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- a supply of hydraulic oil via a number of hydraulic cylinders that each have a
hydraulic piston and which is pressurised 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;

- a distributor plate is brought in contact with the dosing pistons at one side and which
at its other side is brought in contact with the hydraulic pistons for displacing the

distributor plate for actuating the dosing pistons.

Background of the Invention

Lubricating apparatuses are traditionally designed as pumping units which are
mounted in close association with respective cylinders and which are connected with a
feeding reservoir for lubricating oil and with lubricating points in the form of oil
injection nozzles at different points on the cylinder wall. Each pump unit includes a
plurality of reciprocating pumps that feed various lubricating points with oil and

which are driven by a common rotating control shaft with cams provided thereon. By
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The present invention may be applied in connection with all kinds of lubricating
apparatuses and methods based on hydraulic lubrication using hydraulic pistons and

used for acting on injection units that include dosing pistons for the cylinder

lubricating oil.

Object of the Invention
It is the object of the invention to indicate a lubricating apparatus and a method for
dosing cylinder lubricating oil, wherein a quantity adjustment of the cylinder

lubricating oil may be established in a simple way.

Description of the Invention
According to the present invention, this is achieved by a lubricating apparatus of the

type specified in the introduction, which is peculiar in that the hydraulic pistons are
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each group may be activated independently of the others. Therefore, only one or some
of the groups of hydraulic cylinders contained in the lubricating apparatus may be used

in certain cases.

According to yet an embodiment, the lubricating apparatus according to the invention
is peculiar 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 adjustment of lubricating oil is achieved, depending on the group of hydraulic

pistons that are activated.

This may be effected in that each group of hydraulic pistons operates with its own
stroke so that when a first group of pistons is activated, a first stroke length occurs,
and when a second group is activated, a second stroke length occurs. The amount of

lubricating oil may thus be regulated by making an algorithm. The algorithm may be
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Hereby it is ensured that displacenment of the
di %%Eé!&ﬂtg% PR Embodiment, 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 group fails. Also in this embodiment, the hydraulic

pistons may be provided telescoping with several pistons disposed within each other.

According to a further embodiment, holes are formed in the distributor plate, and that
at least some of the hydraulic pistons extend through these holes. Moreover, it is
possible to use a surface within the housing and above the distributor surface as
contact surface for the hydraulic pistons. In a particularly simple way is hereby
achieved an end stop for the displacement of the distributor plate and thereby for the

quantity adjustment.

The lubricating apparatus has the following operational mode:
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heliiggy lubricating point may have a venting screw so that possible air in the cylinder

chamber of the dosing unit can be removed hereby.

If any system or lubricating oil should leak past respective pistons, this leak oil is

gathered and may be drained off in total from the lubricating apparatus.

The present invention may be applied in a dosing system of the type described in the
DK patent application with the title “Lubricating apparatus for a dosing system for
cylinder lubricating oil and method for dosing cylinder lubricating oil” which is filed
simultaneously with the present patent application, the contents thereof hereby being
incorporated by reference. Only the way in which the quantity adjustment is performed

will be changed.
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Figs. 8-10 show partial sections through the lubricating apparatus shown in Fig.

7 for illustrating various quantity adjustments; and
Fig. 11 shows a partial section through a further embodiment of a lubricating

apparatus according to the invention.

Detailed Description of the Invention

Fig. 1 shows schematically four cylinders 250 and on each cylinder appears eight
injection nozzles 251. The lubricating apparatuses 252 according to the present
invention are connected with a central computer 253 with local control units 254,

typically for each single lubricating apparatus 252.

The central computer 253 is coupled in parallel with a further control unit 255
constituting a backup for the central computer. In addition, there is 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.



Fig. 11 shows a partial section through a further
enbodi nent of a |ubricating apparatus according to the

WO poognicdn. Det ail ed Description of the | nventPONDRR@S/050111
1 shows schematically four cylipders 250 and on each
cylinder appears eight injection nozzles 251. The
| ubricating apparatuses 252 according to theggresent

i nliefici unpehpat eb e dtiberevit shvin a bydrallic sigHpR 2ey comprising a motor

W | 0d - URJ i .Or . .
ol il FPIs 2 S P i 20
25Burtiermotepinelhdeda pasiet 63 and ifileer 2641 Hstern @it is Pumped tvia supply

255 constituting a backup for the central conputer. In
addinei26f, on tethe fubricalingo pPRARIES yigraryalvsy PHY The bydraglic station is
no or - 6 . r .

my AR08, POReBUTPAR AL P 1 S WGP B! eincsed with he

t h@ubrizagh@appatatiidvih b@aiveg unit 258 nonitoring the
position of the crankshaft.In the upper part of Fig. 1
there is shown a hydraulic station 259 conprising a

not of . 260 dr.h Vi o 6 .
ny iBfRech 1 Taeful o, ithidflag SRE"F7 Y o line, 267 from a
I NGibgidesnd onosmlpFry RAB (avdstown)) The 1Ricatify Bileid) irvardsd from the
pumped via supply line 265 on to the lubricating

appihrigatirg apparagus i lisesDl®, to theeinjpetipanpzzdessiddt i on i s
furthernore connected with a return line 266 which is

al so connected with the lubricating apparatus via a

VaFye 2 dHeWisiaCtiidifth@bilghl SkicwnRibeiRatingappabithCahicA@an be modified
apparatus 252 via a line 267 froma |ubricating oil
supplyilisimgladyansages o6 he)preseakinvesianeat i ng oil is

forwarded fromthe |ubricating apparatus via |ines 110

to the injection nozzles 251. Fig. 2 shows a section

th ' ' : t ' - . C oy
BB AR BB Al REDALR Sl ot i  which s
i n¥srned withPosrewl fremdwdove bott om pl ate with a packi ng .

