» DESCRI PTI ON  METHOD AND APPARATUS FOR PREVENTI ON OF SCUFFI NG | N | NTERNAL
COVBUSTI ON ENG NE FOR VESSEL Technical Field [0001] The present invention
relates to a nmethod and an apparatus far prevention of scuffing in an
internal conbustion engine for a vessel. Background Art [0002] Cenerally
wWith respect to an internal conmbustion engine for a vessel, fuel stored in
a fuel tank is punped by a fuel punp and is supplied through fuel injection
val ves into respective cylinders i?E%Q%{ i&he. [0003] CGeneral technical

| evel on fuel supply to an internal conbustion engine for a vessel is

di scl osed, for exanple, in Patent Literature 1. [Patent Literature 1] JP
2004- 308528A Sunmary of Invention Techni cal Probl ens 2 [0004] Wen an

engi ne speed is varied, for exanple, upon arrival in or leaving froma port
or duringpBESRgAEND 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 injection
valveé 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



,through a canal, a sliding state of a piston ring becones severe against a
cylinder liner, resulting in scratches on a sliding surface of the |iner.
This tends to cause so- called scuffing gduring succeedi ng operations;
however, conventionally no special consideration has been taken during such
engi ne speed variation. [00.05] Moreover, fuel contains hard ceramc
particles such as alumna and silica used as reformng catal ysts for the
fuel, so Lgﬁb4?vacuation of the fuel reduced in stored quantity in a fuel
tank through a bottom of the tank also brings about evacuation of high
concentration of hard Eapar,ticles depasited on the bottom of the tank

together with"PRE PhelSRIHES e¥BEGS: &F AT DAr t TOFeSXaMR thr cHRABL  be
conpletely renoved by a fuel purifier or filter, enter in large quantity
into the ehgifiel Esperi al ¢yvhhen fied sapedrparti cluesi ehteaspAJkarge quantity
into the engine during engine speed variation, the sliding state of the

pi ston ritgrbeganes dand herasevedearagas stet hé aylpindssn ringr percesudding in
formation of initiation points of scuffing. And, disadvantageously,

scuf fing ssveenBenglthst Ny sHoceadieny highr ) oadseperiatd ons. skrdt3hd0006]

The invention was made in view of the above and has
a sliding surface of the liner. This tends to cause so-
called scuffing during succeeding operations; however,
conventionally no special consideration has been taken
during such engine speed variation.
[0005]

Moreover, fuel contains hard ceramic particles such
as alumina and silica used as reforming catalysts for the
fuel, so that evacuation of the fuel reduced in stored
gquantity in a fuel tank through a bottom of the tank also
brings about evacuation of high concentration of hard
particles deposited on the 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 quantity 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, disadvantageously, scuffing is generated

in succeeding high-locad operations.




+its object to provide a nethod 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 frombecom ng seyere against 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 internal conbustion engine for a vessel {
wherein fu bogégred in a fuel tank is evacuated, is punped by a fuel punp
and is suppli through fuel injection valves into respective cylinders in
t he engi ne, the method whjch conprises detecting _and nonitorin n engi ne
speed, fuel wi tRSf dAVSEVEP NI §ReMmadfan A }Siﬁg’egf \%%@%%Vﬁgagﬁlp&aised into

the respective cylinders in the engine while a scuffing inhibitor is
suppl i ed iLfigooheFlespechroEliey isndeeshod] BOC8RORRPR FABUELEYE- ment i oned
construction, the engine speed is detected and nonitored, the fuel with the
fuel | evebrEventiigherof hanufte ngr esetawval neeame Iwiddmliau s bwocoreenitreaat i on  a
4 of hard particles being supplied into the respective

for a vessel which can alleviate a sliding state of a

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, 1is pumped
by a fuel pump and is supplied through 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

value 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




»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 fromeptering in large quantity into the
engi ne while the scuffing inhibitor is supplied into the respective
cylinders in the engine, so that the sliding state of the piston ring is
all eviated from becom ng severe against the cylinder liner and initiation

poi nt s of o2 HLLING Dacote bapd ; %[Bsg%ﬂ&%f‘fggn?n%%uftf.é"gr.é§%eg%'1%reat ed in the

