lubricating

t ' I.13, ectroni.cgl.l .
SRERDR, Ple Ry R U 8 R B RELFRT NPt bpegient, onemay
suffceofvithabie aicbanglatcd op@nitiveicalg/ apparadsl T8e | Mping furthermore
several groups of lubricating points have their own
thegpmes iThoTg| Fimple i 3d dhere owﬂb%rey nepd sforrefepfer tipipes between fewer
cyli . By enbodi nents shown in the encl osed
é%gkﬁﬁggithere is described a solution where the
stroke may be adjusted for all. However, it is noted
that an alternative enbodi nent may incl ude that

aldjeuappaeats acoxdieg e thshinvertionhmay detused foretaaditionnl lubrication by

-t h Y} nkiQ r S 0 ubricating.poin S
g%é §%§9$W$sg§ﬁ§ %Rggcggggﬁpgg%g%GB§Wﬁ(ﬂhé%gﬁsggtép'&g-SH’
Qubridafibe. WBYiA8QahiEs Bf the ifvendith Cald SELBIHHRYoPEAAS Svould be
a di splacenent in height of the setting neans. During

£qusily dtragivedrresppctivruel the lybsicatdmmpréncipleycl i cal
bl ocki ng of a group of lubricating points for a
cylinder and/or a cyclical blocking of a set of

VEdcofding torthe hredeheindahtiottit S AR goBdible th BRovidd bhlsatnkMonitoring
apparatus may include a plurality of punping units

tsaagor deic Aetpeting thhalisplessment pfi shendistribofor iate sBudbke sensdr may in
h. i k. I i.d I rol. In. that ,
R iR S R e BRI or excanp .

one accumnul ator per punp unit is not required. In this
enbodi ment, one may suffice with one accunul ator per
| Albrnaiivelyn gevepp aersorsmay he upadpdistgbtited aeressihe dadverf dhedistributor

re sinple as there will bhe need for fe i pes
3Rk el R Gl bHEGS altnocd ¥t TP ardhiis Phfibatel ng to
the invention may be used for traditional |ubrication
by using non-return valve and accunmul ator at the
ilhp ebraloy of sensorsatigiribated ecrgss B Padewtfthedistribntor Plate are used, it is

advapt age.of the.invention .an ssibilities of savj )
Ao et i Focacee 1 DEpR gk dpiachent of B entir
| diib@at ipPdle Pk NGdeRll Berfdiafed! Grng he dib@ibRIESHMe tilts during the
invention it wll be possi bl e to provide only one
répsplacemienig This may e.g. be the case if one or more of the hydraulic pistons fail. In
other words, by using several sensors there may be performed detection that 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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sensor for detecting the displacenent of the
distributor plate. Such a sensor may in principle be

waoele@posedl centrally in relation to the distri beXtDDK2007/000364

plate. Alternatively, severaljgsensors nmay be used
di stributed across the face of the distributor plate,

. t e, that. t ed |inear enent..i.S
300800 il i o8, LRSS, K0P e TRUGTRRk & wt ot
0618 petfbEniha €t Hove ARnbbRdr ddputiap oPRlRIg 6f Hh86ktink ineans.
IS possible at the sane tinme to ascertain if a true

i near displacenent of the entire distributor plate

. n_perfor.med, .or. if the distributaor pl i.lt.s .
ASRiRE0, S ST oot gt A 1 3 3,35 ublidebpe points
WiEclo fnagﬂj’e%e_@tﬁoﬂeﬂen Ryl Fﬁjﬂpis Of B8 o Aered, 3blthat! gosEbRShiling blocks
wor ds, usi ng several sensors there may be perforne

¢an det feadily Feplacednimpringple, flriubidcasingi printy qeodwi gathered in one
functiqgnal. failure in one.or nore of,the.hydraulic .

PR 1Bl e v m P e 12 oA BB iy will also be
PoRbIRL US tHRBE cadds) RUSprefdAOBMET it tbrd SccBRSFHAES Srifdssibly larger
section a |lubricating apparatus so that it is possiblé
tagcuyrpulators oy trbaicating eil.of sol enoid val ves, and in this

way to provide the possibility of different activating
times. This enables a lubricating apparatus to feed a

th Widdrithat € dedEntBRRIISconYRftérd in SHGHiBFBhed BMciéh of the lubricating
provided for adjusting the |ength of the stroke. Thus
ahparetugnihereisapasaibdity of moitesingethe cofrestt Ystilang 2 njtlie individual

AireaBy® Bt R0T BLinoptons 1l EioER nE5kABHe vbie Hifent
dosing units in acylinder block. Besides, it is also

possible to reset the stroke Ilength as well as to
exegbrding ter 4 prefidrrey enilwdithovte detestiongafdbie didgplas¢meny of thet distributor

hei.ght...of th ti .. Typi [y, hyd l..i
Pt i e psramnat witlld fret st ek St pton 6 (iihutey plate has
RRifotfed\RisthkdBYeBabBAS 18B&Hhd W& the ENEMRSr Blatd fgglitgated at a

three, so that possiblé failing blocks can be readi
tepipasisidn. Corrpspondinglys it atill dlsdobe qmissibly oinoust easendze at each

%@%126 .ed in %g .section. Lubricating apparatuses with
AR ROHIIGEHFS% at i ng points will al so be possible.

In these cases, it is preferred to fit nore
accurmul ators or possibly |arger accunul ators for
IMiérepeat iahgheishme time there is possibility to mount a level alarm on the

lubricating apparatus itself. The level alarm may either be mounted directly in the

apparatus or on the supply tank for the latter.

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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In order that the decentralized conputers can nonitor
the function of the lubricating apparatus, there is

w@omsio2bi ty of nonitoring the correct "stri ki PQgli/D&R007/000364

the individual |ubricating apparatuses and of

noni toring that enough lubricating oil is present.
: L . g ¢
50 a8 ey A LTRGBS Bkl

{esrhmomadist iised/shavs.OAltginutividy,dt fis pogitae tovbembinge separate oil
di stributor plate has performed a stroke, preferably )
SYPRI¥ OE BYrABIGPERD PR &l alterdperigiingump s thatthey gachgoatrol their

%&nog}gﬁggj{-gl&guﬁc%gtg&s_pondi ngly, it will also be

poss nount® a sensor at each |ubricating point

if desired. Moreover, at the same tinme there is

possibility to munt a | evel alarmon the |ubricating
dApranaitvaly, it gullf alsorhe pasgible t apensesyaleindprandpet feed pumps for

L A L s

dekievedethord Oive PBiatioh/ntyemeht of3ho aREilitler flete! TRARSE fiay e.g. be
t he fl ownonitoring principle known from nechani cal

IPeBYible 40 iapplyapeh e frnsivle fmyppetsiing with apluralith of selenoid vatves. If

3583 Sy 00E a4y B8 S50 B R s o

e tohoralotieg sblegoid wilves Mgcandli t0fok @ Malfictibgihg solenoid valve. The
enbodi nment., the | ubricating aggfratus accordln% to the

ivirigating appayatye euAyi aseording ez Tuather embodiynenhtis de peculiar in that

' d £ h | ..hyd i
R N L T
Gyeaplic yatfem ptiys embodi ment wi Il al so include systens

where an existing hydraulic system (common rail) is
used/ shared. Alternatively, it is possible to conbine

oi |_suppl vy, or..hydraul i ump. With an. . . .
IRRR S BiwaRR e A UGB e pftion i s possvle
QM gKeOs swafchiipdsd Whdt Ghe i166:ating Apb&afiat éaveberatetwith Ithe other
al so be possible to use several independent feed punps

fselenpiddyadve/goup; s asatieh pelvsr ¢nsyreg moesssreofeliply of thel finst solenoid
i f.ons. It that way there may be achieved a nore sure

oﬁeration/nnvenent of the distributor plate. Thus it

may e.g. be possible to apply such a principle for

operating with a plurality of solenoid valves. If
e solution may both be used for systems with own hydraulic station, alternatively

already available hydraulic sources may be used. The latter may entail that operation is
to be performed at a different operational pressure, and this will require that the
diameters of the hydraulic pistons are adapted so that the dosing pistons receive the

same 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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one of the solenoid valves gets a "fault", this wll
mean nothing to the operation as one or nore other

wagodosnai2gl val ves may stand in for a mal functi oPCTDK2007/000364

sol enoi d val ve. The lubricatiys apparatus may
according to a further enbodi ment thus be peculiar in

NAOnye PO R ool RE AR B | R} Bl ] ypricaing

ptioie, abit encdnirofiabliet dotidtemuloe efgpimottRnRiithgv e Btsstting the
stuck in an open position, it is possible to nake a
“%.ching so that the lubricating apparatus can
operate with the other sol enoid val ve/ group, as a
switch valve ensures pressure relief of the first

gateaivelyy iy possibie i adjustith stigke Byahbarl @ f Wsesbtfify unit. This may
systens with own hydraulic station, alternatively )
R céfgetpd by an| astengegriruth penciorWhish vimg coepling €. Thorm drive,
I [’ ks -at | ' ertonne t ..

