DESCRI PTI ON METHOD AND APPARATUS FOR PREVENTI ON OF SCUFFING I N

| NTERNAL COMVBUSTI ON ENG NE FOR VESSEL Techni cal Field [0001]

The present invention relates to a nethod and an apparatus for
prevention of scuffing in an internal cdnbustion engine for a vessel.
Background Art [0002] Generally with respect to an internal
conbustion engine for a vessel, fuel stored in a fuel tank is punped

by a fuel punp and is supplied throggh fuel injection valves into

respective cylinders in the engi nePEPEBEZLION General techni cal

| evel on fuel supply to an internal conbustion engine for a vessel is
di scl osed, for exanple, in Patent Literature 1.

METHOD AND APPARATUS_FOR PREVENTION OF SCUFFING IN

INTERNAL COMBUSTION ENGINE FOR VESSEL

Technical Field
[0001]

The present invention relates to a method and an
‘apparatus for prevention of scuffing in an internal

combustion engine for a vessel.

Background Art
[0002]

-Generally with respect to an internal combustion
engine for a vessel, fuel stored in a fuel tank is pumped
by a fuel pump and is supplied through fuel injectioﬁ

"valves into respective cylinders in the engine.
(0003}

General technical level on fuel supply to an internal
combustion engine for a vessel is disclosed, for example,
in Patent Literature 1. |

[Patent Literature 1] JP 2004-308528A

Summary of Invention

Technical Problems



[ Patent Literature 1] JP 2004-308528A Sunmary of |nvention Techni dal
Problenms 2 [0004] When an engine speed is varied, for exanple,
upon arrival in or leaving froma port or during passage through a
canal, a sliding state of a piston ring2becones severe against a
cylinder liner, resulting in scratches on a sliding surface of the-
liner. This tends to cause so-called scuffing during succeedi ng

oper ations; however, conventionally no special consideration has been
taken duri h§986¢éh engi ne speed variation. [0005] Mor eover, fuel
contains hard ceram c particles such as alum na and silica used as
reform ng catal §es &orenpgantuebgeeso ishar rdvagudidore:afmg he, fupdn
reduced in stored quantity in a fuel tank through a bottom of the
tank al so brragsliaboubrevaewdhigor raim A gloconcenduatnonpofshaed
particles deposited on the bottom of the tank together with the fuel.
The evacuatkdohghdapaehiatl, es, siHidilhocatmte her conpl eteh yriegoyedohysa
fuel purifier or filter, enter in large quantity into the engine.

Especi al | ysuhenet hgahacd pakkilghes entieverd n ﬂ@é’lﬂ@cﬂ&@niﬂtycfﬁ'ﬁéhégeonl
engi ne during engi ne speed variation, the sliding state of the piston

ring becongssfunt hgr seevace agaizngt 1theCyl iThder fdgl +J estldd ngin
formation of initiation points of scuffing. And, disadvantageously,
scuffing is,0e08" 8LaArk AgSHGEIRY B9V RAG AR AIANS hodever,
conventionally no special consideration has been taken
during such engine speed variation.
[0005]

Moreover, fuel contains hard ceramic particles such
és alumina and silica used as reforming catalysts for the
fuel, so that evacuation of the fuel reduced in stored
guantity in a fuel tank through a bottom of the tank also
brings about evacuation of high concentration of hard
particles deposited on fhe bottom of the tank together
with the fuel. The evacuated hard particles, which cannot
be completely removed by a fuel purifier or filter, enter
in large quantity into the engine. Especially when the
hard particles enter in large gquantity into the engine
during engine speed variation, the sliding state of the
piston ring becomes further severe against the cylinder
liner, resulting in formation of initiation points of
scuffing. And,-disadvéntageously, scuffing is generated

in succeeding high-load coperations.



[ 0006] The invention was nmade in view of the above and has its
object to provide a nmethod and an apparatus for prevention of
scuffing in an internal conbustion engine for a vessel which can
alleviate a sliding state of a piston ring from becom ng severe

agai nst a cylinder liner during engine speed variation and can
prevent generation of scuffing. Solution to Problens [0007] The
invention is directed to a nethod for prevention of scuffing in an

i nternal cofBf8flon engine for a vessel wherein fuel stored in a fuel
tank is evacuated, is punped by a fuel punp and is supplied through
fuel injection Vakvésventéonevpscriage dyl ivider 1 nthdealeorgé nend has
the nmet hod which conprises detecting and nonitoring an engi ne speed,
fuel with fibel cheeelt Hioghper vtilen aa mprtgsed arad uen beppgrstuppl £ed into
the respective cylinders in the engine while a scuffing inhibitor is
suppl i ed i ptevthe ipaspecisiond fylg nderan {M0008)al combh8tiBe engine
above- nenti oned construction, the engine speed is detected and

moni tor ed, rbheaf yekswilt rntike fasel dieweli ighersthamgherpreset yal ue
and with a | ow concentration 4
piston ring from becoming severe against a cylinder liner

during engine speed variation and can prevent generation

of scuffing.

Solution to Problems
[0007]

The invention is directed to a method for prevention
of scuffing in an internal combustion engine for a vessel
wherein fuel stored in a fuel tank is evacuated, is pumped
by a fuel pump and is supplied thrdugh fuel injection
valves into respective cylinders in the engine,

the method which comprises detecting and monitoring
an engine speed, fuel with fuel level higher than a preset
ﬁalﬁe being supplied into the respective cylinders in the
engine while a scuffing inhibitor is supplied into the
respective cylinders.

[0008]

In the above-mentioned construction, the engine speed

is detected and monitored, the fuel with the fuel level

higher than the preset value and with a low concentration



of hard particles being supplied into the respective cylinders in the
engine while the scuffing inhibitor is supplied into the respective
cylinders. [0009] As a result, during engine speed variation,
the hard particles are prevented fromenmgering in |arge quantity into
the engine while the scuffing inhibitor is supplied into the
respective cylinders in the engine, so that the sliding state of the
piston ring is alleviated from becom ng severe agai nst the cylinder

| i ner and Phi PREE BATPAICAES & ifFynry bt ohet hak et besprAtafd no
scuffing is generated in the succeedi ng high-load operations. [0010]
In said pr evgﬁmﬁéﬁsmmh@@,e &nslimaalvhileoftHeescubhkeg ndphbeiprovided
for evacuation of the fuel fromany desired fuel tank; if there exits
the fuel tankphith tihéof Gdle |rensgledisivey owlduodeirdel ow t he preset

val ue, the fuel can be supplied into the respective cylinders in the
engi ne prefepeneially fromsaid fuel tank with the fuel |evel being
reduced bel ow the preset value during stable engine speed; during

engi ne speed vansahi 88sullbe Huelingarnka nsUpRldR vd¥ tad \en ) esSpEchive
cylinders in the engine fromthe fuel tank with the fuel |evel being

hi gher thapathecpegsaireVlrd®rerdt}RArom enterddly Soh di PEGY¥ERLLRR ity
nmet hod, said scuffing inhibitor may be |ubricant injected into the

respective; i I S nkh j I i £: i j t h B
1 f¥bi pHEr 8ngAnkh&H8NY RGie _é@ffﬁ[lgg}lzi]ﬂiﬁ%{ﬁ?lfngsg}lgﬁi_{'gd

i ncreased during engine speed vari ati on.