succeedi ng hi gh- oper ati ons. n said prevention nethod,

plurality of .fuel tanks_, E., may be .provided faor acuation, of the fuel from
any desi ?@glfﬁ&r% arfk: C7F ?H‘gr%‘eeﬂ}%sﬂ? hgﬁﬁuglcut i i’nﬁgf’ﬁétofrueﬁs | evel
bei ng reduced bhel ow t he preset value, the fuel. can be supplied into the
respect i vBUBPILifderid i d tRe TE&RGISTE prefer eaRf&NS: from said fuel tank with
the fuel |evel being reduced bel ow the preset value during stable engine
speed; duri®gOéngi ne speed variation, the fuel can be supplied into the
respective cylinders in the engine fromthe fuel tank with the fuel |evel
bei ng hi gher thana {rddelpr ederivial uargiddldpeecd. vAriation, the hard

particles are prevented from entering in large gquantity
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
beéoming severe against the cylinder liner and initiation
points of scuffing become hard to form and no scuffing is
generated in the succeeding high-load operations.

[0010]

In said prevention method, a plurality of fuel tanks
may be provided for evacuation of the fuel from any
desired fuel tank; i1f there exits the fuel tank with the
fuel level being reduced below the preset value, 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 wvalue.

[0011]



«rr 5 1In said prevention nethod, said scuffing inhibitor may be | ubricant
injected into the respective cylinders in the engine, lubricant injection
rate being increased during engine spe variation. [0012] $ In said
prevention net hod, abrasive may be used tas said scuffing inhibitor, the
fuel having the abrasive mxed therewith may be supplied into the
respective cylinders in the engine during a period from engi ne speed

variation till phe qnoine, speed becaming, stabhg. LG, Thenipyenti on is
also directed to an apparatus for prevention of “scuf |ﬁ% I'n"an internal
conbusti on_engin for a vessel wherein fugg stored in a

S ;

v X fueh.tg$k IS, ay
evacuat ed@¥s®fu YyAREf uBP § anyt P s “8GppISEaF CthY SugK - F-a&1= i) et i on
val ves into respective cylinders of the engine, the apparatus conprising a
speed det BBEoenfIgMme det @Rt i A§NAN lenif tlel 8ped t&nd BN EngRAESFESH noni t or
for mnonitoring the engine speed detected by said speed -;~ detector, the
fuel withdfivehd ereline ghpeetihamra goreset val ue being supplied into
respective cylinders in the engine while a scuffing inhibitor is supplied
into the [0012]
In said prevention method, abrasive may be used as
said scuffing inhibitor, the fuel having the abrasive
mixed therewith may be supplied into the respective
cylinders in the engine during a period from engine speed
variation till the engine speed becoming stable.
[0013]
The invention is also directed to an apparatus 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
through fuel injection valves into respective cylinders of
the engine,
the apparatus 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 into respective cylinders in the
engine while a scuffing inhibitor is supplied into the

respective cylinders in the engine.

[0014]



rrespective cylinders in the engine. [0014] 2j 6 |In said prevention
apparatus, the engine speed is detected by the speed detector, the engine
speed detected by said speed detector bging nonitored by the engi ne speed
nmonitor, the fuel with the fuel |evel hi'gher than the preset value and with
a |l ow concentration of hard particles being supplied into the respective
cylinders in the engine while the scuffing inhibitor is supplied into the

respective cyI ég_pg%% g@g%gea FLQQ}E As . @ T e lnedgééggargglne speed

vari ati on, the Fes are vent eq’ fron1e ring ge quantity
into the Sngine %Q e the scuffln inhibitor is su p i ed res ective
cyl i nder sAFRSCHE rﬁﬁn ©sHPERS ec%?Fdlﬁ&%ﬂ%ﬁ ol ?B@ea T TNy does
not becone severe agalnst the cylinder liner, initiation points of scuffing
become habd £ ifbrsReamdinbesewrt TRl e Benatarad gy sheceediing MRrfed oad
operations. [0016] Said prevention apparatus may conprise a plurality of
fuel tankspnamogvaciiati doneli mé bl tthevacaat Levedalhieghéor thevadiat i on of the
fuel fromany desired fuel tank
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 in the engine.
[0015]
As a result, during engine speed variation, the hard
particles are prevented from entering in large quantity
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-load operations.
[0016]
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