SR BRI R ORRIR I Lo e SR PP ubimen

i€i6) pbdseblé faddjhsh ehekitae therchaifing the poyidioaur tie set Sk@ns
are adapted so that the dosing pistons receive the
same action of force. A solution where a stand-al one

r ' ' LS. in j n aj_l. abl .
OB ot ohhP e by SRRty B P g e,
PasHblPreBE Uheivaindl edjudtihy eofi indivadual gﬁ@ﬁ'@ﬁﬁ% poifisadine Ccommon
pi stons. According to yet an enbodi nent, the

rdiystingof dee sppler &t perferaradr dieeigpnienllyheonttelled thyothei decentralized

S5FBE ot Yhnohed PER ARG 3o AR S PbE P blPe iitralfeeDE motors
ik tuth S ddoerteE sRAffhR] Rereby dRhEOheshEkERALMDIRhSHARS pistons.

in orderthereby to adjust the volune of injecte
cylinder lubricating oil at each lubricating stroke,

B SRR A S P B R BP A AR e ot
Ras&iyPbBpbrdionsl bt if 4 HRe:s HiPkReR¥ntBTANSoBE] thPisSBlebicAnstead, a

unit. This may be effected by an arrangenment with a
e pieppionlity i pwyidadngls elternativenty thesei tveo, embpdisnents, the

é@?lg%? 5}%§%}Sﬁ¥bgc%%1%gi8$ %%ﬁ')?l? ogeoéia}tl ia(%ﬂﬂ%e &roﬁceetvi?? él Q}éﬁci&lte driven by

a DC motor.

Furthermore, the lubricating apparatus according to a particular 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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it 1s possible to adjust the stroke by changing the
position of the set screw. The stroke | ength nay be

wa@adjoamsoed si mul t aneously for all |ubricating ppCTDK2007/000364

however, possibly wi th indivigpal adjusting of

i ndi vi dual |ubricating points. The common adj usting of

t oy (YoTpY r.ol L. ..
RS BbAARE 1 BpREY RTER SR SR KRR b bt pincivte
tlandil slysplp Aeayte aftihgedred tHas one nﬁl%’ secHWeBfden onb @k nid#e Rinds of
the eccentric shaft and hereby change the stroke )
cabiedan lericating pilinsitherangnally vk patosshigal]ye A hisamay bredone either for

[ SRk nt . and st.r oke
A SAa B8Rt RERA A S AGRTROLE TARYED g oy b done
dhBRbike g tpf ordaut@aitially ydnbsns St RCdledhitdI5t @attolléd solenoid
direct proportionality is provided. As alternative to

VReewhigh By dswBlnt alsotbre capfrelladomianthy empitere system/electronic
ggﬁﬁ so that one nmay adjust the stroke via a

spindl'e driven by a DC notor. Furthernore, the

| ubricating apparatus according to a particular

enbodi ment is peculiar in that the setting neans

iThe|canieal comnute oAthe eorspuiet systega gitejishesecongial fomtheHubricating

[ ' li,di,,ng.. 1N recess,.between the eccentri
o8 AR iy oo, RSB RIREI S el bRt e central
2PPPURE USmpHves BWe PCE AdnainTet afd A b¥dkupPC: Besides, there is provided
di spl aced, one may change the position at which the

&ileed! icpuirddruny) assesiated withspd gontTelling ahe priatd lulricating apparatuses.

i de_wi a _hvdraulic,.pi.stegn wth a .
RIS Ukl R Etible o SRR e ol B o afboStated tubricating
hyﬁﬁambbpq@m@ﬁm@g and with a slide rod having |esser
diameter and which is in contact wwth the setting

means. This construction enables inplenentation of an

r nati.ve stem. sure in relatively sinmple
R e B BB o SR 0B
s&prﬁmeFammwegmgtibmdreauﬂmegulaieud)gerﬂﬂsn-appar atus iIs
t\{jﬁl cally fed with one kind of cyli nder | ubricating
oibhp-dependent jegwlaidomplie. lond depdndsnirpylatienofitbe amoamgedubricating
éﬁ,that one may switch between one or nore kinds of

ytinder lubricating oils, either manually or

ah PBPetiddt Yeguldtion, M8 YcylBd&9REssBid dipendF ,re%uﬁﬁ‘f@ﬁ Rt &sticating
apparatus or for a group of lubricating points. |

pHaet i ce, this may be done nmanually with a tap or

gﬁa?%ea(!lelp%ng%t %Eg%ﬂl%iogf i.e‘?l gxt?ell ﬁl%%i%ﬁlxt?o%l ih)éogr?e%%igr? l\xlligldchanges 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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val ve which may possibly also be controlled via the
conputer system electronic control unit. The centra

wa@ooop0er1 of the conputer system establi shes aPCDDKe@I7/000364

for the lubricating apparatusjsccording to the

i nvention. According to a special enbodinment, the

C : . .
oo 10" E frflcu bR IR ol Il endh TRy e gyontion is
yrictliassothaatthel commphtedrdntronis pbiforgedonethod 1644 control with the
'”brkﬁﬁéb?g apparatuses, The |ocal control unit

st merigimiggen lral dafa qollgetinn et thpdndividel eylinder and a
I k ' - ol, i L
A GopREL PR Mooy SRR adN e EE MRl dftubricating
cahcdreespgringid: the expfedted plamee ainotustg oif Aibriehting oid-

unregul ated operation; - bhp-dependent regul ation,

i.e. |oad dependent regul ation of the anmount of

Ik ' [ R - | ation, .iq€,

Y A Bh 1R cbmpitcRREP BRAC Bt B S R Rt Serety the wser
duttherotore Hasathec bagsitglitye pe nitefotminggdl Richiodatal cBllecB¥h! @/at the
l.ubrication in connection wth changes in | oad.

paCividual cylinder; apd ysing)| theseprdise latg puts for edjustieg supply amounts

t : ' ' fear f_user . .
308 SRuiphy Bl SORPHAE, Mol RRHERWS! sl S5 ip b sfinder and
dfovahesgastd ttepebiippha forbdiesduat cAassiLidd §ubs€fuently define how

regulating algorithns that are entirely or partly . _
188 dagaborated 1 e dpreairplised hemputangsto regudpte dinving sad amounts in

d data i nput (FE-content, cylinder
§§@§§%F§£§§y|inder tenperature etc.), where the inputs
may be applied to the entire engine or to the
i_ndi vidual cylinder; - possibility of overlay nodes
vire s iy @d@%ﬁﬂm@ dhe deeeniratisedeempiiers mag chec tsednfoargathering local

L AT A e —

iffowanéteBranidfor temperature sensors in individual lubricating apparatuses, and via

the network supply this information about conditions to the superior control of the
central computer, in that way achieving the possibility of e.g. checking if the supplied
amounts of 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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peculiar in that the conputer control is perforned
with a local control with the possibility of

w@esBoo9dNng a | ocal data collection in/at the PCT/DK2007/000364

i ndi vidual cylinder and a superior control wth the
possibility of controlling the delivered amounts of

| AtRbid ﬁgﬂon}%t lenﬁ%ﬁfrﬁ&f’?%@ iich®n dé BSaeReedRLiRg &Mk dnvention
anount 'ubricating oil. The decentralised