prevent i oniH%heﬂﬁeegggﬁiﬁvﬁmﬂ@ggﬁ% a5, said gﬂéngf,&ggﬁgkt of

the fuel having 't abrasive m erew th may suppli I'nt o ?he
et ey AL PRSI  I S S, AP P Lomcpge Spece
becoming severe against the cylinder liner and initiation
points of scuffing become hard to form and no scuffing is
ggnerated in the succeeding high-load operétions.
fOOlO]

In said prevention method, a plurality of fuel tanks
may be provided for evacuation of‘the fuel from any
desired fgel tank; 1f there exits the fuel tank with the
fuel level being reduced below the preset vaiue, the fuel
can be supplied into the respective cylinders in the
engine preferentially from said fuel tank with the fuel
level being reduced below the preset value during stable
engine speed; during engine speed vafiation, the fuel can
be supplied into the respective cylinders in the engine
from the fuel tank with the fuel level being higher than

the preset value.

[0011]



[ 0013] The invention is also directed to an apparatus for
prevention of scuffing in an internal conbustion engine for a vessel
wherein fuel stored in a fuel tank is evacuated, is punped by a fuel
punp and is supplied through fuel injectjon valves into respective
cylinders of the engine, t he apparatus conprising a speed
detector for detecting an engi ne speed and an engi ne speed nonitor
for nonitoring the engi ne speed detected by said speed detector, the
fuel with fuel Feverifi gherverfidona nertdsat, ik pebhgingpprhéditaro
respective cylinders in the engine while a scuffing inhibitor is
supplied imney bhelnésp@@mﬁvaHQAQﬁﬁﬁﬁxnﬁ¢1thﬁaE@g@ﬂetlyeom4plnders in
In said prevention apparatus, the engine speed is detected by the
speed det ether enghaegngiube ispesd idetect Bth hya sai de Spgetindeteetdr
being nonitored by the engine speed nonitor, the fuel with the fuel

| evel highaurtihgnehbenngr epeledvaldisianbmi th a | ow concentration of
hard particles being supplied into the respective cylinders in the
engi ne whil egphg)scuffing inhibitor is supplied into the respective
cylinders in the engine. [0015] As a result, during engine speed

variation, the har QaPérb!rﬁlv%%t@ro% RIRIY ecaﬁﬂmx%ltrmrwe'@sé@rgg
quantity into the engine while the scufflng i nhi bitor |s suppl 1 ed

Lo respechiuesEUliRdB 9 0l dilts LNAe £ 001 LAY wet ! ghhgsshate of

the piston ring does not becone severe agalnst h |ner

initiation 9958t§h8ge%€% fi QQggﬂgggg{ ons for ?P%%$§C%CUfflng IS

gener at ed Th*Sdccee I'’ng -1 oad réventi on

apparat us naXlﬁg 5'3R% the engine during a perlod from engine speed

variation till the engine speed becoming stable.
10013]

The invention is also directed to an apparatus for
preventién of s;uffing in an internal combustion engine
for a vessel wherein fuel stored in a fuel tank is
evacuated, is pumped by a fuel pump and is supplied
through fuel injection valves into respective cylinders of
the engine,

the apparatué comprising a speed detector for
detecting an engine speed and an engine speed monitor for
monitoring the engine speed detected by said speed
detector, the fuel with fuel level higher than a preset
value being supplied intc respective cylinders in the
engine while a scuffing inhibitor is supplied into the
respective cylinders in the engine.

[0014]



a plurality of fuel tanks, an evacuation line with evacuation
val ves for evacuation of the fuel from any desired fuel tank,
| evel detectors each for -detecting the fuel |evel of a corresponding
fuel tank and a fuel tank potential swi tichover indicator for 7
i ndi cating, in cases where existence of the fuel tank with the fuel
| evel being reduced bel ow the preset value is reveal ed on the basis
of the detection signals fromsaid | evel detectors, and during stabl e
engi ne speed reYBaFeddoRTENENFASNS AP AT Whgi e s eofPeef ifgnal
from said engi ne speed nonitor, potential supply of the fuel into the
respect i vedeyricihgdr &vi thehérasy metimaierenthal ¢ygirenspard flagectadk
with the fuel level being reduced bel ow the preset val ue, t he
fuel bei ngbyupphiidedreect de treasyac thaiegrq yhdmider sed nby hehenghgéntr epeed
the fuel tank with the fuel |evel -higher than the preset value during
engi ne spemdnvéaprat ithe rfeedalwed ot idef sl sewoél thegeagi hraspedd
noni tor signal from said engine speed nonitor. [0017] The above
preventi onpappatatdgueaaneonfdrdilsa low concentration of hard
particles being supplied into the respective cylinders in
the engine while the scuffing inhibitor is supplied into
the respective cylinders in the engine.
[0015]

As a result, during engine speed variation, the hard
particles are prevented from enterxring in large gquantity
into the engine while the scuffing inhibitor is supplied

~into respective cylinders in the engine, so that the
sliding state of the piston ring does not become severe
against the cylinder liner, initiation points of scuffing
become hard to form, and no scuffing is generated in
succeeding high-locad operations.

[001l6]

Said prevention apparatus may comprise

a plurality of fuel tanks,

an evacuation line with evacuation valves for
evacuation of the fuel from any desired fuel tank,

level detectors each for detecting the fuel level of

a corresponding fuel tank and

a fuel tank potential switchover indicator for



a lubricant tank with lubricant stored as said scuffing inhibitor,

a lubricant injection line with a lubricant input nmechanismand a

| ubricant input control nechanismfor injection of the |ubricant

stored in said lubricant tank into the respective cylinders in the

engi ne, a lubricant injection rate controller for outputting an

openi ng degree command signal for increase of lubricant injection

rate to said |ubricant input control mechanism S in the |ubricant

i nj ection EPRA&catilfy emgioss sshedteimrestiorneevetl thdeofuehetbasi vich

t he engi ne speed nonitor signal fromsaid engine speed nonitor.

