1 METHOD AND APPARATUS FOR LUBRI CATI NG CYLI NDER SURFACES | N LARGE

Dl ESEL ENG NES Field of the Invention The present invention concerns
a lubricating -systemincluding a nethod and system5 for |ubricating
the cylinder faces in large diesel engines, particularly marine

engi nes, including at |east one | ubri catllng apparatus with a nunber
of reciprocati n%bf%s whi ch are connected with _and each feeds one or
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rotation of the shaft, the cams with pressing heads act on respective axially displacing
pistons which are spring biased in direction towards the control shaft, so that the
pistons at the rotation of the shaft will perform reciprocating movements for activating

the pistons of the reciprocating pumps.

20
For many years, lubricating apparatuses have operated under the condition that the
discharge pressure from the reciprocating pumps did not have to be very large.
He.reby, it has been necessary to operate with injection or pump pressures of the
magnitude 10 bar in comnection with nozzles without atomisation.

25

In recent years it has been proposed to increase the efficiency of the lubrication by
injecting the oil through pressurised atomising nozzles for achieving oil mist
lubrication during the upwards movement of the piston. However, hereby the oil is
applied a far higher pressure for ensuring fine atomisation through atomising nozzles,

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



2 1t is a fixed standard that the oil is to be injected into the
cylinder during the upwards return stroke of the engine piston, i.e.
under the conpression process, however before the subsequent power
stroke by the ignited conbustion. 5Lubric?ting points will thus, as
mentioned in the present application, incfude oil injecting nozzles
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for 10the activation of punps and at the sane tine to achieve

synchroni sat i ohe batsowent fover strakeloy aefignitsfl combustiagi ne and t he control
shaft of the lubricating apparatus. A punp unit may e.g. include a
box- shaped appar atus housi ng, from where connecting pipes extend to
the | ubri gati noupRAiis peiftst Rl assoad akrtbreddh nke eydsemdeplicaiog, irchda oil
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activation cangjecBekeazziss AR/ G essued RIS 1§ dnt rol shaft which is
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are spring biased towards the activation cans. There is provided a 20
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there is an increasi ng demand for a flexible and easy adjusting of
the 25 cont r ol Praekshaleal e crging Hddhe ‘P%‘B??%é% p%ﬁegw 1c %‘rgtaip HeWSr "t he

i mredi at e demand of the engi ne dependi ng on di verse neasurabl e engi ne
parameters. All these adjustnents are preferably to be controlled
centrally. A pump unit may e.g. include a box-shaped apparatus housing, from where connecting

pipes extend to the lubricating points on the associated engine cylinder, e.g. n a

15 number of 6-24.

The pistons are traditionally operated by means of activation cams/rocker avms on a
through-going control shaft which is rotated synchronously with the crankshaft of the
engine. The pistons are spring biased towards the activation cams. There is provided a
20 set screw defining the extreme position of an associated activation cam. The set
screws may be operated manually for determining individual operative strokes of the

pistons and thereby the associated yield of the individual reciprocating pumps.

Furthermore, there is an increasing demand for a flexible and easy adjusting of the
25 controlled feeding cylinder lubrication oil portion for the immediate demand of the
engine depending on diverse measurable engine parameters. All these adjustments are

preferably to be controlled centrally.

Since the cylinder lubricating oil is dosed with one portion per engine revolution, the

30 only possibility of adjusting the dosage is to change the stroke of the pumps.

As systern for this purpose is described e.g. in DK patent application 4998/85. This

system is operated by a cam disk mechanism for adjusting the pump stroke in



Since the cylinder lubricating oil is dosed with one portion per
engi ne revolution, the 30only possibility of adjusting the dosage is
to change the stroke of the punps. 3 dependence on the engine | oad.
Changi ng this dependence nmay only be effgct ed by changi ng the cam

di sks with other camdisks with a different transfer function.
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20 A proposal for regulating has been presented in that the lubricating oil portion from a
specific pump stroke and to a specific lubricating point is returned to the lubricating
apparatus, as an electronic controlled redirecting of the lubricating oil portion between
lubricating apparatus and the lubricating points is established. This system has
appeared to function satisfactorily, but there may be systems where it is wanted to

25 avoid bypass conducting the lubricating oil back to storage tank/lubricating apparatus.