Goppalier $d ¢1mtthe;|hydrauhs paﬂimsbaneshoadb(bmlgr@mst that each group is

\éhg% e, %ggglu Y ! heblggq g?l@tgtaffnbﬁcqva ngg ﬁ}eh%osmgy p1&ons and that

éfé)%g lﬁké!rélﬂfé:‘é?lst%ﬁg i R/t thES SndiPidubesiftiedso Mt indlividual
sti supply anounts and possible timng. One

npynt&y ngusmm of hibpientingoitissehwved; depertdireg oy thergieup effydraulic
flowreters on, the fuel supply for individual cylinders -
aidonsfhataneadtiveieddef i ne how the | ocal control of the
decentralised conputer is to regulate timng and

amounts in relation thereto. To this is added that the
dedentay e effebt@birptitaecachnyronp afidwdrailic pjsibireopargies gatl its own

G T AT
LOARM AL HE&onE :%‘?(9{\}15 'ef?:ﬁbeﬂg& Vi gi‘éﬁllld Etﬁﬁ{e' 1% rlﬂ:curs The amount of

appar at uses, e nétwork supply
| 1absanag Io@lrmaj@duis teoregilbied ity mhakingen algmﬂnmr Tho nllgpnthm may be

of the central.- conputer, in_that way ac ellagqg tel
rslanted s itha b&ffcoglbgﬂm% Fescueernd Ve Of TS SHe 16 %&Bﬁ‘PBr"mma ey
) SXRRGhesY. pl anned

thr%J léJS? gh&?&%ﬁ]‘%r a%@%%trlglﬁ'lmﬁﬂmcorg?ﬁ% to a further

enbodi ment, the lubricating apparatus according to the
invention is peculiar in that it is sectioned

gflos psnmpleas thus Halscd:m thed‘a@rthzgrtwg [T OFE ﬁgaeg of hydraglic pistons are

dis t or nay, be repl
i bebata by BB opR At Wsiicaprens s $ifoded vp, fhrough the
n@%ﬁ HE e@’)éréﬂ’&flgfg{’&ﬁhg%é IgURE Aoy plafFrofOE0i8AGH an extreme

enabl ed. "As menfi oned, there are advantages
ofositipat | Wimnrtgsetcbﬂd pistomi gaup n;gaca}z)@tai,éhﬂ distributori pjate may be moved

rovi des the poss |I|t set t.i f erent
biorth Xtrene e @21 b%/ﬁ‘é E’I‘

It is noted that in each group of hydraulic pistons there may be two or more pistons.

Hereby it is ensured that displacement of the distributor plate is effected, even if a

piston in a gfoup 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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provi ded at the sectioning of the lubricating
appar at us. According to yet an enbodi nent, the

wo adesioerpi ng appar atus accordi ng to the i nvent PONDK2007/000364

peculiar in that the hydraul i d7pi stons are provided in
groups, that each group is arranged for displacing the

diaier ot MiuPhndl 8.of BE iRatiE¥aby A dAGitdAThA%oRE 8 @RSistons of the
and that each group of hydraulic pistons each have

t hibricatingiippacitss) are { stioking'S in splitatof thedingineduséll roureng.i t y
adj ustment of lubricating oil is achieved, depending
on the group of hydraulic pistons that are activated.

TRyShiipHRp1& d €3 tketdof SAbnARTRVEE BIAP b%LusQX %@%&dg@ously. This

pi Stons operateS with its own stroke so that
f raquiregythati pachf sopinsicoval ve driset a gatupchf lydfautis teyBndenk endependently

<S8t ofer @i B Gofinate e & P Shatih sorciein el pipline or

Oba] AR dnitpSari@s B8 Wb on BY HBMpASA W Sk r@]lhafﬂzﬁed. At the

al gorithm may be adapted so that "by conbining the use
ofamhewtingyr it willebes possidde Iteatgvhits thenlubpeatingi appheelugs is operating, one

stepl ess quantitative adjustnent is. attained within. )
¢ RES2F? ey 10k Josing Ry et o4 i ot Baeplaceom fatling solenoid
fagitet hat two or nore types of hydraulic pistons are

used, where a first group of hydraulic pistons can be
extended up through the distributor plate, thereby

preyenti.ng the distributor, plate fromgoing to _a

R e 5B eIV Hun nat distsR b BeteeH] Qppeiign of the apparatus and
aglit ISt rd t o
CHNBIEL, SRl U0 B0, TRRRRISATE b8 ks i in
i eperatie@d t hat in each group of hydraulic pistons there

may be two or nore pistons. Hereby it is ensured that
di spl acenent of the distributor plate is effected,

exei 'a&vaz,ggge{fe by 1R H5QUR ﬁlgid-aay @0 gor%tg)lﬂng a group of

urther e ment, the nmethod according to t
i hydratliopistoss. ie sudh asituation ftahay be adfcentf witlohevalvé oni@per group
.shift between valves is established. These

val.ve

si# hydranlig prefpnsmstepd of ;s mapkipnEckin theabqsrenthgdanent where two

IEQUBBs A nciy oY JrSuigst ons, or shifts enabl ed by

havi ng several sets of valves that double each ot her

and control the sane group.
The 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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As part of the local control, there is incorporated
possibility of doubling the valves for controlling the
wo 2ev800p29Thi s may e.g. be applied in case thatPEI/DK2007/000364
| ubricating apparatus does ndg "strike" as a result of
a failing valve, and then switches to another valve.
ilﬂéqalﬁfi_Eeﬁfnge& a‘nﬁe@ﬁﬂh? BErifenOhydPRulicaly bridf 4 @shuBMardt Rfimp unit.
conditionthat none of the pistons of the lubricatin
‘Hppeenatlicompwter stanlk nenged ifor logging dofa andecentigh ererafiongl control.
nni ng. By thi rincipl .g. t set s of . spl enoi
§ eyl St wls Bl inferifedepaBial oot aComtate SRl and o
hidis rf it SPPatifn dWYOERUYALS logging, Alarms
Iggﬁhr%gg}rl‘g%%%gp@%gﬁalf;ygfénfhe ot her hydraulic seine
myy bewcbported Hiredlysidmiasdhamitni t h a sol enoi d val ve
sticking or mal functioning arises, the operation of
the apparatus will continue unaffected. At the sane
PLdEi itfon"ﬁf'theb‘?aﬂﬁ&“ ble that while the [ubricating
apparatus i s operating, one pressure line in the
Tesiingersipat evillmthenbbe s bxyilaionéd inn nwrdedethid withl seference to the

failing solenqid valve. Failure of one valve will thus

%?mﬂﬁ%)ﬂﬁggraf"ﬂ%&d@ﬁ&al operation of the apparatus and

1@! Ft CHRANRC 'RALASETBO Ry ¥l & 85steRYwiE PBIkrAYEst lubricating
iTe the apparatus is in operation. Alternatively,

t her e apparaveses sedrdingtd the imeeptiol ve for controlling a

roup of hydraylic pistons hi. such a situation.it nma

%@- Zuf fhodSe At S%ef’ﬁﬁﬁ ni‘a%ﬂgv T Ui rsbe‘imstﬁ’ldgﬁﬁ‘to?mh an clongated

hydr auk:.Gpi instead of two, as nentioned in the

above gl%ggk?rt@ﬁ#év\here two sets of solenoid valves are

Bigesl. dHvavsdac ecttermtic s ddwinnmuft er sevanpd bemiprdimente avifhn aa circular

l'ocal control unit which may be provided with | ocal

oper at flighibatpriolate; one shifts from "Automatic" to

riRRual, (ReL aLiRR: B, Eghaan RoAAR ot RibRik i hpparatu

%Hr u%hoggt%ig%&%?lﬁlegﬁglr untTmed, and the 0stroke Iengt%pamal )

may ei hdverdibgtoethe éndetdomr be reduced directly on the

unit. In this way, a further |l evel of redundapcy is.