[ 0018] Sai 8hpr évedt Lewvedppariaausariceabirice the praschbrasiieeisank

W th abrasive stored as said scuffing inhibitor, an abrasive

m xi ng | i neewethedn cabras e spump fanthamabrasi ve signagsvakor bedd

m xi ng of the abrasive stored in said abrasive tank into the fuel and
level detectors, and during stable engine speed revealed
on the basis of the engine speed monitor signal from said
engine speed monitor, potential supply of the fuel into
the respective cylinders in the engine preferentially from
said fuel tank with the fuel level being reduced below the
preset value,

the fuel being supplied to the respective cylinders
in the engine from the fuel tank with the fuel level
higher than the preset value during engine speed variation
revealed on the basis of the engine speed monitor signal
from said engine speed monitor.

[0017]

The above prevention apparatus may comprise

a lubricant tank with lubricant stored as said
‘scuffing inhibitor,

a lubricant injection line with a lubricant input
mechanism and a lubricant input control mechanism for
injection of the lubricant stpored in said lubricant tank
into the respective cylinders: in the engine,

a lubricant injection rate controller for outputting

an opening degree command signal for increase of lubricant

injection rate to said lubricant input control mechanism



an abrasive mxing controller for outputting a m xi ng command si gnal
to the abrasive mxing valve in said abrasive mxing line, during a

period from engi ne speed variation till the engine speed becom ng
stable, on the basis of the nonitor sigmal from said engi ne speed
nonitor. Advantageous Effects of Invention [0019] - A nethod and

an apparatus for prevention of scuffing in an internal conbustion
engi ne for a vessel ~according to the invention have excellent effects
and advant aBe5REnatPIGFRRG éRgiste ifedd Rardw it FRIHUR | FBeadperi od
fromjust thereafter till the engine speed becom ng stable, the
sliding st3REIBF1PRe IFVEASHEY iOfg b9 1] | Bvi Ht 2 CR ¥ HRF beReffing
severe against the cylinder liner and generation 9 of the scuffing
can be pre®wenitdr BipaRiDESOM Prilsh <ofd ravinred [looRDior.
[0018]
Said prevention apparatus may comprise
an abrasive tank with abrasive stored as said
scuffing inhibitor,
an abrasive mixing line with an abrasive pump and an
abrasive miiing valve for mixing of the abrasive stored in
said abrasive tank into the fuel and
an abrasive mixing cdntroller for outputting a
mixing command signal to the abrasive mixing valve in said
abrasive mixing line, during a period from engine speed

variation till the engine speed becoming stable, on the

basis of the monitor signal from said engine speed monitor.

- Advantageous Effects of Inventicn
[0018]

A method and an apparatus for prevention of scuffing
in an internal combustion engine for a vessel according to
the invention have excellent effects and advantages that
during engine speed variation or duriﬁg a period from just
thereafter till the engine speed becoming stable, the
sliding state cf the piston ring can be alleviated from

becoming severe against the cylinder liner and generation



Fig. 1 is an overall schematic diagram showi ng a first enbodi nent of
the invention; Fig. 2 is a diagramshow ng an exanple of stable
engi ne speed nonitored by an engine speed nonitor in the first

enbodi nent of the invention; Fig. 8 is a diagram showi ng an
exanpl e of engine speed variation nonitored by the engi ne speed
monitor in the first enbodi ment of the invention; " Fig. 4 is an
overall schematic dia%nan1shomﬁng a second_enbodi nent of the

i nvent i on; °©4nfhe SCcugidnds Gag [ Rr&v@tt&hemati ¢ di agram showi ng a
third enbodi nent of the invention. Reference Signs List 1fuel tank
2evacuation line 3fuel punp 6fuel injection valve

Brief Description of Drawings
[0020]

Fig. 1 is an overall schematic diagram showing a
first embodiment of the invention;

Fig. 2 is a diagram showing an example of stable
engine speed monitored by an engine speed monitor in the
first embodiment of the invention;

Fig. 3 is a diagram sﬁowing an example of engine
speed varlation monitored by the engine speed monitor in
the first embodiment of the invention;

Fig. 4 is an overall schematic diagram showing a
second embodiment of the inventidn; and

Fig. 5 is an overall schematic diagram showing a

third embodiment of the invention.

Reference Signs List

1 fuel tank

2 evacuation line

3 fuel pump

6 fuel injection valve
7 engine

8 cylinder

9 evacuation wvalve



engi ne 8cylinder 9evacuation valve 10 10l evel detector 10a detection
si.gnal 1llspeed detector ha detection signal 12engi ne speed nonitor

10

1Ca

11

1la

12

12a

13

14

15

16

10

level detector

detection signal

speed detector

detection signal

- engine speed monitor

engine speed monitor signal

fuel tank potential switchover indicator

lubricant tank

ifubricant pump (lubricant input‘mechanism)

lubricant flow rate control wvalve (lubricant input

control mechanism)

17
18
18a
19
20
21
22
23

23a

lubricant injection line

lubricant injection rate controller

opening degree command signal

abrasive

abrasive

abrasive

abrasive

abraszsive

tank
pump
mixing valve
mixing line

mixing controller

mixing command signal

Description of Embodiments

(0022

Embodiments of the invention will be described in

conjunction with the attached drawings.



12a engi ne speed nonitor signal 13fuel tank potential swtchover

I ndi cat or 14l ubricant tank 15l ubricant punp (Il ubricant input
mechani sm) 16l ubricant flow rate control valve (lubricant input
control nechanism 17l ubricant injectiohlline 18l ubricant injection
“rate controller 18a opening degree command si gnal 19abrasive tank

[0023]

Fig. 1 showé_a first embecdiment of the invention in
which, with respect to an internal combustion engine'for a
vessel with fuel stored in a fuel tank lAbeing evacuated
through a bpttom of the tank 1 into an evacuation line 2,
pumped by a fuel pump 3 and supplied through a settling
tank 4, a supply pump 5 and fuel injection wvalves 6 into
respective cylinders 8 in an engine 7, a plurality of