In commection with traditional cylinder wall lubrication, it has hitherto been the
practice to use simple spring-biased check valves that can resist the internal pressure
in the cylinder, but which yield to a slightly higher external injection pressure.
30 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

ihe oil injection can assume the character of a pressurised atomising injection right



30 However, in connection with pressurised atom sed injection, it is
desirabl e and necessary that the valve systemopens only at a much

hi gher oil pressure in order that the oil injection can assune the
character of a pressurised atomsing injgction right 4 fromthe
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central el ect QRinfbricARMagpar&ls.t he stroke of the reciprocating punp is
established. The system according to the invention is peculiar in
that it includes an electronic, 20control unit which is connected with
a regul atli ng Resiptiop of thedoxentiole adj usting devi ce

The control is electronic and may include control of a hydraulic system which is used

for the adjustment which is performed centrally and automatically.

According to the present invention, this is achieved by a method of the kind mentioned
15 in the introduction which is peculiar in that the lubricating oil portion from a specific
pump stroke and to one or more lubricating points is regulated, as a central electronic

control of the stroke of the reciprocating pumyp is established.

The system according to the invention is peculiar in that it includes an electronic
20 control unit which is connected with a regulating means for the stroke adjusting device

of the reciprocating pump, which regulating means is controlled electronically.

The regulating means may be an electronic unit, a pneumatic unit or a hydraulic it

which is controlled by an electronic control unit.

25
With a method and a system according to the invention, it is possible to regulate the
lubricating oil portion in a central and automatic way according to different regulatinig
principles which are determined by an electronic control, where algorithms may
regulate the lubricating oil portion discharged by the reciprocating pump. It is possible
30 to control the supply to the lubricating points alternately and in arbitrary sequence in

one cylinder and/or in different cylinders by suitable algorithms in the electronic

control unit. Hereby it becomes possible to perform reduction of the lubricating oil



of the reciprocating punp, which regulating neans is controlled

el ectronically. The regulating nmeans may be an electronic unit, a
pneumatic unit or a hydraulic unit which is controlled by an

el ectronic control unit. 25 Wth a nmethod and a system according to
the invention, it is possible to regulate the lubricating oil portion
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various lubricating points of the cylinder or cylinders may be performed in one cycle.

The system according to the invention may be used for traditional lubrication and for
so-called SIP lubrication. Also, the system according to the invention may be used for
20 regulating the stroke of a reciprocating pump which is connected to one or more
lubricating points, irrespectively whether such a reciprocaiing pump is feeding
lubricating oil directly to the lubricating points or whether the reciprocating pump is
acting via a number of associated dosing pumps. The advantage of the invention and
possibilities of saving lubricating oil will be equally atiractive regardless of the

25 lubrication principle.

With the system according to the invention it thus becomes possible to regulate the
flow at a given number of lubricating points. The number of lubricating points with
possibility of flow regulation depends on how flexible a user wants the regulation.
30 With the system according to the invention, automatic shifting between lubricating

points, where flow regulation is performed, is ensured.



The system according to the invention may be used for traditional

lubrication and for so-called SIP lubrication. Aso, the system

according to the invention nmay be used for 20 regul ating the stroke

of a reciprocating punp which is connected to one or nore |ubricating

points, irrespectively whether such a reciprocating punp is feeding

lubricating oil directly to the |ubricati ng,goi nts or whether the
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of flow regul alyRRieRHBRIRQNarB Vbhdulueidd Bh @nd okl 8RS othaNdiSthé RBove mentioned
regul ation. 30Wth thé system according to the invention, automatic

shifting betwseaps.| ubricating points, where flow regulation is
performed, is ensured. 6 A systemaccording to the invention may
either be integrated in the lubrication apparatus or be nounted as a
separat e unit Thhifdw r@uRESHds abeebllad thy X iekiroge @ontndwsol hbi fheaamawgt of
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of down. This stepless or stepwise quantity adjustment is effected in a simple way by
setting or adjusting the stroke of the reciprocating pumps. By setting to the stroke to 0
(zero), it is possible to skip a lubricating stroke.
15
According to the invention, a programming of the electronic control may be
performed. As an illusirative example may be mentioned a lubricating apparatus
which is intended for feeding ten lubricating points. A 10% reduction may thus be
effected in that a lubricating point is skipped in each succeeding cycle, After 10 cycles,
20 each of the lubricating points would have been skipped. Regardless of this skipping,
by using the system according to the invention, lubrication of every cylinder is

performed in each cycle. This lubrication will, however, not necessarily occur at every

lubrication point of the cylinder.