Hignay sshattsor pestighagvie 'ﬁ%x‘#ﬁ edpbriptiag @Bﬂ?%?ﬁﬂ‘gi} &t gjght angle

nunber, of I I.Gaki ng. appar at uses, one per cylinder,

each c%on{hsgg(ﬁ{géq@?i%qéeparate | ocal control unit. The

BiS benslicys diplde viewooShe iubaiceting 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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sets of sensors nmounted on the flywheel, enabling
timng of the system Moreover, the system has a need

wo erosaoepgnal which is proportional to the | 0aPCDDKRIVE/000364

engi ne. This may either be supplied by a sensor/ pickup
unit, or be supplied directly by a signal from an

gﬁg.i 1€ Sh%g 'éfslgg'@orﬁ‘ Qi Rl gﬂﬂg FRRAAVARRS SERYn BR lubricating

ven hydraulitcally via a redundant punp unit. The
cent r alappampustshowhn $n Bigl ¥2;needed for | oggi ng data and
central operational control. cal ntr

HagelG thews aseeionghyiey cog&?mnﬁir%qtla 6%&5;3‘& ofth e S vatve in

i ndepengdetel ¥osiddif sfa" edundant network is only used
for non-vitat operation data and data |ogging. Al arns

iy, e shewer 4 geiridilr estiby thraugheacfurther tembodineritpwitbnalternative
of the Drawin

M ng_.The invention wll _then be explained in .
nor & ARy WRERS ST PE i A9 UR g &%&ﬂ%i}%ﬁ%&ng oil' via various
drawi n o%edﬁ Fﬁiug _cg.h ws a schematic overview of a

a B/ F| y O

system ura "l ubricating apparatuses
according to the invention; Fig. 2 shows a schematic
drawi ng of a first enbodi nent with an el ongat ed

di stributor plate; Fi.,g. 3, shows a schenmatic draw ng of
aD%féﬁ%Qe&%?Wﬁhe\ng??tﬁmci rcul ar distributor plate;

Zﬂ“gh é%h%@@%h@mﬁt‘?&ﬁl. OR& cYiifirs DEPUED ANeRALGHIABNApRErs eight

ricating apparatus according to the i1 nvention;
Rinfpction abexiss 25k €Thd mbaikatingeappbitahoeg B52 arelboimestedngith a central

appar atus_sho t right angle the section.in Fig. , . .
SRRSO Elf LA SLer P (e SORL) o0 BBl Outricaing
aszg : hidaFd 4 3895 Soudibdin PardfWpitlda Fuf¥kr control
Vi %a%%su?shzzﬁgggg ?oc sﬁeovvn [ ?1 %‘fﬂgf 14? IZFi g. 8 sﬁows a

s@dt i268 téustitigingt hebdvkep fok othk edntrah dompiiey. I addition, there is
according to the arrows VII-VII; .

established a monitoring unit 256 monitoring the pump (can be a hydraulic 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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Fig. 9 shows an alternative enbodi rent of a base bl ock
Wi th common stroke stop as well as stroke limtation;

wo@s/009shows a detail of the distributor plaP€T/PRo¥N/000364

in Fig. 4; Fig. 11 shows a se@bematic draw ng
corresponding to the schematic overview shown in Fig.

Wh@fl e ﬁ%ﬁE&{Hgaég?)Qfa@Usnig ih @sd Qf?ﬁh' am’é?f‘& 19" bri nt)eq hollgmfg a vertical

shows a secti view t hrough a furthér enbodi nen
displademend o rgreafapgulat s fae cuilldeargr by nidaes iofi weuthalbyn J,ndependent
M% 13 .shows a partial view of a detail of the

Islic ustons- apparatus shown in Fig. 12; Fig. 14 shows

a sectional view for illustrating a sensor used in the

| ubricating apparatus shown in Fig. 12;Fig. 15 shows a

B&S bi AoRk hyd@wlié Pistonk [tk tar@bdmigeRd srwgfo@bs vatwe oﬂﬁ@@e hydraulic
the lubricating apparatus shown in Fig. 12; Fig.

Bikions, Bhes saridqusrtidraplieveroupy f byhauliggpistongiage 1 peltd&nt of each
th the swtch valve in another position; and Fig. 17
a partial section through a further enbodi nent
with alternative quantity adjustnent of the anount of
cylinder lubricating oil via various groups of

Pod BAghows e disirivaarplatpamhagh le@u@@d&bfuﬂm hysisawfc nigtens 6 at one side

b BiehBr l SPAaRSe TR e ot B bR dosing or
RREAIIRSpiers, ﬂT&@lsﬁMEdrwtb R0 RRPEHpiLE HRY iPRDoaEiBle to design the

connected with a central conputer 253, with'l oca
dlemblumr platé tin sedya Ay Whmh;prmodese@@hc@mgigewﬂl not be a problem.

AR VBB BLL5r oF REHE B STRLAP! 28 ity o

ﬁﬁM@&hﬁutlng a backup for the central conputer
additi'on, there is established a nonitoring unit 256
nmonitoring the punp (can be a hydraulic punp or a

AR MR L S PR
RASHdid 9RvER3 i pliedRk@Babthen/tank side. Typically, an outlet 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. 82 and 88 show taps enabling replacement of a solenoid valve during operation.
Poé. 83 shdws a solenoid valve at return/tank side.

Pos. 84-86 show solenoid valves that each control a group of hydraulic pistons 6.

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.
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In the upper part of Fig. 1 there is shown a hydraulic
station 259 conprising a notor 260 driving a punp 261

w0 poog/ooak 262 for hydraulic oil. The hydraul i BCEDERI0G000364

259 furthernore includes a caaler 263 and a filter
264. Systemoil is punped via supply line 265 on to

| Gkl NGk [ | ; : .
LS, LSRRG Snctal oo B pr 0B or e ydratc
pBtansn The neridtd hydradlic poupb 96 hydruntic tpidow 48 ihdépendent of each
| ubricating apparatus via a valve. Lubricating oil is
pBehar ded to | ubricat i ng apparatus 252 via a line 267
froma lubricating oil supply tank (not shown). The
| ubricating oil is forwarded fromthe | ubricating
Bpp &34t usol¢hsidivahest tet@rnftank side.i nj ecti on nozzl es 251
Fig. 2 shows a |ubricating apparatus called an
"I ndependent Multi-Piston Linear Lubricator"” having an

| o di strihyto l.ate. Wen the |ubricatjng, .
B APt it Spikneld o lyed itk Socly Euial yeroih of Pt pstons 6. A
SGire Sd¥CMb!s6Rhofdl vANALCETRMECRd 1 e RGN RStem where the
surface wll occur by means of mutual ly i"ndependent
baroe hydraglipéystepmsor pessiblydwehoutsalhy thdepéridenthysirandi sybtams, may
re connected in groups of two or nore hydraulic
P8t¥ns. The various hydraulic groups of hydraulic
pi stons are independent of each other. Pos. 80 shows a
di stributor plate which is pushed by the hydraulic

Pbs t90nsofs atdistfibutsi pleteaitsd ciyi ih@rhysthe Rydragliclpstons 6 at one side
pistons 2 1 on the other side. By bl ocking dosi n?dor