.(three ih the example of Fig. 1) fuel tanks 1-filled with
fuel are installed and the evacuation line 2 is provided
with evacuation valves 9 so that fuel may be evacuated -
from any desired fank 1. Each of the fuel tanks 1 is
provided with a level detector 10 for detection of fuel
level. The engine 7 is provided with a speed detector 11
for detection of the engine speed and an engine speed
menitor 12 for monitoring of an engine speed detection.
signal 1lla from the detector 11. Further provided is a
fuel tank potential switchover indicator 13 which, in
cases where existence of the fuel tank 1 with fuel level
being reduced below a preset value is revealed on the
basis of the detection signals 10a from the level
detectors 10 and ocnly during stable engine speed under a
smooth water condition {(a condition of no ruffling water
surface) which is revealed on the basis of an engine speed

monitor signal 12a from the engine speed monitor 12,



20abr asi ve punp 2labrasive m xing val ve 22abrasive nixing line
23abrasive m xing controller 23a m xing command si gnal Descri ption. of
Enbodi nents [ 0022] Enbodi nents of the invention wll be
described in conjunction with the attach2d drawi ngs. 11

indicates'potential sﬁpply of the fuel into the respective
cylinders 8 in the engine 7 from the fuel tank 1 with the
fqel level being reduced below the preset value; the
indicator 13 is constructed such that the fuel is‘su?plied
into the respective cylinders 8 in the engine.'? from the
fuel tank 1 with the fuel level being not reduced below
the preset value, i.e., from the tank 1 with the fuel
level being higher than the preset value during engine
speed variation revealed on the basis of the signal 12a
f#om the monitor 12. Since an amount of hard particles
contained in fuel will differ depending upon kind of the
fuel and therefore the preset value of the fuel levei in
tﬁe fuel tank 1 will differ depending upon kind of the
fuel, the preset value is preliminarily determined such
that searches are preliminarily made as to for example
shape and concentration analyses of the hard particles to
determine as the preset value a lower limit where the hard
particles can be kept in a low concentration upon
evacuation of the fuel from the fuel tank 1.

[0024]

The state of stable engine speed means that, for
example as shown in Fig. 2, the engine speed variation per
unit time (an hour) is less than 3%; the state of the
éngine speed variation means that, for example as shown in

Fig. 3, the engine speed variation pér unit time {(an hour)



[ 0023] Fig. 1 shows a first enbodi nent of the invention in
which, wth respect to an internal conbustion engine for a vessel.
with fuel stored in a fuel tank 1 being evacuated through a bottom of
the tank 1 into an evacuation line 2, ptgrped by a fuel punp 3 and
supplied through a settling tank 4, a supply punp 5 and f uel
injection valves 6 into respective cylinders 8 in an engine 7, a
plurality of Stpree in the exanple of Fig. 1) fuel tanks 1.filled
with fuel &felPfsPal Med®and the evacuation line 2 is provided with
evacuation valves 9 so that fuel may be evacuated from any desired
tank 1. Each®®#3the fuel tanks 1 is provided with a |evel detector 10
for detection of fuel level. The engine 7 is provided with a speed
detector 11 forSHetecfueh oénnhé bagirrplspesteahdcarrendiuwl spaels in .
nmonitor 12 for nmonitoring of an engi ne speed detection signal ha from
t he detectarsiiip Rudeheraprowi dedails capfacdltt ank oot ehiehl tswks chover
i ndi cator 13 which, in cases where existence of the fuel tank 1 with
fuel |evel tbesuffiedanedybebowraocpresetrival vevigaemeaal @stoantde fuel
basis of the detection signals 10a fromthe | evel detectors 10 and
onl'y duri ngeshgbkepengiipaegpeed thrdennk sSmatdravat erusLontb+é Dot athe
condition of no ruffling water surface) which is reveal ed on the
basis of apuengtagkspeedomoRhtien Shgnali s12a {410 the angide speed
nonitor 12, 12 indicates potential supply of the fuel into the
respective,gylbodersi 8wl Bhkhg eRGLENE 1 fromthe fuel tank 1 with the
fuel |evel being reduced below the preset value; the indicator 13 is
constructed[§@§g that the fuel is supplied into the respective
cylinders 8 1in t%e engine 7 fromthe fuel tank 1 with the fuel |evel
being not. 1 educed, bel ouiLNePLESEL YBLUSE kng opfamdiedank.d yiih
the fuel |evel berng highef than Ee pr éSet “val ue éhrlng engi ne speed
vari ation ggvgalgg on the basis of the signal 12a fromthe nonitor

12. Since 2h ZMBGRT 87 hard particles contained in fuel will differ
dependi ng ufﬁggﬁtnd of the fuel and therefore the preset value of the
fuel |evel fuel tank 1 will differ depending upon kind of the
fuel, the preset value is prelimnarily determ ned such that searches
are prelimnarity MRRIeSHROEHEDE - eXBAPPe t8Rape UaRd ddrrcdettardtsS on

anal yses of the hard particles to determ ne as the preset value a
lover |inifihhefevihl RUPY. paPEI BNESVRAA OBe iddpte ih of |asw desired
concentration upon evacuation of the fuel fromthe fuel tank 1.

[ 0024] fughetatht & &f SPabre epgithetspéed fvednsi 2 Iatgcyadredexanpl e
as shown in Fig. 2, the engine speed variation per unit tinme (an
hour) is |essotdanti3esbehéont afetdbt tffhelerginke lsgedd vard atvoruartebors
that, for exanple as shown in Fig. 3, the engi ne speed variation per
unit tinme Iamehduand 18 psmpbeb by mbeefuel pump 3 to a settling tank

4, the fuel once stored in the settling'ténk 4 being
pumped by the supply pump 5 into the fuel injection valves
6 from which the fuel is injected into the respective
cylinders 8 in the engine 7.
[0028]
In this case, the speed of the engine 7 is detected
by the speed detector 11 and the detection signal 1lla

therefrom is inputted into the engine speed monitor 12



[ 0025] Since fuel cannot be replenished to the fuel tanks in a
ship under way, a total capacity of the fuel tanks 1 is to :
sufficiently cover one marine navigation distance, fuel being

repl enished to the tanks before a fuel lével of the fuel tank 1 from
which fuel is finally evacuated is reduced bel ow the preset val-ue.

[ 0026] Next, node of operation of the above enbodi ment will be
di scl osed.. [0027] In the enbodi ment, anong the plural fue
tanks 1 fi FR&FeWHR Cediec s svigiimk i bie vof vEn® erIing despfed f uel
tank 1 is opened so that the fuel is evacuated through the bottom of
the fuel t&fkeEtiert &t A& FhpRtivh 11 nks et ¢ sepuapetihay aherevel
punp 3 to a settling tank 4, the fuel once stored in the settling

tank 4 -bei Agnpimeed vibethies $splanginp Fpegd ol s hetflobe ©nj varied now,
valves 6 fromwhich the fuel is injected into the respective :
cyl i nders 8henenhénengpeed/ mqrdd26] signal |24 hf somaskee nbeispeed2of
the engine 7 is detected by the speed detector 11 and the detection
si gnal || abthegefinpmtited rputct ethd Ml herengidteespeel svobtthovdz 14
indicator 13.
[0028]

The fuel levels of the fuel tanks 1 are detectéd by
the level detectors 10, respectively, and the fuel level
detection signals 10a from the level detectors 10 are |
inputted into the fuel tank potential switchover indicator
13; in the indicator 13, it is determined from the
detection signals'lQa from the level detectors 10 whether
there exits the fuel tank 1 with the fuel level being
reduced below the preset wvalue. If there exists the fuel
tank 1 with the fuel level being reduced below the preset
value as shown_by imaginary line in Fig. 1, the indicator
13 indicates potential supply of the fuel into the
respective cylinders 8 in the engine 7 preferentially from
the fuel tank-l with the fuel level being ;educed below
the preset value during stable engine speed on smooth
water which fact is fevealed on the basis of the engine
speed monitor signal 12a from the engine speed monitor 12.