25 According to a further embodiment, the method according to the invention is peculiar
in that the lubricating oil portion is regulated according to customised regulating
algorithms which are contained in an electronic control unit. Standard programming
may be programmed into the electronic control unit, or customer-engineered
regulation options may be put into the conmirol program. Regulation adapted to

30 different customer and/or operational requirements may thus be performed in a simple

way.



| ubricating oil to the individual lubricating points is regul ated
dependi ng on actual 10 need and load level. In principle, it may be
said that the regulation is perforned by a stepless or stepw se
adjusting of the stroke of the reciproca%ing punp, either up or down.
This stepless or stepwise quantity adjustnent is effected in a sinple
way by settin%hor adjusting the stroke of the reciprocating punps. By
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rotation/translation.

25 According to a further embodiment, the method according to the invention is peculiar
in that changing the stroke of the reciprocating pump is performed at a time between
lubricating strokes of the lubricating apparatus, and is preferably initiated by an index
signal for completed controlled feeding of lubricating oil from the lubricating
apparatus. Hereby is achieved a very simple construction. By using an index signal for

30 completed feeding of lubricating oil, it will only be required to perform adjustment of
the stroke between succeeding Iubricating strokes. For example, at 100 revolutions per

minute there may be 600 milliseconds between the lubricating strokes, This will be



15According to a further enbodi ment, the method according to the
invention is peculiar in that the control includes activation of an
actuator which is connected to an adjustable stop for the stroke of
the piston, and which has an initial position wthout regulation for
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Cndex signal  Fhesaiab PR SEPRYTERD B RO o] ek ARG Stgflé‘wen o

regul ation, di a}ré BLk: R ARBR S SsORY istuiets i Gecdigd, - € oymoraciubiadation goints
| oad, signals fromlubricating apparatus

pressure conditions,_|pa
condi tions, custongindspétingi Eheaysim reysthus b .us‘?cggcﬁ'l @gﬁg%qngaﬁlgﬁlfgges%g
scrape-d , or .other parameters. :Th & sl Aty O hok@ YiubdidSnd epoints,
control | ggnacc‘(ﬁ?lafoﬁﬁmigo Pregul’a %nglg-p(%flfrll‘%:c% é(g &e. g.i_ en i_ng. 1sp(_aeéd?
(RPM), mean 10gkfRefictewhsasuciea (dvER)eating peng isfecdomboricaip)pll directly to

According to a further enbodinment, the nethod a St.em. dipgest &
the invention #eduEeting apnfsnot W%ﬁth% Er‘r?)mgrf’?agﬁlg%u@ﬁu%e%h? %5’% eedi nsg

1 - 6 or nore : 1 d %;agfp pts in a cylinder lining. The system may
t hus be used f%)srg&{léétgu as?llg g the stroke of a 15 reciprocating punp

which is connected to one or nore lubricating points, irrespectively
whet her such a,reciprocati | b §:6 S5l alWRGAE AL thBen@htion is peculiar
directly 4o t h‘é‘c?%@gg St grpgﬁ%ﬁédgm%@ 1{t/\llge%her i helr%ci procating pu

is acting via @ $efthesecafatiag geaisihaddddasiagaiu mbsch is connected to an adjustable

stop for the stroke of the piston, and which has an initial position without regulation

for maximum controlled feeding of oil and which steplessly or variably in steps may
increase or reduce the controlled feeding of oil to a situation without any controlled

25 feeding of oil, This is a very simple and reliable embodiment.

A system according to the present invention may, as mentioned, be used in connection
with various traditional lubricating principles. It may thus be used in connection with

traditional lubricating apparatuses or in connection with pressure atomiser nozzles.

30 Description of the drawing |
The invention will then be explained in more detail with reference to the

accompanying drawing, where



20According to a further enbodi nent, the system according to the
invention is peculiar in that the regul ati ng neans i ncludes an
actuator which is connected to an adjustable stop for the stroke of

t he piston, and which has an initial posi§i on wthout regulation for
maxi mum control |l ed feeding of oil and whith steplessly or variably in
steps may increase or reduce the controlled feeding_.of oil to
situation witHo&t! aﬁ@%%ﬁﬁ’ﬁwféﬂd%’f%ﬁji MPTRtodgRent OF isysieg aﬁ%@r“% to the
sinple and reliabl e;ghagi.ment. A system according to the present
invention may, as mentionéd, be used in connection with various
traditional | uligiZatshews prieniingl sew pf anegynitodineenbef s eehvientionelin slesigusd

with traditional lubricating apparatuses, of _in conpnectjon wth..
pressure atom ser ng%’lcgt&g %@&Eugrr?%#'l%dzmoémp%ep %?3%’1 r%s(% eac?orlic\il%%ttcf glr?