t hat enabl es nounting of set pin 4 which is fastened
with a screw from bel ow. Pos. 2 shows a base bl ock

W i’gs% srl]llcj)\r{/ts) %rbagef blgglggv?tﬁlal nanibet E)P Hysdrglilic pistons 6.

Pos. 3 shows an eccentric shaft whereby the stroke may be regulated by activating a
DC motor 27. Alternatively, the stroke length may also be regulated by a spindle, see
Fig. 8.

Pos. 4 shows a set pin which is used as an adjustable stop whereby the stroke can be
regulated as displacement 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 ensuring that possible leaking oil does not run
down into the eccentric housing. One may possibly omit the O-ring 5 in the shown
design and instead move possible leak oil away from the cavity around the eccentric

shaft 3.
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Pos. 9 shows a spring which in the shown construction is a return spring. There is only
one common return spring in the shown construction, but in principle one may also

envisage that every dosing piston has its own return spring.

Pos. 10 - 13 show double suction and pressure valves where the lubricating oil is fed
to the pump chamber in front of the dosing piston 21. When the individual lubricating
point goes from suction to pressure stroke, the suction valves 10 and 11 and pressure
valves 11 and 12 are opened when the pressure in the pump chamber in front of the

pistons 21 is sufficiently high to overcome the compression spring 14.

Pos. 14 shows a pressure spring ensuring that the feed pressure of the lubricating oil
cannot seep/run directly through the apparatus without control of the precise amount.

In some cases, it may be an advantage to use a stronger compression spring as the
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thannkhﬁng@wd pressure of the | ubricating oil cannot
seep/run directly through the apparatus w thout
control of the precise amount. In sonme cases, it may

be an e to use a ronger conpression spring
as PPFI 435‘8?‘8"‘?‘?‘% S¢TEY ‘Y‘ﬁbp‘fcg rcating oil may be
relatlvely much reduced thereby. Normally, the
conpression spring is designed according to the

Pr @sSUI'E shéweh puing beodkUihai eddlyi diisiol bf D4 RIryma@7lubkbiting points.
in cases where a faster |ubricating stroke performance
i s Tapispilwdhe apparatemis rr@qd@rwﬂv siK\0E mage hbyicalingprialgel ds pgssible that

b d h h
oo SRS R PR S PEPLoBSIRUES o oD v o

t h@ompEidnEAV il NG dkier. Pos 15-16 show venting screw
wi th packing. Pos. 17 shows a punp bl ock that may

consi st of one or nore Iubricating poi nts. Typically,

the apparatus _is nage with si | upricatin i
p0|Pﬁ§ <18 shpwp & hgusing HIrepressue Vabies | %ﬁp‘ig P ?%Pfﬁtﬁ’r‘%l spring 14, and
bl Qﬂfleszmg aﬂleb:%nﬂ@c%%ﬁ%?[%’su lgipgégs"i’sc&%ﬁﬁ of possible

I'ng conmponents w | Pos. 18 shows a
hou5|ng for pressure valves 12 and 13 and conpression
spring 14, and at the sanme tinme connection to the

suBpb.ylPshows 4 blinchplygedosimp the workisigoshanzel efweenghe gump chamber

ol 95k I LAHMR 09, SRS bet ween the purp chamber

Pos. 20 shows a pump cylinder in which pump piston 21 is mounted.

Pos. 21 shows a pump piston for the dosing piston.

Pos. 22 shows a packing between the pump block 17 and the intermediate plate 8.
Pos. 23 shows a packing between the intermediate plate 8 and the base block 2.

Fig. 3 shows a section through the lubricating apparatus according to prior art in Fig. 2

and with adjustment of stroke by a spindle and a DC motor.



and the suction and pressure valves. Pos. 20 shows a

punp cylinder in which punp piston 2 1 is nounted.
w@o®s/121630 shows a punp piston for the dosing pPGI/DK2008/050111