[0030]

In a case where at this moment the fuel is being



where the detection signal ha of the engine speed detected by the
detector 11 is nonitored so that a crew can know whet her the engine
speed is stable or varied now, the engi ne speed nonitor signal 12a
fromthe nmonitor 12 being inputted intojghe fuel tank potenti al
swi t chover indicator 13. [0029] The fuel levels of the fuel
tanks 1 are detected by the | evel detectors 10, respectively, and the
fuel level detection signals 10a fromthe |evel detectors 10 are

i nputt ed istaceibedudromankepdtient itankswi witidyvdrhe ndiclatloevdB;being he
indicator 13, it is determned fromthe detection signals 10a from
the | evel mwet ecedrnsedObahevhéhet beeseéxiviad uehe thieelcteankodems tihée he
fuel |evel being reduced below the preset value. If there exists the
fuel tank dvactatide Vadiel 8Bvef bakendueddteed HelmawH hehegprosel makae
as shown by imaginary line in Fig. 1, the indicator 13 indicates
potenti al iseppdyredutbe beebwi ohe bheskespeqievareyldndasrs thdén the
engine 7 preferentially fromthe fuel tank 1 wth the fuel |evel

bei ng redusat-bet pynt hg1 pEgset ovakue duhieRd raleable HNgiNesPeach &0
snooth water which fact is revealed on the basis of the engi'ne speed

moni tor signal i d2BcL£oM 156 BAYERAR c8PEEY RAIN Ol b1 f APBA R e £ase
where at this nonent the fuel is being 15 evacuated fromthe tuel

tank 1 wt; e . bei - dyc el t pr v
tho. o ew oRbrS Tho cvaniaron UAMAosTar U Ao Rudr st with TRty

ft a
fuel | I i I I t '
evacuatt ortoal hiet GRUFEE BELAN, FURUBRED BRIty YRS ML TR 2n 6

13 indi cat tial L f 1 fuel i t h ti ,

oyl i nder o F T Tor tNASTEBF Lt ARk TPRITRY, RETPUG doeP g e 1oAudsle TS
bel ow t he preset, val ue, As_a_res . the_ fuel is s lied into the
respggtive éVTiH@%r%H%l?ﬁ ?h£r8W;%h8 %HF}oﬁﬁpﬁgﬁfﬁéﬁﬂigﬁﬁ!ﬁhﬁ%I%?YﬁQ
fuel level being reduced bel ow t he preset val ue. [0031] It is
to be not&$%Wﬁur%§kﬁ95fb?ﬁ%wfﬁéﬁ Rg?ﬁeﬁ JPeHe -anount of hard

particles is supplied to the respective cylinders 8 in the engine 7
fromthe fUdP3lhk 1 with the fuel |evel bei ng reduced bel ow t he
preset value during stable engine speed in, for exanple, snooth

wat er, the sliditng Sttt ofnehrd pi@bnevengifotbenduchewdid g0 Is@pdr

against the cylinder liner and there is little fear for generation of
scuf fi ng. amount of hard particles is supplied to the respective

gylinders 8 in the engine 7 from the fuel tank 1 with the
fuel level being reduced below the preset value during
stable engine speed in, for example, smooth water, the
sliding state of the piston ring deces not become so sever
against the cylinder liner and there is little fear for
generation of scuffing.

[0032]

On the other hand, during engine épeed variation

revéaled on the basis of the engine speed monitor signal
12a from the engine speed monitor 12, the fuel tank

potential switchover indicator 13 becomes not indicative



[ 0032] .On the other hand, during engine speed variation _
reveal ed on the basis of the engine speed nonitor signal 12a fromthe.
engi ne speed nonitor 12, the fuel tank potential sw tchover indicator
13 becones not indicative 16 of potenti@l supply of the fuel into
the respective cylinders 8 in the engine 7 fromthe fuel tank 1 with
the fuel l|evel being reduced bel ow the preset value, so that the crew
cl oses the evacuation_valve 9 of the tank 1 with the fuel |evel being
reduced bePébwWPPRETHLBLefUPBLYe Cond St lanyrtohet i k9P othEVet anks 1
each with the fuel level being not reduced bel ow the preset value. As
a result, €Wéipgdersi§ duppheed e thddaelthaniugl vifamkt hewitbl the
| evel being not reduced below the preset value and with no high
concentratgéﬁloieﬁaﬂdbﬁapgi@ﬁé@Q%ﬁnmﬂﬂQﬁeﬂhQNPn¢&8b0M4bW¢:hﬁ@ughathe
fuel punp 3, settling tank 4, supply punp 5 and fuel injection valves
6 into thethespeevi véoephki tder $vadua ttilver erggivee 7.of 038]tank 1Asiah
result, during engine speed variation, the hard particles do not

enter in |anhgefgaanietyli bednpheceugicne be land Hihe stéshhgvsias eand
the piston ring against the cylinder |iner becones not severe, so
that initiabens paynbsef of gerebahican wefniscuf fddwgh hecowreshai fhécul t
to formand no scuffing occurs in the succeedi ng hi gh-1oad