'l evel detectors each for detecting the fuel level of .,a a corresponding
fuel tank and a fuel tank potential sw tchover indicator for 7 indicating,
in cases where existence of the fuel tank with the fuel |evel being reduced
bel ow the preset value is revealed on the basis of the detection signals
fromsaid |evel detectors, and during stable engine speed revealed on the
basis of the engine speed nonitor signal fromsaid engine speed nonitor,

potenti al i%ﬂﬁ@'a%i‘}frﬁ the,f 8§'seis“t anei(f%‘m.e?%%%% ;Je‘e’fiafyﬁﬂl?dgﬁéli I%ag‘gce &g@%“e

preferenti from’ said tuel t he evel being reduced bel ow
th | ue, th | .bei lied.to th [ | i.nd [
the engi ne"Fr dithe TUB1 PEAR CWrI T RGS f GEFfeVale ThGRer PRAN HE pr oset

val ue during engi ne speed variation ii revealed on the basis of the engine
speed nonFEFESSGhAD FRef Pamisaidt enyf neespfeed o1 drals| 66 P St above
prevention apparatus may conprise a lubricant tank with [ubricant stored as
said A séefEilngdtddbéror, aad ubriicant stapéet icarwingmespeed aevgarliadnt
i nput nechani smand a |ubricant input control nmechanismfor
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 stored 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




injection of the lubricant stored in said lubricant tank into the
respective cylinders in the engine, a lubricant injection rate controller
for outputting an opening degree commangl signal for increase of |ubricant
injection rate to said lubricant input control mechanism8 in the |ubricant
injection line during engine speed variation revealed on the basis of the
engi ne speed nonitor signal fromsaid engine speed nonitor. [0018] Said
preventi ° aEB%r alh'mﬂﬁu”@é’nQOHH %€ s} apf S| M’Er& %fhﬁbé skye stored as
sai d scu |ng in itor n abrasi ve ﬁlXIng |ne abr asi ve punp
and an abrasive m X e for n h abra5|ve stored in said
abr asi ve Y%ﬁ%a\{ﬁ‘toc? t%eg?%g?gaﬁg gr?ea)t()br%%llve 4 % ng Cont'rol PBr® %or out putting
a mxing conmand signal to the abrasive ﬁlXIn% val ve in said abrasive
mi xi ng | i RERIECH g Fper F AT BGherfi FenSpaBE eV A H FOh-till the engine
speed beconln% stable, on the q basis of the nonitor signal from said engine
speed noni t6PL18]fry Advant ageous Effects of Invention [0019] A nethod and
an apparatus for prevention of scuffing
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 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 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 Invention
[0019]

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 during a period from just
thereafter till the engine speed becoming stable, the
sliding state of the piston ring can be alleviated from

becoming severe against the cylinder liner and generation




in an internal conmbustion engine for a vessel according to the invention
have excellent effects and advantages that during engi ne speed variation or
during a period fromjust thereafter till the engine speed becom ng stabl e,
the sliding state of the piston ring cah be alleviated from becom ng
severe against the cylinder liner and generation K4 9 of the scuffing can
be prevented. Brief Description of Drawings [0020] Fig. 1 is an overal

schemat i c di agram show ng a_ fk%§Engpgg£g8nt of the invention; Fig. 2 is a
diagran1sﬁomjng an exanpfe of stable enginé speed nonitored by an engine
speed nonitor in the first enbodi nent of the invention; Fig. 3 is a diagram
showi ng an exanple of engine speed variation nonitored by the engine speed
nonitor in .the first enbodi ment of the invention; Fig. 4 is an overal
schemat i cBai&gr ARHoW hyCR Cdeddifd' EMbddi ment of the invention; and Fig. 5
is an overall schematic diagramshowng a third enbodi ment of the
inventionl0028]Ref erence Signs List 1 fuel tank

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 showing an example of engine
speed variation 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 valve