w || thensbe expl ai ne@niigh;nore detail with reference to the
acconpanyi ng drawi ng, where 9 Fig. .1 shows _a schematic draw _ng of an
embodi ment of Gigsystewsrlogitnding! sestiened the\briatian apnerajus Sg‘o‘é’ﬁ 1252
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| ubri cati ng apparatus nodi orma part of a system according
to the 5invention; FEignvétishoows a | ongi tudi nal section of the

o1 10, 20BRT21 5, ST Ry oL of PR SRR bcaing

inventionp Fig. 5 shawsvhach itotginala Seeil oorting aigb sengsesd nent
of a cylinder |ubricating 10unit, which may bun part of a system
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a basic embodi ment  Qf, 3yl RRE:RE8 HeTBMntion.

Detailed Description of the Invention
In the Figures of the drawing, identical or corresponding elements will be provided the

15 same designations. No detailed explanation of such details will thus be given in

connection with each Figure.

Fig. 1 shows an installation or system for lubricating cylinder faces 1 in cylinders 2 in
large diesel engines. The shown installation includes two lubricating apparatuses 3
20 that each have a number of piston pumps indicated by 4. Via connecting lines 5 (of
which only one is illusirated for each lubricating apparatus), each of the piston pumps
are connected with a lubricating point 6 disposed in the cylinder wall 7 for lubricating
the cylinder surface 1 of the cylinder wall, The installation furthermore includes a flow
regulating means in the shape of a flow regulator 8 which will be explained in more

25 detail with reference to Figs. 2 and 3.

Furthermore, the installation includes an electronic control unit 9 which is connected
with the flow regulators 8 and the lubricating apparatuses 3. As indicated by 10, the
control unit can receive an index signal from the lubricating apparatuses 3.

30
The lubricating apparatus 3 shown in Figs. 2 and 3 has a box-shaped apparatus

housing 11 which on a front wall 12 carries a row of reciprocating pump units 13, of



of a systemaccording to the invention. Detailed Description of the

| nvention In the Figures of the drawi ng, identical or
corresponding el ements will be provided the 15same designations. No
detail ed expl anation of such details will thus be given in connection

with each Figure. Fig. 1 shows an install®tion or systemfor
lubricating cylinder faces 1 in cylinders 2 in |arge diesel engines.
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be explai'ned i'n nore ai | reference to Figs.

Furt her nor e, titvecinted eadibeadyilioder] g liudesmbar oépecr oni ¢ control unit 9
which is connected with the flow regulators 8 and the lubricating
apparatuses 3. As indicated by 10, the control unit can receive an
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interact at the top with respective set screws 26 projecting inwards from the front wall.

The pistons 15 are spring-loaded in direction inwards against the thrust pads 21 which

15 they will thus keep pressed inwards until respective upper arm ends abut on the set

screws 26, Hereby, for each pump unit the initial position will be determined from

which each of the thrust pads 21 will be pressed outwards at the passage of the

associated actuating tappet 18.

20 In operation, in the shown situation there will be a certain distance between the arm
part 25 and the set screw 26, so that the thrust pad 21 during the tappet passage will be
pressed outwards for operating the piston 15 and will go back to the said initial
position after this passage under the action of the spring force of the piston. The set
screws can hereby be operated for determining individual operational strokes of the

25 pistons and thereby the associated yields of the individual pump units.