-operations;e{8038ting nothsduded R 1AYIHIR Shaeadvard Atd on Apan
arrival in and leaving froma port or during passage through a canal,
the slidingeshate ehet BAeRi $EORBUDLNY LAE R AIHEV M EGank 1 with the
fuel level being not reduced below the preset value and
with no high concentration of hard particles accumuiated
on the bottom through the fuel pump 3, settling tank 4,
supply pump'S and fuel injection wvalves 6 into‘the
respective cylinders 8 in the engine 7.
[0033]
As a result, during engine speéd variation, the hard
particles doc not enter in large quantity into the engine 7
.and the sliding state of the piston ring against the
cylinder liner becomes not severe, so that initiation
points for generation of scuffing becomes difficult to
form and no scuffing occurs in the succeeding high-locad
operations.
[0034]
Thus, during engine speed variation upon arrival in

and leaving from a port or duiing passage through a canal,

the sliding state of the piston ring can be alleviated



17 from becom ng sever against the cylinder liner and generation of
scuffing can be prevented. .[ 0035] Fig. 4 shows a second

enbodi nent of the invention in which parts simlar to those in Fig. 1
are represented by the sane reference ngperals. Al though its
fundanmental structure is simlar to that in Fig. 1, this enbodi nent
is characterized in that, as shown in Fig. 4, it conprises a

| ubricant tank 14 with lubricant stored as scuffing inhibitor,

a | ubri canf PRy BE&COHH NG € VEL AIH B Y Ubie cantipied Lbnas RrOBri cant

i nput mechanismand with a lubricant flow rate control valve 16 as

| ubri cant PRPETatdRty AL mEeHdinemIar henjreevomted- | ubri cant stored
in the lubricant tank 14 into the respective cylinders 8 in the
engi ne 7 and0033] a lubricant injection.rate controller 18 which

out puts an openi ng degree command signal 18a for increasing a

| ubricant injecFign Aasbosk theclkond eaitcdimant aife dontintervaiove 16
in the lubricant injection line 17 during engi ne speed variation (see
Fig. 3) revhakadpartsheibddiay afo thesngimerspeed aoai teprsbgnakdlda
fromthe engi ne speed nonitor 12. [0036] I n the enbodi ment

shown in Ftge 4amkhecergieneesperd dl get eatteduyn tihes speethrieiest or
11, the engi ne speed : : o
structure is similar_to that in Pig., 1, this embodiment is
characterized in that, as shown in Fig. 4, it comprises
a lubricant tank 14 with lubricant stored as scuffing
inhibitor,
a lubricant injection line 17 with a lubricant pump
15 as lubricant input mechanism and with a lubricént flow
rate contrcl valve 16 as lubricant iﬁput control mechanism
for injection of lubricant stored in the lubricant tank 14
into the respective cylinders 8 in the engine 7 and
a lubricant injection rate controller 18 which
outputs an opening dégreé command signal 18a for
increasiﬁg a lubricant injection rate of the lubricant
flow rate control valve 16 in the lubricant injection line
17.during engine speed variation (see‘Fig. 3) revealed on
thé basis of the engine speed monitor signal 12a from the
engine speed monitor 12.
[0036]

In the embodiment shown in Fig. 4, the engine speed

is detected by the speed detector 11, the engine speed’



18 detected by the speed detector 11 being nonitored by the engine
‘speed nonitor 12. During engi ne speed variation reveal ed on the basis
of the engine speed nonitor signal 12a fromthe engi ne speed nonitor
12, the opening degree command signal 18a is outputted fromthe

| ubricant injection rate controller 18 into the lubricant flow rate
control valve 16 in lubricant injection line 17 so as to increase the
| ubricant injection rate, so that the |ubricant as scuffing inhibitor
in an anpufECREFEIt RN thRaFPEEFI AGtSCamITe lendia S geati ferediphpy | ele
into the respective cylinders 8 in the engine 7. [0037] It is
to be note@nghAE, SRREA PREILEEr leéant PREjLESt PHE 1ngt 6Peed G riadblan
engi ne speed (see Fig. 2) is, say, on the order of 1 g/kwh, the

| ubri cant Fayestednonatbei heségsed thel ehggrendpard swibetonesignal
effective during engine speed variation. [0038] - As a result,
during englilhea $pemdthuar eapior, spked wbmiicamt & sthd fapenindidégoeei s
supplied in an anobunt nore than that during stable engine speed into
t he respectomeanyl kndend 88hanisheuengitned’/, fram tied lubdwicnaiton is
facilitated; even if the hard particles exist in nuch quantity, they

may be washggleanaynbyatbecbubibgast, 130 itthat dHe 196 di hiStat ey ofatbe
piston ring 19 becones not severe against the cylinder liner,

initiationcpetpbs ehlseuliti ng hasenicaathand dca fdf mid0 scWdidg to
bei ng generated in succeedi ng high-1oad operati ons.
increase the lubricant injection rate, so that the
lubricant_as scuffing inhibitor in an amount more than
that during stable engine speed is supplied into the
respective cylinders 8 'in the engine 7.
[0037]

It is to be noted that, when the lubricant injection
rate during stable engine speed (see Fig. 2) is, say, on
the ofder of 1 g/kw-h, the lubricant injection rate
increased to 1.5 g/kw-h or so becomés effective during
engine speed variation.
~[0038]

.As a result, during engine speed variation, the
lubricant as scuffing inhibitor is supplied in an amount
more than that during stable engine speed into the
respectiveAcylinders 8 in the engine 7, so that
lubrication is facilitated; even if the hard partiéles

exist in much guantity, they may'be washed away by the

lubricant, so that the sliding state of the piston ring‘



[ 0039] Thus, also in the enbodi nent shown in Fig. 4, just |ike
t he enbodi nent shown in Fig. 1, during engine speed variation, for
exanpl e, .upon arrival in and leaving froma port or during passage
through a canal, the sliding state of tt®e piston ring can be
al l eviated from becom ng severe agai nst the cylinder |iner,
generation of scuffing being prevented. [0040] Fig. 5 shows a
third enbodi ment of the invention in which parts simlar to those in
Figs. 1 anB®4ChPE Pepr E88RTEd2FF 1R $hfe Gyefidrdaic el ifer algitiation
Al t hough its fundanental structure is simlar to that in Figs; 1 and
4, the enbPeifeft OfsseRafasfePrreaing trad ite dorhiti e, s@s EhoGn in
Fig. 5 . an abrasive tank 19 with slurry-like abrasive stored as
scuf fing ipaibytgenerated ap ghcasieddng Yiled-lossl 2P asathiems abr asi ve
punp 20 and an abrasive m xing valve 21 for m xing of an abrasive
stored in th@03brasive tank 19 into the fuel and an abrasive m xing
controller 23 which outputs a m xing command signal 23a to the
abrasive m xi ngivat yeaPdo 20 the embodiment shown in Fig. 4, just
like the embodiment shown in Fig. 1, during engine speed
variation, for example, upon arrival in and leaving from a
port or during passage through a canal, the sliding state
of the piston ring can be alleviated from becoming severe
against the cylinder liner, generation of scuffing being
prevented.
[0040]