Pos. 22 shows a packi ng betmeengfhe punp bl ock 17 and

the internedi ate plate 8. Pos. Z3 shows a packi ng

between the internedi ate plate 8 and the base

Fi §os-3 shaasha eecepiriconalf m%a@% S asmuétgtqnhg‘buﬂgmore it will be

hiaO

9 dP%}él?\;mﬁ%ﬁgqgég?tglEs u‘?)gé géaldﬁ{ Sé:hfgnﬂ: xﬁo%x)%n%%dsc}ﬂe LB the side of the
3 bbm/\Blotlhe deeshyt using mhmﬁtemﬂmshaefnp@duem fdrrredding the stroke length
adjustrment. Furthernore, it will be relatively easy to
estiBfhsh a stroke reading scale by nounting a scale
at the side of the base block 2, thereby using the
eccentric shaft position for readi ng the stroke I ength

di pegt by shbRS-a géalﬁgom% 2nsieRki that HosieblENSAK bildcanAét run out and
possi bl e I eak oil cannot run out and sinultaneously

ensimultageousiit engiring thahdiot capnotecoime. inPos. 26 shows a
bearing which controls the eccentric shaft 24. Pos. 27
shows a DC notor, possibly with wormdrive, which,

de%ﬁ 'GeNGoQN %%Eﬁﬂ %Plt%h%gﬁt'r&sﬂfe @&ﬁﬁc% ppsition 24

He SCCENt T ¢ encoder or er ‘system for
controlling the stroke is nounted on shaft Thi s
encoder is not shown on the depicted Figure. Fig. 4
shdes 2V ﬂimm; & DEvmwtort pessihlljo Miithawt)ng dapypawhichsdepicodmg on control

in Figs. and 3 w.th bl ock DC notqr. The

Fi SEPSSHGRBShE BN FRF RFEER sl A eRpges or other system for
hyg{)ﬂkglhﬁ BeSdQRS idinbLated ohRher I Ps ShQdRSis rPoQ%hO\AlQ on the depicted
shows a ﬁ%untlng screw for fastening punp bl ock to

t h€igund¢.er redi ate plate 8. Pos. 4 1 shows a sensor

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

E Q%tg.]glt ﬂﬂ(%%/ a% i&arlleg}gyveo e lubrléﬁtllnfg at[)Ba%aRllg nBo&nolﬁ l(Fléls7 2l and 3 with
supply block and DC motor. The Figure shows an embodiment where there are four

hydraulic pistons divided into two groups.

Pos. 40 shows a mounting screw for fastening pump block 17 to the intermediate plate

8.

Pos. 41 shows a sensor detecting when the distributor plate 7 is in top position. The
sensor is mounted on a fitting 43 so that it may be removed quickly if the pump block
17 is to the replaced.

Pos. 42 shows a screw for fastening sensor/fitting 41 and 43.

Pos. 43 shows a fitting for mounting the sensor 41.

Pos. 44-45 show accumulators at pressure and return sides, respectively, which are

connected with the solenoid valves 47 - 50.



Pos. 42 shows a screw for fastening sensor/fitting 4 1
and 43. Pos. 43 shows a fitting for nounting the

WG 008041680.. Pos. 44-45 show accunul ators at preGEDK008/050111
and return sides, respectively, ,which are connected
with the sol enoid val ves 47 - g . Pos. 46 shows a

supply bl ock through which the hydraulic oil is
su Em-i"éoﬁhpyﬁwwl& ipckiarough Wikenthe hyrapligeif issupplidgemoved and

is : WS a

s o EABIER s tpbAcd E RIS CafhBlet otp Hbhas  ICERANS

oil pressure. In group with solenoid valve 48. Pos. 48

shows a sol enoid valve for the pressure side of the

hy 8oad7 shooisl a polessidrvalvel for gho ogsum sifle o6 Iteenbydfanle ¢id pressure. In
47. The . ol?no%ﬂ %q%%gs 47 and 48 control one group of

hy FHRIIE I SOEhEVPES. 49 shows a sol enoi d val ve for

the return side of the hydraulic oil pressure. In

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

vabye 480shoiier §vl&sdivalvs ifetethe fprdshgre Byddr efuthe iydialilic oil pressure. In
pressure. In group with solenoid valve 49. The

soEwwpi Witk splgacid aqlvend(7.Sthecsienoid vakyes 47 rad 4 ensrobfone group of
hygr %hhgiﬁkégons. Pos. 5 1 shows a screw joint for

su % y|ngp ubricating oil conducted through the base

bl ock 2 and through the internediate plate 8 to the

punp bl ock 17. Fig. 5 shows a further enbodi nent of a

| uBos. it shogvsap palenadid svahecfor dhergetom pde of ther hydraide oil pressure. In
| ubri cating apparatus is made up of a bottom part 110
mhéF@P§Hﬂ§ﬁ@?@“€§$V%gal15 and 116 for activating the
apparatus are nounted. At the side of the bottom part

110, screw joints are provided for systemoil pressure

Suppi. \501shdwa rdscodgid malee forpthe psasswae rseteusfrtht hydmnlic &4 pressure. In

The driving oil may be supplied. thyou t sol enpi d

v aBwER, Wil Solfeid Vaie s The peleRRid ya@&; g'ﬁ and S9:qopizolthg other group
an IS a secondary sol enoid valve 115. In

thgf$ |?$gﬁﬁ%8%§tion, it is the primary sol enoid val ve

116 which is active. The driving

Pos. 51 shows a screw joint for supplying lubricating oil conducted through the base
block 2 and through the intermediate plate 8 to the pump block 17.

Fig. 5 shows a further embodiment of a lubricating apparatus according to prior art.

The lubricating apparatus is made up of a bottom part 110 where solenoid valves 115
and 116 for activating the apparatus are mounted. At the side of the bottom part 110,
screw joints are provided for system oil pressure supply 142 and system oil pressure

return to tank 143.