The set screw 26 is connected with the flow regulator 8 containing an electronically
controlled regulating means in the form of a step motor or similar regulating means,
which can be utilised for rotating the set screw 26 for regulating the stroke of the
30 reciprocating pump 4. For each of the reciprocating pumps 4, thus there is associated a
regulating means, of which only one is illustrated by 27, but the flow regulator 8 will
contain a number of regulating means 27 at most corresponding to the number of

reciprocating pumps 4. Via a connection 28, each regulating means 27 is connected



The pistons 15 are actuated for pressing in by means of actuation
cans 18 on a through-going control shaft 19 which is rotated
synchronously with the crankshaft of 10 the engine, and which is
seated in bearing cases 20. The pistons are not actuated directly,
but via thrust pads 21 on respective rocdker arnms 22 which are

pi voting about a fixed journal 23 with eccentric end journals 24 and
have upward exiiemsicknisoRscdrinat uning.esacesuiitof sigeals Gpmihe Heqsiseepirglamit

set screws 26 _projecting.inwards fromthe front 1T { St.OF
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actuating tappet 18. 20l n operation, in the shown situation there
will be a cernafigs.di sidafdesdestaveysamtdiehatype pdidh RSprawiple dogwn fiun &
26, so that the thrust d 21 %J#e?g t he tappet passage will be
pressed out wafEeriton of Ky BT "piston 15 and will go back to the

said initial position after this passage under the action of the
spring force of the piston. The set screws can hereby bhe operat
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with the el ectepiifde Qikicaingunits 3@. As a result of signals fromthe
el ectronic control unit 9, the electronically controlled regulating

nmeans may thus be used for setting the stroke of the associated
reci procating T%@Birﬁier B SR Mni@CTR e So@Ress biyarksainiFadlsy and

regardl ess of e setting of the remaining reciprocating punps. 5
20 The cross-section in Fig. 5 shows that a central cylinder lubricating unit 30 is provided
with a supply gate 38 for lubricating oil and a discharge gate 39 for lubricating oil. The
control valve 31 is connected with a valve 40 regulating oil supply-and discharge. The
cylinder lubricating unit 30 comprises an actuator piston 41 provided with flanges 42.
Each of the flanges 42 engage dosing pistons 43 feeding lubricating oil via gates 44

25 and via the commecting lines 29 to the lubricating points 6, as shown on Fig. 4.

The unit 30 has an adjustable stop element 45 determining the travel of the actuator

piston 41. The stop element 45 determines the stroke of the actuator piston 41 and

thereby also the dosing pistons 43 that act as dosing pumps.

A compression spring 46 pre-loads the actuator piston 41 in direction of the starting
position. The adjustable stop element 45 is screwed into a thread 47 in the end part 48

of the unit. Screwing in the adjustable stop element 45 will thus limit the stroke of the



In Figs. 4 and 5 is seen a systemof the type which in principle is
known fromthe description of DK patent 173 512. Fig. 4 shows a
cylinder lubricating systemwhere two cylinders 2 are shown. Each of
10 the cylinders 2 are provided with four |ubricating points 6
provided with injection units 6. Each ofl2the lubricating units 6
are connected via connecting lines 29 with a central Iubricating uni t
30 which is canmeot @istai 4h aad cherelryothevioiiian 8 lubieainghe] Idisplargd, fromethe

control valve 31 is.connected wi an e ronic control uni ) .
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engage dosing pistons 43 feeding lubricating oil via gates 44 25and

via the connedibuifgtirg pEsis99 to the |ubricating points 6, as shown on
Fig. 4. e unit 30 has an adjustable stop el enent 45 determ ning the
travel of "the actuator piston 41. The stop el enent 45 determ nes the
stroke of the acthuatmy i ahoed i sepldsysevedyceattd gontngd afdled deping tvwHde

43 that act as dagsjn 5. "0 A c ressi on..spri 46 pr.e-1 oads, t.I
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part 48 of the unit. Screwmng in the adjustable stop el ement 45 w ||
thus linmit theteagrek gilurirating apparatus.

15
The cross-section in Fig. 6 shows that a central cylinder lubricating unit 51 is provided
with a supply gate 38 for lubricating oil and a discharge gate 39 for lubricating oil. The
cylinder lubricating unit 51 includes an actuator piston 52 having a set screw 53 which
engages a rotatable flow regulator 8. When activating the flow regulator 8, the actuator

20 piston 52 will be displaced to the right or to the left, and thereby an end plate 54 will
influence the position of dosing pistons 55 in cylinder borings 56. Springs 57 keep the
dosing pistons 55 to the left and define within the cylinder borings 56 a volume 58
which determines the lubrication oil portion wanted to be delivered to injection units

59 at the lubrication points 6.

25
The flow regulator 8 is connected with the central electronic control unit 9. Electronic
control of the stroke of the dosing pistons 55 will thus be possible so that in a flexible
way it is possibie to achieve a central and stepless control of the dosing (the volume
58) to be performed at the individual lubricating points 6.