Fig. 5 shows a third embodiment of the invention in
which parts siﬁilar to those in Figs. 1 and 4 are
represented by the same reference numerals. Although its
fundamental structure is similar to that in Figs. 1 and 4,
the embodiment is characterized in that it comprises, as
shown in Fig. 5,

an abrasive tank 19 with slurry-like abrasive stored
as scuffing inhibitor,

an abrasive mixing line 22 with an abrasive pump 20

"~ and an abrasive mixing valve 21 for miking of an abrasive
stored in the abrasive tank 19 into the fuel and

an abrasive mixing contreller 23 which outputs a

mixing command signal 23a to the abrasive mixing valve 21



in the abrasive mixing line 22 during or after engine speed variation
based on the engi ne speed nonitor signal 12a fromthe engi ne speed
nmoni tor 12. [0041] The abrasive used may be generally so-called
engi ne compound or the |ike which generzies fine abrasive particles
upon conbustion of the fuel in the respective cylinders 8 in the
engine 7. [0042] ln the enbodi nent shown in Fig. 5 the engine
speed is detected by the speed detector 11, the engine speed detected
by the spedd HEFeePB?SiYeb@Fﬁdnﬁbﬁﬂﬁﬁr@@ BRI g et eI HBR t or
12. During or after engine speed variation revealed on the basis of
the engi neSBpRRdYABAREOP SPGREC PPa theomndid e rffiard speelt epnsional,
a m xing command signal 23a is outputted from an abrasive m xing
control | er128 fpomnthbr aspdacnispieng wanidoxl iy an abrasi ve mi xing
line 22, the abrasive as scuffing inhibitor being supplied together
with the fub004hto the respective cylinders 8 in the engine 7. [0043]
It is to be noted to be effective that an m xed anmount of abrasive
during the engiTees speeads vaei asednmay bar grgeaafani ac-faadmezbngl etrneon
of engine speed variation till the engine speed becom ng stable is 3%
or so of tdempound or the like which generates fine abrasive

particles upcn combustion of the fuel in the respective

cylinders 8 in the engine 7.

[0042]

In the embodiment shown in Fig. 5, the éngine speed
is detected by the speed detector 11, the engine speed
detected by the speed detector 11 being monitored by the
engine speed monitor 12. During or after engine speed
variation revealed on the basis of the engine speed
monitor signal 12a from the engine speed monitor 12, a
mixing command signal 23a is outputted from an abrasive
mixing controller 23 to an abrasive mixing valve 21 in an
abrasive mixing line 22, the abrasive as scuffing
inhibitor being supplied together with the fuel into the
respective cylinders 8 in the engine 7.

[0043]

It is to be noted to be effective that an mixed

amount of abrasive during the engine speed variation or

during a period from completion of engine speed variation

till the engine speed becoming stable is 3% or so of the



21 fuel supply anount at that time. [0044] As a result, during
engi ne speed variation or during a period fromconpletion of engine
speed variation till the engine speed becom ng stable, the abrasive
as scuffing inhibitor is supplied togetder with the fuel into the
respective cylinders 8 in the engine 7, so that upon conbustion of
the fuel mnute abrasive particles are generated to grind and renove

initi'ationf gings og sg%kgi@ga%n%ﬁgg %H&;ing is generated in
-succeedi ng |gh-P83 yopera ions. 4%] ' Thus, in the enbodi nent
.shown in Fig ? during engi ne speed variation upon, for exanple,
arrival in %% ?Eaving froma port or during passage through a cana
or during a perjod fromconpletion of engine speed variation till, the
engi ne speed be%%n?n5e§F£Bre?uFHEgSFPHFH SPEES FRRHRE At ON FHRRd
can be alleviated from becom_ng severe against the cylinder Iiner_ and
gener at i on? oPeEE8ff £ A§Nc SR fiove e #ngigryaipecd Yagiatiopotpbl
understood that a method and an apparatus for prevention of scuffing
in an int eFhal SBBABASEPERIeRGICRB NG S& akdsyelt i cOTHR FgVe 02 % hecuifing

present invention are not limted to the above-nentioned enbodi nents
and that 1inhibitor is supplied together with the fuel intc the

respective cylinders 8 in the engine 7, so that upon
combustion of the fuel minute abrasive particles are
'generéted to grind and remove initiation points of
scuffing and no scuffing 1s generated in suéceeding high-
load operatioﬂs.
[0045]

Thus, in the embpdiment shown in Fig. 5, during
engine speed variation upon, for example, arrival in and
leaving from a port or during passage through a caral or
during a period from compietion of engine speed variatiocn
till the engine speed becoming stable, the sliding state
of the pisfon ring can be alleviated from becoming seﬁere
against the cylinder liner and generation of scuffing can
be prevented.

{0046]

It is to be unde;stood that a methbd and an apparatus
for p;eventionrof scuffing in an internal combusfion
engine for a vessel according to the present invention are

net limited to the above-mentioned embodiments and that



22 various changes and nodifications may be nmade wi t hout departing
fromthe scope of the clains of the invention. For exanple, the
nunber of the fuel tank may be two or nore than three. The

enbodi ments shown in Figs. 1, 4 and 5 n& be worked not only
singularly but also in conbination. 23 CLAIMS 1. A nethod for
prevention of scuffing in an internal conbustion engine for a vessel

wherein fuel stored,in a fuel, tank i,s evacuated through a -pottom
ther eof , | E2puRBRACBFNECF UBNpBRG i ats SR diate P TR di N - AP REL i on

val ves int resEective cylinders in the engine, . sai d,_ nmet hod
whi ch conp?PBRECHPREVIEdPRgtaSp PR f dhe rdiaimmiat ridie elfatemt £ 8R- of
the fuel fromany desired fuel tank and in cases where there

exi sts theFPhePxtBRkew FReantierr &felthcedicdd trdtoWay freskrovar ue,
detecting and nonitoring engi ne speed, supplying the fuel from said
fuel tank WPEd thenfibrepevelhe cdlbedibenow shevwpr dset'igal-ud i it ;ntche
respective cylinders in the engine only during stable engi ne speed
under a snbotaywaeerocbadi thonocady sdpgiviarg yt bartf welsaniith a | ow
concentration of hard particles fromthe fuel tank with said fue

| evel not cedocedtbehow the preset value into the respective :
cylinders in the engine with a scuffing inhibitor being supplied into
the respective cylinders in the engine during engine speed variation.
2. A nmethod for prevention of scuffing in an internal conbustion
engine for a vessel as clainmed in claim1 wherein said scuffing
inhibitor is lubricant injected into the respective cylinders in the
engi ne, lubricant injection rate being increased during engine speed
variation.