The driving oil may be supplied through two solenoid valves, of which one is a

primary solenoid valve 116 and the other is a secondary solenoid valve 115.

In the initial position, it is the primary solenoid valve 116 which is active. The driving

oil is hereby conducted from the associated supply screw joint 142 to the primary



oil is hereby conducted fromthe associated supply

screw joint 142 to the prinmarysol enoid valve 116 and
wor@sa4wm t ch val ve 117 into the apparatus threc@yhKa008/050111

di stribution channel 145 to theg,group of associated

hydraul i c pistons. This S|tuat|on is showmn in Fig. 15.

In case that the prjimary n0| val ve 116 fajls .
i s spleRaid ypkve Ao aﬂtﬁmacaaqw '@ V@oH?{ée&O i, PR dygh 2 distribution

o) L
cETRRE LI e SHep DT pSol Bl Ep S IIR6AS AR pation is shown in
si Fiatitbon is shown in Fig. 16. The associ ated

di stribution channel 146 is hereby pressurised. This
pressure entails that the switch valve 117 is

d

PSR iR 1 ROBOERIS ApGHARS o comnc
di gersebotidapnsotdiitheilvd 455.iFhis nile¢ isuhacctedTbeaqivadag ties secondary
is hereby renmoved fromthe hydraulic pistons connected

t oselpnaid yalve A by dThjnsituation & ShBylnaeﬁlg/ 81 ng the

secondary sol enoid valve 115, the associ ated

di stribution channel 146 and the associ ated hydraulic

pi Thenssoriatedpdieeibutios @Hannkhild6 daherby tphaburised. This pressure entails
distribution plate 7 is then driven bg t he oi

cobutitheswiichivalveHd 7 é.b@igpla@ggisto\ybqiriglﬁew @r@by]g)g,cynnection between the
SO| gm%g q ear‘ltoxde vzgqug 1 1ér g&iﬁg ats?(n:iz}f@ci H@tr#)]lzloﬁrgﬂaj@%l 145} fs interrupted.

case 0
p r THE pfeﬁsdrb ﬁ@h&gﬂ)}t fhﬂlcﬁfe@ Grogathy ataanoipibioml CbﬁnedtchEto this solenoid
spring wll thus automatically put the switch val ve

11valyadkdt o the above initial position. The sw tch
val ve may be equipped with a restrictor so that this
returning of the switch valve can be delayed. In this

VWaRyi fetioneigd@ed/ eesidaht bslendifl dalviehE1 55 \the 8ddovialed ediditiBution channel
goes back and forth between the activations. On Fig

5, 14theandether assoriatedi Bydrawliq mlm Bie arespwised.o it ciuses that the

catRegR PR gt Gl BR SlIchifuc i Y papltflls via e

grgggn@ﬁng@mﬁabhpegustons i ndependence between the
sol enoi d val ves is ensured. Wen shifting between the

primary solen0|d val ve 116 and the secondary sol enoi d
Valfﬁe sw]t5h valve 131‘9" rBz(i:yhbe equlpped 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.

The switch valve may be equipped with a restrictor so that this returning of the switch
valve can be delayed. In this way is avoided/restricted that the switch valve 117 goes
back and forth between the activations. On Fig. 5, the restriction is determined by a

slot formed between a drain-pin 118 and the switch valve 117.

When each of the solenoid valves is connected to a separate group of hydraulic
pistons, independence between the solenoid valves is ensured. When shifting between
the primary solenoid valve 116 and the secondary solenoid valve 115, the switch valve

117 will ensure that the pressure is removed from the primary group of hydraulic



117 will ensure that the pressure is renoved fromthe
primary group of hydraulicpistons and thereby enable
wop@saticsh of the secondary sol enoid val ve 115PCEDER00SO50111
cases where the primry solenoi% val ve is bl ocked.
Pos. 121 shows a bl anki ng screﬁ: Pos. 122 shows a
conbi ned bl anki ng screw end s%%g that partly act as
g

endistanspantotherehy epakle opeoition afhide sapandary, salgnoid yalvgnld s, even in

partly h i et L on. ia a (not shown)
pag Sle% g‘iv.h%%btg?/éﬁw%)l/%lr%éﬁ’:%lg&ﬁﬁ%?%ﬁ}s{' 6 there is a

distributor plate 7. The plate is shown here as a

two-part design with an upper distributor plate nenber
12Board1 showse plagkgscist or pl at e menber 123. The

dosing pistons 2 1 are nounted in/on the upper

distributor plate nenber 125. |In apparatuses where
VappbQU22Ghbws alcBmbaRd Hlaikinl dcvéw/and stop ittt patiyciet ad &Y op for the
is a Flston acking 124 between the upper and | ower

di pawl B20 of the avischrmalverl17|andppariy: ihps @ sealing famgtion glso via a (not
suffkéé mﬁ%h using one. kind of oil for drive oil as