»2 evacuation line 3 fuel punp 6 fuel injection valve 7 engine 8 cylinder 9
evacuation valve 10 10 |level detector 10a detection signal 11 speed
detector 1la detection signal 12 engine.speed nonitor 12a engi ne speed

nmoni tor signal 13 fuel tank potential swtchover indicator 14 |ubricant
tank 15 |ubricant punp (lubricant input nmechanisnm 16 |lubricant flow rate
control valve (lubricant input 1 control nechanisn) 17 lubricant injection
line 18 IyBricgﬂgvé jSE%E%ELJ te controller 18a opening degree conmand
signal 19 abrasive Tan abrasive punp 21 abrasive mxing valve 22

rasiv Lxing. ljin rasive mxin ntroll er
abrasive Tba gde%egt%%na%fﬁaafi g controlle

11 speed detector

11a detection signal

12 engine speed monitor

12a engine speed monitor signal

13 fuel tank potential switchover indicator
14 lubricant tank

15 lubricant pump (lubricant input mechanism)
16 lubricant flow rate control valve (lubricant input
control mechanism)

17 lubricant injection line

18 lubricant injection rate controller

18a opening degree command signal

19 abrasive tank

20 abrasive pump

21 abrasive mixing valve

22 abrasive mixing line

23 abrasive mixing controller

23a mixing command signal

Description of Embodiments
[0022]
Embodiments of the invention will be described in

conjunction with the attached drawings.



»23a m xi ng conmand signal Description of Enbodi nents [0022] Enbodi nents of
the invention will be described in rj conjunction with the attached
drawings. i"> 11 [0023] Fig. 1 shows a iirst enbodi nent of the invention in
which, with respect to an internal conbd tion engine for a vessel with fuel
stored in a fuel tank 1 being evacuated through a bottomof the tank 1 into
an evacuation line 2, punped by a fuel punp 3 and supplied through a
settling %@@F3§, a supply punp 5 and fuel injection valves 6 into :
respective cylinders 8 in an engine 7, a plurality of (three in the exanple
of Fig. 1) fue anh§ I fillgdwatQ Egﬂgldarggkn%%akl%g and the evacuation

t
line 2 is prov?&gd ti %&?%Sevacﬁafion VaiVes sO 't hat® fuel ®h ﬁogelébacuated

fromany desired tank 1. Each of the fuel tanks 1 is provided with a |evel
detect or UB1ffr JEtELtTRPPBELf 18 21 elRFSTHRE SRR TLPR pREvFGed Wi th a
speed detector 11 for detection of the engine speed and an engi ne speed
moni t or 12epeelnohnitioriwgl obtareshdgithe speed detnéctl dreinggaakduagdd om t he
detector 11. Further provided is a fuel tank potential sw tchover indicator
13 whi ch, throuchses wdiet emerifsttércecaaik t heifivel atrardvdcwat hohuélideeve)

pumped by a fuel pump 3 and supplied through a settling
tank 4, a supply pump 5 and fuel injection valves 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 wvalves 9 so that fuel may be evacuated
from any desired ﬁank 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
monitor 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 only 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,



+bei ng reduced bel ow a preset value is revealed on the basis of the
detection signals 10a fromthe level detectors 10 and only during stable
engi ne speed under a snooth water condiEion (a condition of no ruffling
wat er surface) which is reveal ed on thd?basi s of an engi ne speed nonitor
signal 12a fromthe engine speed nonitor 12, 12 indicates potential supply
of the fuel into the respective cylinders 8 in the engine 7 fromthe fuel

i cat or M1 TS ST U S Caeh O (ne Foel TFS SURHT I B° PREg e

i ndi cat or I'S construc suc iI'S supp

respective linders, 8 in the engine romthe uel tan wi,th the fuel

| vel bel i ABESIGH ol DN Bwe TR or Lser STart e, G5 4R bt Ha Fard wth
the fuel _|evel being higher than the preset value during engine speed
vari ati onfrévedled® o Qh%gbéﬁdﬁlc@fdﬂﬁéf%‘i’gﬁﬁ? Pzr@sertro\fﬁflﬁ@:nﬁﬁiet or 12.
Since an anmount of hard particles contained in fuel wll differ depending
upon ki ndinflickéor ued amdcohertefuarteed heuphesértvdlhe Diet hesf gelpdledad in
the fuel tank 1 will differ depending upon kind of the fuel, the preset