30

The above embodiments are just non-limiting examples of the invention. The
invention is thus not limited to the shown embodiments but is only limiied by the

subsequent patent claims.



12 actuator piston 41 and thereby the portion of lubricating oi

di scharged fromthe dosing pistons 43. The adjustable stop el enent 45
thus finmetions as adjusting device for the stroke of the

reci procating punp. The adjustable stji@gp el enent 45 is connected with
an electronically controlled regulating means 49 which in principle
is constr ed 5 as the above nentioned regul ating neans 27. Via

w res 50, 5n§egulat|ng nmeans 49 is connected with the central
el ect roni cl-cbregtend {jlnbricatipg st %lﬁiie fagntip drrge fdigsplecnginepidrriate
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of the dosing (the volune 58) to be perfornmed at the individual

| ubri cati ng Meintisiceordd@ Ty gheveding s magemeé jnuthat flemcanitielled ng

exanpl es o%_»,e e i.nve nvention. e
hown enboerRes v R PR E] 1 Rt DL B NoPRE el
claims. 12gdaBhdYBf any lubricating oil portion causes that no under-lubrication oceurs by the

lubrication of the cylinders.

5. Method according to any preceding claim, characterised in that change of the
stroke of the reciprocating pump is perforimed at a time between lubricating strokes of
the lubricating apparatus, and is preferably initiated by an index signal for completed

controlled feeding of lubricating oil from the Iubricating apparatus.

6. A system for lubricating the cylinder faces in large diesel engines, particularly
marine engines, including at least one lubricating apparatus with one or more
reciprocating pumps connected with and each feeding one or more separate lubricating
points disposed in the cylinder linings, characterised in that it includes an electronic
control unit which is connected with a regulating means for the stroke adjusting device

of the reciprocating pump, which regulating means is controlled electronically.



1. A nethod for lubricating the cylinder faces in |arge diesel

engi nes, particularly marine engines, including at |east one

| ubricating apparatus with one or nore reciprocating punps connected
wi th and each feeding one or nore ﬁﬁparate | ubricating points

di sposed in the cylinder linings, characterised in that the

| ubricating oil portion froma given punp stroke to one or nore

| ubricating points is regulated, as a central electronic control of
the stroke of the reciprocating punp is established. 2. Method
according to claim1l, characterised in that the |ubricating oi
portion i s7.xedethateddiasePerinng, d@rsicédisedig Gcht @6 WAl ding nﬁmﬁbﬁm&s
contained in an electronic control unit. 3. Method according t
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is altern e i
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| ubricati ngndpaa;ﬂeﬂsi;s@svarﬁblyIkmt;thnxdnaagcmoareaher[g redmcame pnededi fagiicd & m
characterlsed in e controll feedln of oil fromthe
Iubrlcatlﬁﬁ-aﬁﬁgPﬁFﬁ hQUHHF&§W§N°E%WFW§PfP brication without

regul ating of any lubricating oil portion causes that no
under -l ubrication occurs by the lubrication of the cylinders. 5.

Met hod accdr aifswgn a@coaﬁyg pr elaigdlé a7, charasterishd imbng epchadcipicatingtruoipange
of the str. nLeci nr "Nefo e at atine

bet ween IugFggg |ngﬁggro %éﬁﬁgh%ﬂ%mﬁggglﬁ§?g%§”lﬁp§%étus and is
preferably initiated by an index signal for conpleted controlled
feeding of lubricating oil fromthe lubricating apparatus. 6. A
system for lubricating the cylinder faces in | arge di esel engines,
particularly marine engines, including at |east one lubricating
apparatus with one or nore reciprocating punps connected with and
each feeding one or nore separate |ubricating points disposed in the
cylinder linings, characterised in that it includes an electronic
control unit which is connected with a regulating neans for the
stroke adjusting device of the reciprocating punp, which regulating
means is controlled electronically. 14 7. Systemaccording to claim
6, characterised in that the regul ati ng neans includes an actuator
which is connected to an adjustable stop for the stroke of the

pi ston, and which has a position w thout regulation for maxi num
controlled feeding of oil and which steplessly or variably in steps
may increase or reduce the controlled feeding of oil to a situation
wi t hout any controlled feeding of oil. 8. Systemaccording to claim
6 or 7, characterised in that each reciprocating punp is connected
with 1 - 6 or nore lubricating points in a cylinder wall.