Agd maieh actpiost Besdosingepigions 2ilpen &re pther sidgoByrdyocking dosing or

' .and gt d.S . o] design th istrihutor .
FPSRURE pisR ok diyPRRT b0 el h R ang bt g HiBpyetvte to
dedigibehé dstaBkieMplafe G@rsheh iav @y that! caPBivitde wAlE GRE IR ¥ problem;
to control the distributor plate 80, either dlrectgg _
akternpévaly dt mpy appear ngoessasy gaveorieh theedistrihutosiplase 99 kither directly

| bly be added in cases where only a sol enoid
§g¥9§%§§%is applied at the return/tank side.
Typically, an outlet will require 2 x 2 sets of
sol enoi d val ves where each group of hydraulic pistons
8oe doshomal domedretuyn aalves 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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sol enoid valve 84 at the pressure side and a sol enoid
valve 83 at the return side. Pos. 82 and 88 show t aps

wee@Blonngl r epl acenent of a sol enoi d val ve dur i PQI/DK2007/000364

operation. Pos. 83 shows a sotenoid val ve at
return/tank side. Pos. 84-86 show sol enoid val ves t hat

r ' - . Fig. 3
R e O e M b B RRe, parat s
call ed "I ndependent Multi-Piston Cylindric Lubricator"

having a circular distributor plate. Wen the
|Rosr 3 shewhan spgeatrit shafi whémbyuthe shiokh nsayvies tagoktddyby activating a

gﬁ; g’?ﬁ@?‘zﬁo %ﬂ%im?x’ I\{ﬁe{)t i allﬂgsitﬁ,ﬁé?ia‘f%?@%{?%ﬁlgf‘wy a spindle, see

imgle@pendent hydraulic pistons.Pos. 6 shows hydraulic
pi stons that are connected in groups of two or nore
hydraul i ¢ pistons. The various hydraulic groups of

hydraul i ¢ pistaons are_ i ndependent of each other. Pos.
98; 4 shoveot evfdia Whirlyis used ag iy pdjusighle storiwhermby thegstrogs can be

' e | . ) .
SORMEPLEURNICLRENEST B 2360, SARAL Bl Fh o o
pidtendd sopddve is connected to the hydraulic system

where the sanme hydraulic system or possibly two

mut ual |y i ndependent hydraulic systens, may be used.

Pos.. 90 shows, a di strj butor, pl ate ich i ushed . b

TR8 Sohevdn vk fect i o' B 4 sSuneakpessitls BRRE Y doss not un

tél'BG/_ndiﬁﬁi' M3 RbaltARDodsihg 00nd ﬁﬁtycﬁcﬁﬁﬁlsytsb ?c-thgbgbgtgﬁng%e shown

osing or hydraulic piStons, fThe distributor
iesige apd izstgadamdve hessifloteakioil avgaypfiemi the eatity alesid)the eccentric
&Fe istributor plate in such a way that capsizing

it not be a problem alternatively, it may appear
necessary to control the distributor plate 90 either
directly or indirectly. Pos. 9 1 shows non-return
Wak Ve shavsad hydrgrulpogisiob | whitleataneesitle "fpushess shendietributan iplate 7 and

0 sol enoi.d .val ve 83 i lied at the_return/tank
3 dhe Of%fp Pigg it goted onchnp, B HBFRUTIG wt%aﬁinr%wzreé%n dh¢ gressure
Qfps19lasas '6‘3 ! 098 SespBaIveIyS ot BROMR sBfd (W B8l dependent of each

pi'stons ar
other. The shown design has two groups of hydraulic pistons, each of these groups in

the shown design consisting of two hydraulic pistons, but it is also possible 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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controlled by a solenoid valve 84 at the pressure side
and a solenoid valve 83 at the return side. Pos. 92

w@p@se®23how a connecti ng channel between two PGTHDEG7000364

pi stons whi ch thereby enable  group of hydraulic
pi stons. Fig. 4 shows a cross-section through a

kuhni cat.i: t C ' o} inventi . .R
R AP RGBSR g Ty B pumy
isbachktintdGettions efithounledk agitakting plabast ened with a screw

from bel ow. Pos. 2 shows a base block with a nunber of
hydraulic pistons 6. Pos. 3 shows an eccentric shaft

er t he stroke nmpy. be regul ated. by activatin DC.
38 o s e Rt B S ShrGT SR BRI G RSP s Shre s only
086 At f¥uft RS & agﬁvﬂamét'o%%t ?Hﬁ’éﬁﬁl al
F(J)i n which is ussgd gs ane adj ust ak?l emstn(’)puv\f{le eby tehen%e&laly 50
shviskge thatreveey dosinglpastenl hasitdowplaemmspring.of set pin 4
may change the point at which the distributor plate 7
is stopped. Pos. 5 shows a packing around set pin 4

Pavold nde 08k dBRRE Tl SR b EeRig SoTarR iyf e o is fo
® Kigtemsp CHanibe s HoMoftas dedn@ pidtonEL &tk BY &rd2PideAlleyicating

l eak oil away fromthe cavity around the eccentric
PaEtgoss fipassuchon opresair yidekew thecsugiien valvesh] @ Andid | ené pressure

i " puUs " the distribuytor plat.e and at the other
JbfiEs 1RURAHR ek DBgSPa whtnr s reftht B e o XnainibEe B REht of the
fpigdoRstA16is BifEiSfrtle highRbloyedbfb $hdcommasifvspring 14.
respectively. Note that the said ducts aré independent

of each other. The shown design has two groups of
hydraul i c pistons, each of these grqups in the shown, . ,
08 &1811%54 BESSHGC SPrREIAE Shat e %eétpéff%?remﬁth? {ubyrigating oil
iRl t [ '
it 305l ey WG BleBrptals; Wihaly EbA of B BlEBRE amoun.
iIs spmehmceshyt g beydy advlantagpits i s sGeoagerapenpression spring as the

delivery time for the lubricating oil may be relatively much reduced thereby.
Normally, the compression spring is designed according to the pressure level in the
lubricating oil supply 267, but in cases where a faster lubricating stroke performance is
desired, the non-return valve 13 may advantageously be designed so that a higher
pressure is to be built up for opening, thereby forcing a quicker delivery of the

lubricating oil.

Pos. 15-16 show venting screw with packing.

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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si de and which acts on the dosing pistons 2 1 at the
ot her side. By bl ocking dosing or hydraulic pistons,

wo b@sgiepri butor plate 7 nmay capsize, and it iBCT/DK2007/000364

possi bl e to design the distr2dutor plate in such a way
providing that capsizing will not be a problem -

ng.t 5 BROWY leYiPHt NP HIoBRRIAE wORGRS Sinhel BetfeBl B péh$ chamber
I'stributor plate either directly or indirectly.

aRdshe Sictibnwsd pressunt valmesdi at e pl ate which is mainly

used for conducting the lubricating oil to a punp

bl ock 17 and to enable a nore flexible fastening of

At Wity Rl o plL RGPyl T o0

bl ock into sections wthout |eakage taking place. Pos.
9 shows a spring which in the shown construction is a
Post 2 shosprd pugnp Phstemefor thealokipg@msorcommon return spring
in the shown construction, but in principle one may

al so envisage that every dosing piston has its own

et spring,.Pqgs. 10 13 show. I tion.
oPolh AP iratr & e DR PR G Rl re .
t he punp chanber in front of the dosing piston 21.
When the individual lubricating point goes from
Basc3 elowpa packigreewsdnrthi nterhiediaserpthtedhandathe bgselfodn2l
1 1 and pressure valves 11 and 12 are opened when the
pressure in the punp chanber in front of the pistons 2