MBF?O IP'Smg'ubricating oil. Around the dosing pistons

2 1 there is a comon return spring 9 which returns

the pistons 2 1 after disconnecting the supply )

or éboue thechydraviicipjatonsud fhereps Stdssb@or platnhd hefpdate s shown her as

spring 9 there is a snall ..l upricating oil ervoir o
109 fe S8l R PPt RO E o P LA B Rl s
ThalakdRembat 1230 TAE dodifig pldridk 28 Gird MoGkIBH irflo® BiealppELdistributor plate
screw joint with packings 138 and 139. The appar at us

mayneopbter d2al Iy aprarasuses pplate watipus oile are nspdsior alfivaiand lubrication,
packi ng 15 and 16. ve the base blqck 111 t.he

Cy e g keadie PPbGusttnt hlranditvatihfler pigpember 1
2 Lrifkipled baP ARG AldoNuffidtewith ru@fh%ﬂﬁﬁ‘léﬁd B oiMBNEHEVY oil as well as for
Above the dosing pistons 2 1 there is a punp chanber

14&bricatingwib chanber there is an outlet with a
non-return valve ball 13 which is biased by a spring
14. Furthernore, there is provided a screw joint 128

conp&aiethetdstiz! #)iytoﬁé bl h&le 9 QANcdithbf et ¥RflgS Rhich returns the

valves in the cylinder wall. For adjusting the stroke,

i npiskins 2dndfedidiseotnectieg thei sipplyquessare e tharydraplic pistans 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.

Above the base block 111 the cylinder block 112 is located where the dosing pistons
21 are disposed for their reciprocating movement. Above the dosing pistons 21 there is
a pump chamber 148. In this chamber there is an outlet with a non-return valve ball 13
which is biased by a spring 14. Furthermore, there is provided a screw joint 128

connected directly with the non-return valves/SIP valves in the cylinder wall.

For adjusting the stroke, in this embodiment there is shown an arrangement with a
motor 132 coupled to a worm drive 131 which via a worm wheel 130 adjusts the

stroke by changing the position on set pin/set screw 66.



notor 132 coupled to a wormdrive 131 which via a worm
wheel 130 adjusts the stroke by changing the position
wW@eosat16p0 n/ set screw 66.1n this enbodi ment, iPCT/BK2008/050111
possible to adjust the stroke hy changing the position
of the stroke stop. This is different fromthe
previ ous enbodi nent where a fjxed point of origin was, .
us & this embpdiment. fesqrosyRle taadiusbihssireke byishargidsmtheyposition of the
In st%]%egtoé.oﬂg’lg Y efﬁlﬁefr&ﬁttﬂghre%ylﬁk&nﬁo%iﬁgﬁ’ where a Il’,ixed point of
sensor/ prckup uni I'S nounted 1 n continuation o
sebrigi’nrb(zé‘satse@ afiewhé® thostraketvestadjigedRabsiquakly, e. g. in
the formof an encoder or a potentioneter. Pos. 113
shows a housing for the set pin/set screw arrangenent.

Po [ kil S ' e .
"ol ohB0 8 OB SHE 97 PO LR G4 FRBLYTAR, LI mounea in
hy dértilubGorP s k@nginBeBicréw &6dfor \deteotihg Shedsirdie, klge in the form of an
bottom and the |ubricating oil at the top,

r e SRROCET Qe potepipsnetary7 shows an O-ring seal i ng bet ween

the base block 111 and the cylinder block 112. Pos.

133 shows a fastening screw for fastening a bearing

capgs.f1aB shéves M6 BINGRE khelsdOpinResscrévd drrah@nsnan O ri ng

seal ing between the bottom plate 110 and the base

block 111. In Fig. 6 is shown a partial section

t hrou an enbodi nent_ of Lubri ' a t .
BB e R s b PO RACLALE 19, 147 wit
eSle&E'dilsﬂyp%@siﬁ%jmésﬁ)idﬁﬁﬂﬁfpiﬂdﬂdlﬁ iat YheadGveC yill isttldedt the bottom and the
lubricating oil by neans of the hydraulic pistons 6
antibrisating o1l atthe tapatrspeatvaly. accor ding to the

invention, it will be possible to dispense with the

setting neans in the formof the worm arrangenent 131,

13PoeNg7tsA6wERh @-rih3 Zeal i etwékinf the basd bigeleuPs afd the cylinder block
hydraul i c pistons are used for regul ating anmounts o

| ubt2.cating oil. In the shown enbodi nent is
illustrated two different types of hydraulic pistons 6
and 150, but there may be a plurality of groups wth

di phenssihew$h Bidfen 1V f Pas@dnikly sl bdtineGafl ok EeSworm wheel 130.
operates with each their stroke length. Wen one group

of pistons 150 is activated, then there will be a

St i>8§‘_ el3£5s]f1bw\£%a%nogr{]n% soetaﬁr?gr between the bottom plate 110 and the base block

111.

In Fig. 6 is shown a partial section through an embodiment of a lubricating apparatus
according to the invention, where it is possible to establish an adjusting of quantity

and cylinder lubricating oil by means of the hydraulic pistons 6 and 150.

In this embodiment according to the invention, it will be possible to dispense with the

setting means in the form of the worm arrangement 131, 133 and the motor 132.