val ue is pnebi mhrartdspeet era red isutdrs t hatnsearchasyaie pr €kiofi rard |y nmade
~as to for exanple shape and concentration anal yses of the hard particles to

determ nesgg1t he iy esefi VAl ugea duaner) d48i t puhaie ddie hagdcchabiidyes can be
kept in a | ow concentration upon evacuation of the fuel fromthe fuel tank
1 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

from 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 level in

the 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

engine speed variation means that, for example as shown in

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



+[0024] The state of stable engine speed neans that, for exanple as shown
in Fig. 2, the engine speed variation per wunit tinme (an hour) is less than
30; the state of the engine speed varii%ion nmeans that, for exanple as
shown in Fig. 3, the engine speed variation per unit time (an hour) irk’
13 is 15%or nmore. [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-gaver ri ne navi gation distance, fuel being replenished
to the ta%éslgéfg¥é%gﬁﬁggl | evel of the fuel tank 1 fromwhich fuel is
finally evg§g?ﬁzd is reduced bel ow the preset value. [0026] Next, node of
operation above enbodi nent will be disclosed. [0027] 1In the

enbodi nent, anong the plural fuel tanks 1 filled with fuel, the evacuation

val ve 9 of anySdBs§er édiek ydRRahkPE ireunkn8d tRatt tehef Ykl LrEKEVACUat ed
t hrough the bottom of the fuel tank 1 into the evacuation line 2 and is
punped byat Beibuelndrmp'8yt oaatedEtll igapaanky 4f thhe fluedlohsskstdred in the
settling tank 4 being

to sufficiently cover one marine navigation distance, fuel

being replenished to the tanks before a fuel level of the

fuel tank 1 from which fuel is finally evacuated 1is

reduced below the preset value.

[0026]

Next, mode of operation of the above embodiment will

be disclosed.
[0027]

In the embodiment, among the plural fuel tanks 1
filled with fuel, the evacuation valve 9 of any desired
fuel tank 1 is opened so that the fuel is evacuated
through the bottom of the fuel tank 1 into the evacuation
line 2 and is pumped by the fuel pump 3 to a settling tank
4, the fuel once stored in the settling tank 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



+ punped by the supply punp 5 into the fuel injection valves 6 fromwhich the
fuel is injected into the respective cylinders 8 in the engine 7. /1l
[0028] In this case, the speed of the eggine 7 ,is detected by the speed
detector 11 and the detection signal Il therefromis inputted into the
engi ne speed nonitor 12 1.4 where the detection signal ila of the engine
speed detected by the detector 11 is nonitored so that a crew can know

whether | D8RS0115, s9ee L3t 5,00 491 5d UR dhe englpe speed mont 1o

sw t chover, _indicator %S. 0222) i...The fuel, Iﬁégis of %h fuel tanks 1
are det ect&d® eéﬁﬁylg &1 956650 st h ot S rBEpLH yS© ah aghé F&8Y | evel
ry detection signals 10a fromthe | evel detectors 10 are inputted into the
fuel tankCpdt &MAwalviekRehovEe ioFdeat ofPeed; lisn attRb ledpEaver 168l navis
determned fromthe f'. detection signals 10a fromthe |l evel detectors 10
whet her ther engxines shecflusbntidmk 1sidtalt héaf delon eved benngorr dduced
bel ow the preset value. If there exists the fuel

being inputted into the fuel tank potential switchover

indicator 13.

[0029]
The fuel levels of the fuel tanks 1 are detected 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'loa from the level detectors 10 whether

there exits the fuel tank 1 with the fuel level being

reduced below the preset value. 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 1 with the fuel level being :educed below

the preset value during stable engine speed on smooth

water which fact 1is 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




+fAl tank 1 with the fuel |evel being reduced bel ow the preset value as

shown by imaginary line in Fig. 1, the indicator 13 indicates potenti al
supply of the fuel into the respective %Iinders 8 in the engine 7
preferentially from the fuel tank 1 w the fuel level being reduced bel ow
the preset value during stable engine speed on snoboth water which fact is
reveal ed on the basis of the engine speed nonitor signal 12a fromthe

engi ne speed nonitor. 12. 0030] ,In_a,case ere at thi.s nonent. the fuel is
berng 15 C CyaReared O e TUer 0K T wiret helr dh T bePhgionot
reduced bel ow the preset. value, the crew opens the evacuation valve 9 of