éﬁ-lr ? ﬁég‘];(; i_a %Iﬁfgn fnl %ﬁ)l?lgﬁ %ﬁgﬁéﬁ%@gﬁ%}a@% ﬁ%ﬁgﬁ{gﬁﬁé 'rtﬁg ignvention in
ttiBad abdeitheafisRE@s sPEEIRbyY dWikd®hACAD(GoRE] cannot

seep/run directly through the apparatus w thout

control of the precise amount. In sone cases, it may

e an,advant age .t.o use.a sStronger, cCoppressi an ring. ..
b FRbSuS R /arontr SR RRF SPrESiTIGeR: PoRggh? i witibe
feBlRE VALY tdREAbIikIe § 4 EKE fRgingRYale DD hitntidg akbde at the side of the
conpression spring is designed according to the
Tprse hdonke2,| thereby jusingHke eedenirisashafigpasitionsfop piadinzsthe shgke length
én cases where a faster lubricating stroke perfornmance
itef¥sired, the non-return valve 13 may advantageously
be designed so that a higher pressure is to be built
up for opening, thereby forcing a quicker delivery of
Pée 2bhowsati segling Iring 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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Pos. 15-16 show venting screw with packing. Pos. 17
shows a punp bl ock that may consi st of one or nore

woO asioebi ng points. Typically, the apparatus PGT/DEA@7/000364

with six or nore lubricating @6ints. It is possible

that sectioning of the punp block 17 can be necessary,
aPok.epd IRGHE AL m@ﬁntﬁ%sﬁréw Gof Bstenft} FRAAP VIS $7 W kike Qﬁermedlate
easi er. Pos. shows a housing for" pressure valves

apldtel®3 and conpreSS|on spring 14, and at the sane tlne
connection to the supply pipes is enabl ed. Pos. 19

shows a blind plug closing the working channel between

}fc?s. Qf; gﬁgﬁg aan?e?lgoﬁ&]eq!ecttlgg vﬁ%ﬁtthg ﬁ1s§;i1bq1t§1r %‘iﬁséuf & 1¥1at|o¥| %%Siiion. The

punp cy

| SenBHRUB ehntddosn a fittingS4BosSthat i UiHy bRirginoned qmcltlbref the pump block
dosi ng piston. Pos. 22 shows a packi ng between the

plLifds tBltisctepleredind t he i ntermedi ate plate 8. Pos. 23
shows a packi ng between the internediate plate 8 and
the base block 2. Fig. 5 shows a section through the

| PR U 3hiN0a 30R118H HSiAREALALAE 4 1h§nd gyention in

Fig. 4 and wth adjustnent of str a spindle and
a DC wotor Pos. 3 shows the eccentric shaft that
enabl es stroke adjustment. Furthernore, it will be

r Bosat vhows @ didting for expunbing Bis sansot Abke readi ng scal e by
nounting a scale at the side of the base bl ock 2,
t hereby using the eccentric shaft pesition for reading
(PG5, SULLK Shdve Ml oPC b Wresfif® and PerfiftP WcQ r8GRLINMY, which are
ring ensuring that possi cannot’ n out
acuhnseted wtithnthe seleyoid ivalves 4 - Shat dlrt cannot cone in.
Pos. 26 shows a bearing which controls the eccentric
shaft 24. Pos. 27 shows a DC notor, possibly with worm
: I

b s HOE sy ATBNEAR00, RANHRL B0 31 BRRES cmoved nd
othir@rghswisick thef labricatimizrodll ik corglucted oaitto tlkebdss bloek2t ed on
shaft. This encoder is not shown on the depicted

Fi gure.

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.



10

15

20

25

30

Fig. 6 shows a plan view of the |ubricating apparatus
according to the invention with supply bl ock and DC

worRas/0092The Fi gure shows the enbodi nent wher e POEDE26N7H00364

four hydraulic pistons divided into two groups. Pos. 40
shows a nounting screw for fastening punp block 17 to

8 2L Ah SRR ioB L pEhel iR totfjedi 3 SRR RRE ough the base

osk 2 andithrdiph the irmemediaterplatet S0 therpamp bidckrlg. 43 so

that it may be renoved quickly if the punp block 17 is

to the replaced. Pos. 42 shows a screw for fastening
engor/fittiing 4 1 d 43. .Pos. .43 sh itting for

Figuncbmy® e atkat of Bie, Sobpglok 93" dr B, B rhiuridltg sBbws e

GhbdiSeMUNRerafférd £k Ubit ISAERSc plstsRTHNEInYo tWh Bflpar e
connected with the sol enoid valves 47 - 50. Pos. 46

shows a supply bl ock through which the hydraulic oi

IS pplied/renoy, and 1 hr ou ich the .l ubricatin

b H0PoYS i SFEH Brot0e the hgh i i HutR ', 7 bieChgton o4

&ehol enoi d valve for the return side of the hydraulic

oil pressure. In group with solenoid valve 48. Pos. 48
shows a sol enoid valve for the pressure side of the
hydraulic oil pressure. In group. with solenoid valve )

Ds. 6 rrbows lacioanerting qhaand ﬁegmmthe sua ity eraulip @igens phich are in

&ﬁ%&gﬁéic pi stons. Pos. 49 shows a sol enoid val ve for

return side of the hydraulic oil pressure, hi

group with sol enoid valve 50. Pos. 50 shows a sol enoid

val ve for the pressure side of the hydraulic oi

Poe 2 wshews hi cagnestingwhtahng debmesindthe aivo diyd@ulig péstons which are in
ol enoi d val ves 49 and 50 control the other group of

ﬁ?dﬁ%ﬁﬁpgmpistons.Pos. 5 1 shows a screw joint for
supplying lubricating oil conducted through the base

bl ock 2 and through the internediate plate 8 to the

BB shdbwe k sdofionkl Hew Ahsphshetbat dlockishvwafin Fire 7Theigieadjustment

bl ock shown in Fig. 6. The Figure shows the
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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enbodi nent where there are four hydraulic pistons
divided into two groups. Pos. 60 shows a screw

wo awseo2ay t he top of the hydraulic piston 6 tBCT/DE2007/000364

piston 64 itself. Pos. 61 shoyp a connecting channe
between the two hydraulic pistons which are in one

R 7 430 epRE R R RORRERL PR SRS bR

Fig. 8 shows a sectional view through the base bl ock

shown in Fig. 7 with adjustnent of the hydraulic

At b phorramplicendtivei spbodigent of iadrese blosk 2owsing eemimeg stroke stop
P ulic piston with piston packings.
3%?@Hggsgﬁg§§m§¥ﬁ§§raulic cylinder in which the

hydraulic piston 64 is nounted. Pos. 66 shows a set

pi n/spindle which is an alternative enbodi nent of the
stthediydraatic pitonsnit02 aft dnswdityi the distritetorgristei 104 tand tbyah®mmon

B 0108 ot BBt Sl St B 2 SR S 5
Gaperding aﬂ@céeﬂﬁicdéhraﬁq {Vﬂﬂtﬁqg fe{sFetn@a bR 'ﬁﬁe hisﬁ-]ﬂ)u'i %ﬁ&te R84 5o that
od, t as al so t'he

strtoke adjusting net e solution
dlok/eoturagpring 400 tdanb it lgudrdutic pyssoresnOdraad she dosdaepistont 21 when

fect. the adjustabl e stop/set pin 66 and may thereby
Eée gﬁ?’ﬂﬁmgogﬁféﬂe E@%ewpggogﬁ% in the above mentioned
previ ous DK patent application.Pos. 67 shows a
coupling part connecting set pin 66 and DC notor 68.

Aihg. fiinghewer AID5akhgikdattiay &he %@ﬁ?%@bn@f”f@llms&bﬁﬁ’o%w the
2 using conmmon stroke stop as wel |l as stroke

Ilpbricating siokerin dinishad.alha eovet istdssignadso thabthei dvisingpisggns 21 may
;ht;&editﬁ{ri but or plate 104 and by the conmon stop 103

17t he hydraul i c pistons at the other end,
respectively. The stroke is adjusted via an eccentric
shaft 3 which is fastened on the distributor plate 104
$og.tlvashotvh e dewiled niespsf digrib@or plateut.ns t he hydraul ic
pi stons 102 and the dosing pistons 2 1 when
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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the lubricating stroke has been perforned. The fixing
cover 105 ensures that the dosing pistons "foll ow

waelows/0092hen the | ubricating stroke is fini shedPCT/D&E2007/000364

cover is designed so that theglosing pistons 2 1 may

nove a bit. Fig. 10 shows a detailed view of

P . . : at
APEARALE Bh o B R Tl PP Bl s 1
2nd 126 dodadivhagethe 4Ppsrati 28 @BnRdl At tHesid&P6T e bottom part 110,
between the distributor plate 7 and the punp block 1

Per§w joints areonevided forgsypicat o pressprg. supnlysifgvandaiystem oil pressure
MEEV' tically corresponding to the system shown
?n HSS&@${£% addition is shown pos. 268 which is

interface for the marine engine control and the
central user interface 269 and the | ocal user

iThe ehivipg oft7may res ppplipd dhspuglrityyo sppenoichwelvas.f off whish one is a
[ . lLupr i [ ra accor.di ng to.the