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 be a plurality of groups with different pistons.



group of pistons 6 is activated, then there will be a
stroke 152. The anount of lubricating oil may thus be

wo egalistesd by maki ng an al gorithm conbi ni ng t heCTUPE2@R/050111
the two strokes 150 and 151. Thus may be established
an approxi mately stepless adjusting of the quantity of
the lubricating oil wthin the range of the stro

15 Eaghh grouppof ydrawliopistass i aperafise Wy eiagh dieiy ﬁtr?lﬁ'areﬁgﬂl- When one
. g fn; . )
g' g{'ogl%i%foﬁs%g elgg qu Qc?nat&i, gh&gﬁ}%? Q\/lﬁ'rb% fé&@&d ?ﬁvw‘h@n the other

ing rou eint I stributor
pl @tctip of pisisisaiy aptiewveal) thenghdrBevillibs tarstrbké 032.pl ate 7
fromgoing to its extrenme position. Wen the pistons
in the second piston group 6 are activated, the

andhearto oo Tiiea i B bR 5 7eSilagE By B B steoritm

enboeb By the & 6f thed twd SHOkQU1 S0 JRbatsA. THus @&y Bat&ehblished an
by two groups of hydraulic pistons 155 and 168, where

eaapprgkimageli agptespadjystinguifitbe guantioyef thedubricatihg pilywitan the range
act yat ed its sol enoi d val ve. One piston 155 is

sh8 eﬁ&Pﬁ%&“ﬁﬁmgﬁggion while the other piston 168 is

shown in side view The two pistons 155 and 168 are
identical. The dosing pistons actuated by the

di The ishei® priféiple®péraddstin Mdt psdienninione fgk@ip of. pidtdnd MGBare extended
enbodi ment, a piston 155, 168 may performthree )
di #idrapin 150} extending Hireughsa belstin dke distrivuior plate fethereby preventing

hydr aul | I stan 55, 168 wi.th several .p| st . .
oo BT e RS 7, B3R eotBE Pl AR B offen, thepiscons in the

t Ne&toRd PYdt6IE Broup e fre RRESAtEd, &h AfstriibudtiSplate Hil) mc3eitd the extreme
shown how hydraulic oil is supplied through channe
15position ad kagiepped pydbebase blorkd ldpper nost  pi st on

section 169 may hereby be di splaced sinultaneously

with displacing the distributor plate 7 until a bolt

162 stor | i,d . . '

LE81 1 0S5 o kgl G0t RRRRBRE Sy fy o v
i S of hpgihailee pistone UGS atidarsss |whehd elish groep hiappwy hydraulic pistons that
pressure. The | owernpst piston section 156 nayfﬂer%by .
be caphsHpy de dctupisd Doy QM8 sefengid ¥aleo (21 Pigionnl Yonis shown partly in

gg?{‘&%ﬁ%ﬂ%&ﬁé BReSHslohABs 1EhdH A%idH FBkaPEdrbistont 155 and 168

are identical. The dosing pistons actuated by the distributor plate 7 are not shown in

Fig. 7.

In this embodiment, a piston 155, 168 may perform three different strokes. This is
enabled by making the hydraulic pistons 155, 168 with several piston sections. The

hydraulic piston/distributor plate is then provided three possible positions.

In Fig. 8 is shown how hydraulic oil is supplied through channel 157 by the supply
pressure. The uppermost piston section 169 may hereby be displaced simultaneously
with displacing the distributor plate 7 until a bolt 162 strikes the top side of the

uppermost piston section 169.



162 strikes a face 170 in base block 111 which is part

of the housing of the |ubricating apparatus. In Fig.
waoss4shown how the hydraulic oil is suppliedP@hDE@K/050111

bot h channel s 157 and 158 by thg supply pressure, and

thereby to both piston sections 156 and 169. The

Foth Fig Siositds s TG Bff s FeRpet BYBUEH SV Iy the supply

gr pﬂa@s&é UM rfosP P&t&ﬁecnsaq%cxﬁw inSfelb) sbeo&lsﬁa@edo "This occurs
nore pistons, may performdifferent strokes. In

s hewvulaxeoyslyewiththe eppﬁsmslbpletopcmcmmm ih&9 béing hhsplaced until the bolt

ai 364 it v iy eeht bkl 198k 0. 6/ i of the lubicating

8@&@3 gnt pistons 163, 164 and 171, each having a
stroke 173, 174 and 172, respectively. By
feedlng hydraulic oil via channel 166, the hydraulic

G T Fiaod0 s Shavit BOw s Rudrayiieotis Boglise frogeh bothBagncls 157 and
rm)ﬁifnﬁ f rsﬁhﬁ?'ﬁg%shﬁ: Qﬁ&f érgif)d 0 bbﬁf Qt)énds%kﬂuzxsr %%ga@d 169. The

nHX|nu guan cyli nder ricating ol
dodistibupirgilata g mdy lednetgrte digplacet] egghbyp tdhies shostnraxiretnerposition.
plate 7. By instead supplying hydraulic oil through
channel 165, the hydraulic piston 163 lifts the

di t | at but t h
17 3h aBaieiaE et aghous R hulrgult Piein Bh SPpRinst SR or more
P! Bisné, mhy prfdthS dipferekP Jrdes! MRS sRRVRB#nglE) Ry 9o§shnﬂe positions