3. A nethod for prevention of scuffing in an internal conbustion
engine for .a vessel as clained in claim1 wherein said scuffing
inhibitor-is abrasive mxed into the fuel, the fuel having the
abrasive m xed therewith being supplieddnto the respective cylinders:
in the engine during or after engine speed variation. 4. An
apparatus for prevention of scuffing in an internal 24 conbustion
engi ne for a vessel wherein fuel stored in a fuel tank is evacuated
through a bottomthereof, is punped By*%&4¥%el punp and is supplied
via fuel injection valves into respective cylinders in the engine,
sai d apparatus conprising a plurality of fuel tanks, a speed detector
for detecting an engi ne speed, an engi ne speed nonitor for

noni toring -t he eeighore Spead edenssradobyssaf fimpeed adetieceonsl an

evacuat i 0'&olnbﬂ‘§t%hhe§%{ﬁ§élaftdroﬁ vak¥es fidrempcyali opoplathe fugl,

fromany desired fuel
tank is evacuated through a bottom thereof, is pumped by a fuel

pump and is supplied via fuel injection valves into respective
cylinders in the engine,

said method which comprises providing a plurality of fuel
tanks for evacuation of the fuel from any desired fuel tank and

in cases where there exists the fuel tank with a fuel level
reduced below a preset value, detecting and monitoring engine
speed, supplying the fuel from said fuel tank with the fuel level
reduced below the preset value into the respective cylinders
in the engine only during stable engine speed under a smooth
water condition and supplying the fuel with a low concentration
of hard particles from the fuel tank with said fuel level not
reduced below the preset value into the respective cylinders
in the engine with a scuffing inhibitor being supplied into the
respective cylinders in the engine during engine speed

variation.

2. A method feor prevention of scuffing in an internal
combustion engine for a vessel as claimed in claim 1 wherein
said scuffing inhibitor is lubricant injected into the
respective cylinders in the engine, lubricant injection rate

being increased during engine speed variation.

3. A method for prevention of scuffing in an internal

combustion engine for a vessel as claimed in claim 1 wherein
said scuffing inhibitor is abrasive mixed into the fuel, the
fuel having the abrasive mixed therewith being supplied into
the respective cylinders in the engine during or after engine

speed wvariation.

4. An apparatus for prevention of scuffing in an internal



| evel detectors each for detecting the fuel |evel of the
correspondi ng fuel tank and a. fuel tank potential sw tchover
indicator for indicating, in cases where existence of the fuel tank
with the fuel level reduced bel ow a pre2ft value is reveal ed on the
basis of detection signals fromsaid | evel detectors and only during
stabl e engi ne speed under a snooth water condition revealed on the
basis of an engi ne speed nonitor signal from said engi ne speed

noni tor, porERsitabrsepplye ofon ke veaeklivroretie fvedpeérred vyld rderds

in the engifpg f& @va%@ﬂatiehu@llraﬁkamcmanheh&y@&fl el\éeﬂmrﬁﬁéw%@da Q@eqw
t he preset val ue, a |l ow concentration of

particles g R e EBPp?Ja?ﬁ;( Wit u?ﬂér‘fjl?éltlpév‘éql‘ﬁe? ﬁﬁtﬂd"tesﬁ:{?di}ééf&

belom/thecgﬂe&abrmahuethatémqinf respectlve cylinders in the engine

with a scuffing.inhi ed into the respective
d” aE%(Ejur Suppl |

cylinders int nglne speed variation on the basis of
t he engi ne spéB@lm@@ﬂﬂ@N 9fgﬁ@$lf¢@mh%ajd engi ne speed nonitor. 5. An

apparat us for prewvent u%r&eefcoi%cyéil&gté&l% it @hBaheC Q%Qé@t' on engi ne
for a vessel as clainmed in ¢claim4 conprisin | ubricant tank

a
Wi th | ubricantfisEEFédasPEaT Y4 n%’ H‘H’PB%PSFHQ the enqigyy iseerd
|njectlondbtaetéﬁtbyashﬂ@r$péﬁﬁ detputtcorpchani sm and a | ubricant input

control mechani sm,t a2h LOLgCtd on, 0ty t Q?acg tié{P V9305 ctn? eevdac'u%t%%' d
| ubricant tankKift6 the respective c ers i nthe en gi ne,

of the fuel from any de51red fuel tank,

level detectors each for detecting the fuel level of the
corresponding fuel tank and

a fuel tank potential switchover indicator for indicating,
in cases where existence of the fuel tank with the fuel level
reduced below a preset value is revealed on the basis of
detection signals from said level detectors and only during
stable engine speed under a smooth water condition revealed on
the basis of an engine speed monitor signal from said engine
speed monitor, potential supply of the fuel into the respective
cylinders in the engine from said fuel tank with the fuel level
reduced below the preset value,

the fuel with a low concentration of hard particles from
the fuel tank with the fuel level being not reduced below the
preset value into the respective cylinders in the engine with
a scuffing inhibitor being supplied into the respective
cylinders in the engine during engine speed variation on the
basis of the engine speed monitor signal from said engine speed

monitor.

5. An apparatus for prevention of scuffing in an internal
combustion engine for a vessel as claimed in claim 4 comprising
a lubricant tank with lubricant stored as said scuffing
inhibkitor,
a lubricant injection line with a lubricant input mechanism

and a lubricant input control mechanism for injection of the



a lubricant injection rate controller for outputting an opening
degree command signal for increase of lubricant injection rate to
said lubricant input control nechanismin the lubricant injection

| i ne during engine speed variation on tie basis of the engine speed
nonitor signal from said engine speed nonitor. 6. An apparatus for
prevention of scuffing in an internal conbustion engine for a vessel
as clainmed in claim4 conprising an abrasive tank with abrasive
stored as l3@irdcsatf pragednhi b¥aist lubricantabraki veten Wit dspss biiveh

an abrasi vg1pubR -8ndnraphabsagine m xing valve for mxing of the
abr asi ve stored | said abrasive tank into tgﬁkaEI and

abrasi ve ni xi fig 1COREFEPFer ™ BFE M pRE MG AT ?ﬁngEwﬁHﬁﬂPEﬁ%ﬂ%aPnto
t he abrasm@enﬁhgldggvaéveommamﬁusigﬂaﬂagbvelﬂtxemgeImeﬂuuhﬂddmy or

oo CMISRReEe VBELaL) s P LDe RS Al UG89 RECRRESL 1

noni t or si rom salrd engi ne spee
the lubricant 1njectlon llne during engine speed variation on

the basis of the engine speed monitor signal from said engine

speed monitor.

6. An apparatus for prevention of scuffing in an internal
combustion engine for a vessel as claimed in claim 4 comprising

an abrasive tank with abrasive stored as said scuffing
inhibitor,

an abrasive mixing line with an abrasive pump and an abrasive
mixing valve for mixing of the abrasive stored in said abrasive
tank into the fuel and

an abrasive mixing controller for outputting a mixing
command signal to the abrasive mixing valve in said abrasive
mixing line, during or after engine speed variation, on the
basis of the engine speed monitor signal from said engine speed

monitor.