PROBEY FaRhoif vofei? hd g Mt BEP Doty SR B T8

bottom part 110 where sol enoid valves 115 and 116 for

activating the apparatus are nounted. At the side of o
imtheipitiad pesitien, itsdhe pémany solsnpidvadyel iy whichdsladtiye. The driving

S| ' r ly 142 .and st em.oi | essure .
P MGl o BIERR  For 1R peolfifor ol RGBT Bt JARTRHE Srimary
sbleAvighatveol 15ahaRed §lswitdhragve DF7 WY e appRatus tidoRsl M8k ibution
sol enoid valve 116 and the other is a secondary

sbinagbil 45 v theegroep of jagsackated hydrpdic pistoins.i Bhis siteation is ishown in
ggé &Iy sol enoi d valve 116 which is active. The
re'viing oil is hereby conducted fromthe associ at ed
supply screw joint 142 to the primary sol enoid val ve
116 and via a switch valve 117 into the apparatus

i papgdhatdhelpemerbiolenoil vlenhks faila i is possifele guiouptiodlly to connect

O e R s SRR Bt Bt P iR B Shconcary
bdiendidivabvel 11151 This @RSt s SHvATRIFigald.y tO connect

The associated distribution channel 146 is hereby pressurised. This preséure entails
that the switch valve 117 is displaced to the right, whereby the connection between the
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.



10

15

20

25

30

the secondary sol enoid valve 115. This valve is
connected by activating the secondary sol enoi d val ve

wQa2®8/00%96s situation is shown in Fig. 16. The PCT/DK2007/000364

associ ated distribution channg} 146 is hereby
pressurised. This pressure entails that the switch

Lo . . . : y .
(Bt o B PR SRS s AR bl o e s
tvaleaas beidelazdd dinsthisi wast is@voidbd/mealictddtHhat the switch valve 117 goes
interruFted. The Pressure IS here%y removed fromthe

gk and fsthobatveers theqashueiong B Figi 12, g xenicion &9 determined by a
L vating. t ry -sql i.d~,val ve 115,

SR rrBea BB e G YRR ER VIR AR e

associ ated hydraulic pistons are pressurised. This

causes that the distribution plate 7 is then driven by i
tWberp epche gh dhe salgneid: valveseisagnmaestedi d0\a sendsete sgyewn @A hydraulic

T T TR R R A i

Picepidni gy soleneligvalid 11 Gariahel secyndal, sslehsidwalweel 15t the switch valve

spring will thus automatically put the switch valve ]
117 wglckn%e theé th pressyrails renOYRes fremotheTprémeny grokp of hydraulic

I.Rpe 1.t h strictor t.hat .t hi .
EER R o BReSnelilch, O BESU TR s3Fabid e by even
\wayes inthete/ i Gheiek Aie Sdlendid ealve diloéed. switch val ve 117
goes back and forth between the activations. On Fig.

12, the restriction is determ ned by a slot forned

%g'vﬁq%h?wggg%gﬁ%%ﬁn 118 and the switch valve 117. Wen

each “of W V4l ves is connected to a separate
group of hydraulic pistons, independence between the
sol enoi d valves is ensured. Wen shifting between the

Biop.n22yshews @rrembines Rlanking saen/cnf stopdbaimpatly acs ok enditdp for the
oLhe.switeh 117 wil that the._.
Y 558 5%k SABSAER, LY VLA b GPBAE Suicith 40 o o

Ry AbdckRingl St ons and thereby enabl e operation of the

secondary sol enoid valve 115, even in cases where the
primary sol enoid valve is blocked. Pos. 121 shows a

e LT N TR i
a two-part design with an upper distributor plate member 125 and a lower distributor
plate member 123. The dosing pistons 21 are 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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pawl 120 of the switch valve 117 and partly has a
sealing function also via a (not shown) packing. Above

wo b@sloytpraul i ¢ pi stons 6 there is a distribut oPCPDER@7/000364

7. The plate is shown here agpa two-part design with
an upper distributor plate nenber 125 and a | ower
t
grbg){/%'g%ma% bRJc lq 1{@&7’9@5%%? 81 |Ci§[p?|zgg ? é;r'a%gﬁg@éré? ¥ rr%os%ng pistons

22%re dllipcﬁecbﬁfralhaiﬁfeﬁlpwtﬁnﬁg wRivedest. Abbse ﬁfe&lo@ﬁh@dnit@is 21 there is
drlve and Iubrlcatlon there is a piston packing
&t 1o &t thisehanthge thers @@ﬁloﬁﬂ?fo‘i"l% p@p@-rﬁ@ﬁb%arlve ball 13

N e n v+ Al c
Gl 4y S AL 8 O e 1
Aomieortd idhectiiowith thepi@t-@sn allied/REY walve iA tledidder wallr n
spring 9 which returns the pistons 2 1 after
di sconnecting the supply pressure on the hydraulic

i e i | .
FLp kRl o NE BIL MR R RSE) SRkl i
deltorml 322 douptedd tdasgorin deike 131. whible vhalbfW@lﬂi wl@eD130 b&justs the
suppl i ed through a separate screw joint wth packings

henging theepasioaren W pivsgt HHTW 6fal | y be equi pped
mnth a venting screw with packing 15 and 16. Above the
base bl ock 111 the cylinder block 112 is | ocated where

T €hisl embognieht iR odsiBlead @dflist hesedké B chhfdifig the pos1t10n of the
reci procating novenent. Above the dosing pistons 2

stiekeestp. Bhip usgifimentbisem the provioustgebesimepiewhen e ﬁxwkpomt of
rn v a | chis

gﬁggl &éﬁ%/seé\“aé&\gvﬁeﬂ%‘%ﬂmgt%g MR a%hlg%d% t)she 1rlgntl $ provi ded

a screw joint 128 connected directly with the

non-return val ves/ SJP valves in the q%l'i nder wall. For )
dajorder itp gontrel the ragtuel streker lengthe piseaonpirkup Hite1 14is mounted in

St BE SRR bt b Ry Bl Rhind e $80R%. 51848 48 fogm of an

shéddéLolypabRi@hdig. t he position on set pin/set screw
66. In thls enbodi nent, it is possible to adjust the

stroke by changing the position of the stroke stop.
hi d|ff rent vi Qus_enbodi nent where a
FP5 24530 =505 Ghs 5 A aet P SRR e e s Foke

was adj usted subsequently.

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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In order to control the actual stroke length, a
sensor/pickup unit 114 is nounted in continuation of

wa@edspindset screw 66 for detecting the strokePCEDE2007/000364

the formof an encoder or a potentionmeter. Pos. 113
shows a housing for the set pin/set screw arrangenent.

b1 PR Y e S B BR) 80T | Dpcsing the.

hydraulic pistons 6 at the drive oil side at the
bottom and the lubricating ojil at the to

. A p!. .
Ress 2 showss the I gnotarised foradiugting the sigpleads mogmpktvgeasd worm
e; Al dsthe cylinder block 112. Pos.

%ﬁ%ﬂgﬁgmgﬁégggg%é%?ﬁ%;gbrem1for fastening a bearing

case for the worm wheel 130. Pos. 134 shows an O ring

seal i ng between the bottomplate 110 and the base

PrsodR7 $hows FhepsingForseaser/piclam ikl 1% de view of a

detail at the lubricating apparatus shown in Fig. 12

as seen fromthe opposite side conpared with Fig.

Bs. P88 sholvis $HMME sarevejoint RAthsCpeRing 139. a packi ng 16.