distributor plate 7 as far as the piston 71. Thus a
shof thedisttibwkepla®? dre ppssitlor ned, whereby a srral | er
quantity of cylinder Iubricating oil is delivered by

the dosing pistons actuated by the distributor plate

7. FRY 11"$bR_% &LRBu B)’ld!hﬁtlhi bRl driviei” Cily Hent pist
167%¥the hydraul i c pfggﬁn i ts the Jﬁgggfbu?ﬂ$ﬁ et pisions

pl 4% 184 ahidW@l.each Bavioga gimee spolsit bi3, 184 aih§72; réspetively.
extension 177 extending up through a hole 178 in the
distributor plate 7, this piston 164 w ||

th . t . -

BYRAORYITRY G Hondl 66, R0l b1, 1M B
anpRwENuAilahé @istrifutériatd §dikies thetakobloekl | 1 WHdrelya Maximum stroke
even smal |l er anount of cylinder lubricating oil is

del 7% & parfaspned nieredy idel vering » maxippym Augpidty of cylinder lubricating oil
by the dosing pistons which are actuated by the distributor plate 7.

By instead supplying hydraulic oil through channel 165, the hydraulic piston 163 lifts
the distributor plate, but as this piston has an extension 175 extending through a hole
176 in the distributor plate 7, this piston 163 will not be able to move the distributor
plate 7 as far as the piston 171. Thus a shorter stroke 172 is performed, whereby a
smaller quantity of cylinder lubricating oil is delivered by the dosing pistons actuated

by the distributor plate 7.

By instead supplying hydraulic oil through channel 167, the hydraulic piston 164 lifts
the distributor plate 7. However, since this piston 164 has a longer extension 177

extending up through a hole 178 in the distributor plate 7, this piston 164 will then



actuated by the distributor plate 7. W are speaking

of a distributor plate 7, but in cases where there is
Wo@i0p/101660 pi ston in each group, this may al so PET/DERISMS0111

an actuator. The distributor plate 7 is activated

hydraulically in that a hydr aulli c system supplies a

system pressure. The apparatus operates in that there

ar analogaughyampys thefdigiribiipsplate hevandassi kefqre dis gxiensigm sirikes the base
ea r.ayp be_activ i 0

ot el PR IR 4P 2uff AL R ke A TR FERbnleal wHkiay an cven smalle
pl @fBurdt oPSTieMY RBSEEAThgPOBLONGeliFeRddbE Rhé @esin@Ngistons which are
performa |ubricating stroke. Normally, the quantities

of agipated bg thegdiptribpwedlatt’.t hi s type of systems are

regul ated either by regulating the stroke itself and

by changing the lubrication frequency. The present

in . [ r [ ; ;
oi SFoe A Brliin GEEfisBIbUNS e 3 BHER cBles yRRPRERPloaly one piston in
eaedchpgrowp, dieis infey dlsolbel calitd agaapaar.at us wWith a

different stroke. By using a control algorithmfor
controlling which group to be activated, a stepless

luhricati,ng oil requlation.can be nmade in practice, .
soee (BbrEar by Bt 8F apaauRrURR Ty BloRRLk Fitgm suppties
Oi ky<adm §6RuRNAMRCapphraBlsCopethted &n AhdiCthsrebati £YRirdlfiptof groups of
there are no problenms with skipping one or nore engine

st hpdreslic pistode,sihesel cachtgroyp mep bt attvatest indepepdentiydy she others. The

th ibilit f. | at i t tof . . .

" DERSEE Rotdble Pt AN G Rbl HRHBRY Bine s s dspaca
angmyvbérmrﬁl;mbgcgtg{%q,%okge regul ati on of the anount of
lubricating oil will be stepless.CLAIMS 1. A hydraulic

| ubricating apparatus (252) for a dosing cylinder
Iubricati% oil, e. in marine engines, the

€. 3. , .
| ublormally. rihe sypatitios of Gyhiaferapih gosedainihiss yRg afitystamyjage regulated
one..or .npre val ) d . Wi
( Zgﬁerfbarr regﬁlggf)%// ?l?]eggtﬁéc rltaSS iagﬁw&;aa%gmgytfl? rl}l%)é'rﬁgﬂ&? ?requency. The
| ubfdsetinvigtioh lis based ofi uBIAE lerdips loy thidepéridenchibiong@here each group is
that each have a hydraulic piston (6) and which may be
pr designadsagh iat Hieyreach provifle the lubricating apparatus with a different stroke.

By using a control algorithm for controlling which group to be activated, a stepless

lubricating oil regulation can be made in practice.

Some users of systems prefer delivery of lubricating oil at each engine stroke, while
others believe that there are no problems with skipping one or more engine strokes. If
desired, the present invention provides the possibility of regulating the amount of
lubricating oil from 0 mm to a given maximum stroke, and within this range the

regulation of the amount of lubricating oil will be stepless.