t he fuel Q%ﬁkrﬁdﬂFFﬁ'%ﬁQQ%eWhFeQéFSQ&ﬂ YedutBl G IR Pr &8st val ue
and cl oses the evacuation valves 9 of the other fuel tanks 1 only when the
i ndi cat ore1Bciadiieat &4 15ta eht P&l togpplueloftamle Luwhthi rithe theet espetli ve
cylinders 8 fromthe fuel tank 1 wwth the fuel |evel being reduced bel ow

t he presetevaguecdAsecal kot thehe rfasdt iwabuppbndd dlntsed heheespecti ve
cylinders 8 in the engine 7 fromthe fuel tank 1 with the fuel |evel being

reduced hefomibheopr esglivaal seof[ 0831]otHdr i Sutd bennet ed dhay fMen if the
fuel with a great anount of hard particles is supplied to the respective
the indicator 13 indicates potential supply of the fuel
into the respective cylinders 8 from the fuel tank 1 with
the fuel level being reduced below the preset value. As a
result, the fuel is supplied into the respective cylinders
8 in the engine 7 from the fuel tank 1 with the fuel level
being reduced below the preset value.
[0031]

It is to be noted that even if the fuel with a great
amount of hard particles 1is supplied to the respective
¢ylinders 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 does not become so sever
against the cylinder liner and there is little fear for
generation of scuffing.

[0032]

On the other hand, during engine speed variation

revealed 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



*cyli'nders 8 in the engine 7 fromthe fuel tank 1 with the fuel |evel being
reduced bel ow the preset val ue during stable engine speed in, for exanple,
snooth water, the sliding state of the piston ring does not becone so sever
agai nst the cylinder liner and there islgittle fear for generation of
scuffing. [0032] On the other hand, during engine speed variation revealed
on the basis of the engine speed nonitor signal 12a fromthe engi ne speed

noni tor 1 h el_t otential sw tchoyer indicator 13.becones not

" cati vt 18585 iaentrar PLUEH ) R THRTTOHFS KBS R ediilE Ve

cylinders 8. in the engine 7 fromthe fuel tapk 1 with the uel, | evel being
reduced b‘éya)ﬁxpfjﬁéspfgeg]é? YAFuENIE S h%atfer?lﬁetléﬁe\ﬁu@llosteasmfh g%&bu&?ieon
valve 9 of the tank 1 with the fuel |evel being reduced bel ow the preset

val ue andfuspersvady kN df refacechde tankshe eaels ol et we: f el thadyel
bei ng not reduced below the preset value. As a result, the fuel is supplied
fromthe thel cramk cllosieah the efacludtevmst being Roto fr educedabil dwwtilién preset
value and wth no high concentration of hard particles accunmulated on the

bottom t ht pygliukhe ifdied 1 pIOPng, reelitdddpd Bk 4he pURH ot PHAPUE ard fuel

injection valves 6 into the respective cylinders 8 in the engine 7. [0033]
opens any one of the other tanks 1 each with the fuel
level being not reduced below the preset value. As a
result, the fuel is supplied from the fuel tank 1 with the
fuel level being not reduced below the preset value and
with no high concentration of hard particles accumulated
on the bottom through the fuel pump 3, settling tank 4,
supply pump 5 and fuel injection wvalves 6 into the
respective cylinders 8 in the engine 7.

[0033]
As a result, during engine speed variation, the hard
particles do not enter in large gquantity 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-load
operations.
[0034]
Thus, during engine speed variation upon arrival in