Pos. 132 shows the DC notor used for adjusting the

stroke via wormdrive and worm wheel 130, 131 as shown

En - Fi . 137 . . US| ry/ ol .

b Ty o o RHP RRRHEL AkeuBls BRDBR B EBtng the
We0kheg of3fe distributckdl&b MWTha sesot 190 dipeed iwa hole with screw
illustrating a_sensor 140 used for detecting the

ivitdde fer splimgihediol r i but or plate 7. The sensor 140 is

di sposed in a hole with screw joint 141 for sealing

the hole. In case of delayed or m ssing feed-back from
Inhéass o delayddtéer massingfaéd-baok! ficth the bénsabM0Mal lbc Rbhfrolt whit 254
t he secondary sol enoi d valve 115 after a predeterm ned
vt shidt tor thej seeongarshsqlerfiid aelven! 16 aftesj 4 predetsrpingd pefied of time

SOkt TRy bR b G SR R PRI L etz

enbodi nent where it is

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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possi ble to establish an alternative adjusting of
guantity and cylinder lubricating oil. Here, different

w@e@aeo2of hydraulic pistons are used for reguPEl/DEQO07/000364

anmounts of lubricating oil. hp the shown enbodi nent is
illustrated two different types of hydraulic pistons 6

. [ it f Qar i
FR0 i, pitbigfepehudERt 1B pfeBisth Tk ol o HiBHAE LY 48 cxtonded
afarapias 5ot thtesdiad tHrbedlr a hdleak e¢hd disgibltor P 7 othereby Prgventing
of pistons 150 is activated, then there will be a . )
ﬁwrfgﬁi@bmmplw nfipmesingde i oxitemst positions When fhe pistons in the

ﬂ}%%{ﬁ %ﬁs‘?&l 0 g% Lljae{cﬁv%’{a ltho? gisﬂ’i‘tﬁ}t&?él?telﬁ%dll Ce AWM Extreme
0 ubricafing ol may us be regu ed by making an
poidsn adthbecaspiedibyghd bee birkadfi 1t he two strokes 150 and

151. Thus may be established an approxi mately stepless
adjusting of the quantity of the lubricating oil

pthin the ran f the. strokes 151 and 152. The shown
$h hersraepinarudie e wlpvEessriond Bade gr oup of
Phe th%}&agiﬁg g?ﬁ@ra%t}ﬁg,d%dﬂ%ﬁéhéﬂ, BB bhpi-in @61%&61@'\%9&/65. When a

t hrough a e in the distributor plate 7, thereby
pumpimgt cyole stagsdsdéendibuabre PO atpens afid dhe gpsterg pressutes (typically

xtreme position. We he pistons in the second .
BRtueEh 495 gt 18000 2 fod, Aie e (ARBHE #1eh BreSTTF e Bydrauiic
Wdhbdfove to the extreme position and be stopped by
the base block 111. The lubricating apparatus has the
foll owm ng operational node: The |ubricating apparatus

as, as nentioned, .t built-i.n sol enoid val ves. \\e .
Eywﬁ&%lﬁw% tht HY%E‘}h“_sB’PTé’HdF VA8 TEPsEhcing foeetber with
IR pRYcH HY d%{s%%ﬁt@n Eyrbhigldng Seivess f&@e@ﬁg thbAVHRAL, Jand the

Is fed Iinto apparatus and pressurises t

hpdicating cil din dhretspace Byfrappif Yherdogme pstomas préssedhoud tlanoligle a non-
iston is noved to t.he bottom and together with this

g‘i“é‘inovﬁl‘f%‘ﬁlﬂaw%gloﬂ&%'on for lubricating oil is also

forced to the bottom and the lubricating oil in the

space in front of the dosing piston is pressed out

Alfteo tiphd @ingopistoe thas reaviaddvebedrh pegitiongnd actiliangl. a pdsitéon sensor,

h ' [ h hed a bot It
e dosi ng,piSton, has, regched a botlom POSLLL 61 300 e 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.



the superior control may register the sensor and check
whet her the stroke has been perforned. The sol enoid

wQ a008m002ben cl oses at the inlet side, and aftePCEDK2007/000364
defined tinme the sol enoi d valsge opens at the outl et
side and the pressure is renpved. Spring is pressing

Ry aeih® B (bRl o Fould o s AEPRARE e gis ik ofl i

gaherell an®mag Weldudinedoff in@tad iffom ﬂleﬂulﬁlk@ﬁng rappmathe
cyl i nder chanber of the dosing unit. The stroke | ength
for the dosing pistons can be adjusted electronically
by turning an eccentric shaft. In order to ensure
regul ati on of the stroke by neans of the eccentric
shaft, a set pin is disposed between the |atter and
the distributor plate. Each lubricating point has a
venting screw so that possible air in the cylinder
chanber of the dosing unit can be renoved hereby. If
any systemor lubricating oil should | eak past
respective pistons, this leak oil is gathered and may
be drained off in total fromthe |ubricating
apparatus. CLAIMS 1. A hydraulic lubricating apparatus
for a dosing systemfor cylinder lubricating oil, e.qg.
in marine engines, the dosing systemincluding - a
supply line and a return Iine connected with the

| ubricating apparatus via one or nore val ves for
suppl yi ng hydraulic oil; - a central hydraulic oi

feed punp which via the supply line is connected wth
hydraul i c cylinders each having a hydraulic piston and
whi ch nmay be subjected to pressure by hydraulic oil; -
a nunmber of injection units corresponding to a
multiple of the cylinder nunber in the engine, and

whi ch are connected with each their dosing cylinder
with a dosing piston; - a supply line for cylinder
lubricating oil; - a distributor plate which at one
side is in contact with the dosing pistons;
characterised in that the distributor plate is in
contact with two or nore hydraulic
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piston at its other side for displacing the
distributor plate for actuating the dosing pistons. 2.

wah adpsioerpi ng apparatus according to claim1l, PCT/DK2007/000364

characterised in that the di ¥4ributor plate is
supported by three or nore hydraulic pistons. 3.
Lubricating apparatus according to claim1l or 2,
5£¥ﬁf$ised in that the dosing pistons are di sposed
In paralTel with each other and that the distributor

| gt e j I SRLa in direction perpendigul ar. to.the .. .
8o fudril BRCRGE g PhisTel R RERRLRA Dlipd? thPHgtine o
6loRinMdrify endines 1AL A64i0E bEedh inthidiaé the hydraulic
pistons are provided in groups of two or nore, where
edctipplydins andya pdumsker Pordepied auth thy lobrieatiagsphanelis a one or

Lubricat| apparat u ccording to any preceding
(r:rfog?\ﬁ%ﬁ:lvgsr]g?g%fp@pp%éﬁrgﬁui?{gt '_t i ncl ude_s at | east one

DN céffal Y dRRNS Oil ffed peah SkBich Nda tthe sdpsip! Iate i dnnetted with
the distributor plate and/ or acconplished dosing of

dyfrankie eylingdsrs i beying b hydraulie pigon (apd rwizigh ivpgy be subjected to
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characterised in that it

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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i ncludes a conputer system el ectronic control unit for
controlling, nonitoring and/ or detecting the functions

w@pRoosla92bubri cati ng apparatus. 11. Lubri cati ngPCT/DK2007/000364

apparatus according to any prigceding claim4 - 11,
characterised in that the nonitoring sensor includes
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the hydraulic pistons are provided in groups, that
each group is arranged for displacing the distributor
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group of hydraulic pistons each have their individual
srongREng senseraforn gagh disthikaitorplatet i t yadj ust nent  of
| ubricating oil is achieved, depending on the group of
hydraulic pistons that are activated. 14. A nethod for
9Osibdcativtl Iappahtuk Wosdraniel 1d0arfy ﬂ)rece‘%lir% clafto,"@iarA&erised in that it
engi nes, the nmethod including - supplying hydraulic
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W th a dosing piston; - That a distributor plate at
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ing pi ; _
%gtséctlrgg e %tm%?lgns of the lubricating apparatus.

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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characterised in that the distributor plate is brought
into contact with two or nore hydraulic piston at its

werdenomdtde for displacing the distributor plaPer/baro07/000364

actuating the dosing pistons3gl5. Method according to
claim 14, characterised in that it includes a

%ﬁﬁq&%&;éﬁﬁ {%%5%3)?" itL; iﬁg&ﬁ%ﬁ ggéé}{dkx{égor?ﬂg/g%upd@ﬁ%ﬂ%lﬂﬁ pistons

unc
that are activated.

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.