- a nunber of injection units (251) corresponding to a

multiple of the cylinder nunber in the engine, and
wabiosh4mse connected with each their dosing cyPCTOER008/050111

(20) by a dosing piston (21); -ga distributor plate

(7) which at one side is in contact wth the dosing

pi stons (21) and which at its other side is in contact

Wi t draulic pistons (6) for displacing the
di&ﬂ?#&ﬁﬂ&? plate (7) for actuating the dosing pistons

(21), characterised in that the hydraulic_ pistons &5) . )
ar & priydrayglig lybsicgiing prparatuy(252 2 £ aydestg Gydinderdybdentingoil, e.g. in
in dj ' i butor plate (7)
fogsggggégﬁﬁbh%ﬁgﬁ%ggﬁgép%%g%gﬁgﬂ¥®%%, and that each

gr oW mo@éind ydhichia GnPios indste viabks ZB0Y i€ acrihettediwith a source (262) for
i ndi vi dual stroke. 2. Lubricating apparatus (252)
acsupptiipghydsawjcpihgnd cybinderdubrigatisg@ili n t hat each group

pPAPuREE: GBS 2YerElnal Sn ke g Ryt pET @Fapd hich may

t hed plessugRedbghRitaulRfoillydraul i ¢ pistons (6) there are
two or nore pistons. 4. Lubricating apparatus (252)
accandmher efoniscaemumitsgZ5E) castespending tose@ultiple plthe chplinder number

hydraul i c.pi stons, .(6) ar r Oui t ' L1

cafo il it 3hE SR an SRR M cn B BRI Bodfle Whher 20) by &
Lubédigpistod (2ppar at us (252) according to any preceding

claim characterised in that holes are forned in the

di sa dishihuger plata((® Wirirh abert sideis incontagisyitls teglosmgpigtons (21) and

hydyaul i.c, piston 6) extend. 0 t hese. hal 6. i .
LuB’F‘fcglaa(ti’ﬁgo %pséieafsu%’ C(OQEQF Wé%gg? g’ g’n 5] uF% pésﬁ%/nsp(rgzggdﬁl 1§%lacmg the
cl @sfbudraglae i(?) forafdnlafing iad désisg! gfsﬁﬁﬁ (@ 1) @hat#cterised in that the

provided within the housing and above the distributor
pl bydraylit) pistord (Masret ipravided fimcgropnszOthal agly egfowp is adapted for.

t.act . f t hydr.aul i ' 6). 7 . .
origeeEnt diggresyieny bl fectfier oift R8T péxiing e fosing pistons
rra(ll‘?,ealn@ MRt REsh grblF of Bydrdlid Pistbiklic) Have éhch it ddRidual stroke.

hydraulic oil via a nunber of hydraulic cylinders that
each have a hydraulic piston (6) and which is

Pr Sslf’u rr{cgt?r(ljg 2*13 pa}att]ues &gg)r g:%rld?ngotlol claim 1, characterised in that each group

comprises one hydraulic piston (6).

3. Lubricating apparatus (252) according to claim 1, characterised in that in each

group of hydraulic pistons (6) there are two or more pistons.

4. Lubricating apparatus (252) according to claim 2 or 3, characterised in that the
hydraulic pistons (6) are provided telescoping with several pistons disposed within

each other.

5. Lubricating apparatus (252) according to any preceding claim, characterised in
that holes are formed in the distributor plate (7), and that at least some of the

hydraulic pistons (6) extend through these holes.



- supplying and injecting cylinder lubricating oil via

a nunber of injection units (151) corresponding to a
woredosilpleso of the cylinder nunber in the engi nePCTRKe8/050111

injection units being connecte 9mﬁth each their dosing

cylinder (20) by a dosing piston (21); - that a

distributor plate Zé i s brought in cont t. on

s. éeLelrrlqatmw apRaraiys (@83) Aryopiing emany ﬁﬁceg aﬁ

t
v B st 69018 HEPURLLL APRbASle i BetEe gopiuor e
pl ad@that'this wifadet178) isn@ed fecohawt ngfpe $orahs hfd@idlic pistons (6).
characterised in that the hydraulic pistons (6) are

prOV|ded in groups that each group i ndependently

d odi hxgr%gﬁhg? efﬁld d?é 1%{ T Ffllk]bg{cgteng kilfg(?'rgu %Pg#ﬁh% %ggﬁgﬁ cthe method

Pi gicRidsng 6) have each the|r i ndi vi dual stroke. 8.
Met hod according to claim7, characterised in that

ont y spebhpfihadranlic sikviena mgmbes of dwdraulie yhindery thafpeach have a
hydraulic piston (6) and which is pressurised by the hydraulic oil;

acterised in

- supplying and injecting cylinder lubricating oil via a number of injection units (151)
corresponding to a multiple of the cylinder number in the engine, which injection units
being connected with each their dosing cylinder (20) by a dosing piston (21);

- that a distributor plate (7) is brought in contact at one side of it with the dosing
pistons (21) and which at its other side is brought in contact with the hydraulic pistons
(6) for displacing the distributor plate (7) for actuating the dosing pistons (21),
characterised in that the hydraulic pistons (6) are provided in groups, that each group
independently displace the distributor plate (7) for actuating the dosing pistons (21),
and that each group of hydraulic pistons (6) have each their individual stroke.

8. Method according to claim 7, characterised in that only one hydraulic piston (6) is

used for each group.