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

the sliding state of the piston ring can be alleviated



*As a result, during engine speed variation, the hard particles do not enter
in large quantity into the engine 7 and the sliding state of the piston
ring agai nst the cylinder |iner beconmes _not severe, so that initiation
poi nts for generation of scuffing beconé difficult to formand no scuffing
occurs in the succeeding high-load { operations. [0034] Thus, during
engi ne speed variation upon arrival in and leaving froma port or during

passage tg&ﬁ%%gaea%cﬁﬁm%’se%‘i %!Scjadiir{@t s{aLe Of stk i S op, rbpg can be

al l eviate om becom ng sever agal nst “the cylindér |iner and
generationeofISQ%ffiqg can %%u@{event d. %0%3%%%6519. 4 shows a second
embodi nent “8F the" Ty Et?SH i %Cf%rhe}f)%r SRS to those in Fi g. 1 are
represent ed b§ the sane reference nunerals. Although its fundanental
structure iL89SPdilar to that in Fig. 1, this enbodinment is characterized in
that, as shown in Fig. 4, it conprises a lubricant tank 14 with |ubricant
stored as scuf filwg 4 rHidisof, saclomst igapedingact iodn ligelnTenitiona in
| ubricant punp 15 as l|ubricant input nmechanismand with a |ubricant flow
which parts similar to those in Fig. 1 are represented by
the same reference numerals. Although its fundamental
structure is similar to that in Fig. 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 lubricant flow
rate control valve 16 as lubricant input 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 degreé command signal 18a for
increasing 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
the 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




rate control valve 16 as lubricant input control nechanism for injection of
| ubricant stored in the lubricant tank 14 into the respective cylinders 8
in the engine 7 and a | ubricant injecti?g rate controller 18 which 3A
out puts an openi ng degree command signal'®18a for "'. increasing a |ubricant
injection rate of the lubricant flow rate control valve 16 in the |ubricant
injection line 17 during engine speed variation (see Fig. 3) reveal ed on

the basi sﬁggﬁgte[gggg%% 6, SPEEA DRIl S ONAl 423 (] gf{gn;ih@%s&% e gpeed

nonitor 1 nt shown 1n € engi ne speed ]
is detected by the speed detector, 11, the engine speed ,,9 18  detected by
the. speecc0BEEE GPSER BEPRG: fbniPor olPHy Ahe " ShBF e o85S d Horf £ bR 12,
During engi ne speed variation revealed on the basis of the engine speed
noni t or sFEHER L@ ridie t AesSéfigicde Wi RN #dAFt 6P MHel bPENFAG Egr ee
command signal 18a is outputted fromthe lubricant injection rate
control | et2a8firptro tthve ¢nprineanpekidowmarat eor codt r dhevaipen 169i debulers cant
injection line 17 so as to increase the lubricant injection rate, so that
the | ubrteamntnas sseifdi ngsanhisbicuaputt @ appnt-hroriesdha@anthat during
stabl e engine speed is supplied into the

injection rate controller 18 into the lubricant flow rate

control valve 16 in lubricant injection line 17 so as to

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) 1is, say, on

the order of 1 g/kw-h, the lubricant injection rate

increased to 1.5 g/kw-h or so becomes 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

respective cylinders 8 in the engine 7, so that

lubrication is facilitated; even if the hard particles

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

lubricant, so that the sliding state of the piston ring



‘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 order of 1 g/kwh, the lubrjcant injection rate increased to
1.5 g/kwh or so becones effective durihg engi ne speed variation. [0038]

As a result, during engine speed variation, the |lubricant as scuffing
inhibitor is supplied in an amount nore than that during stable engine

speed [ ntg LhGe o sxRectye cyLiadors § 10 Lhe.enging if,o 50 Lt JLubrl cat on

is facili even i ex1’st i nnuch’ quan Y, fhey may

be washed away by the Jlubricant, so that the slLiding state ,the piston
e e SR s N b BBt Hhrdi Bt tong o e ihdr, P

initiation points of scuffing becomng hard to form no scuffing being
gener at edo ¢ Anguseaediaic i Hh- P& e6Pers: i bhgh-1ped3gPemmisionasso in the
enbodi mrent shown in Fig. 4, just |ike the enbodi nent showmn in Fig. 1,
during engi®e38peed variation, for exanple, upon arrival in and | eaving
froma

Thus, also in 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 similar 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 miXing of an abrasive
stored in the abrasive tank 19 into the fuel and

an abrasive mixing controller 23 which outputs a

mixing command signal 23a to the abrasive mixing valve 21



“port-or during passage through a canal, the sliding state of the piston
ring can be alleviated from becom ng severe against the cylinder |iner,
generation of scuffing being prevented,,.[0040] { Fig. 5 shows a third
enbodi nent of the invention in which p%Qts simlar to those in Figs. 1 and
4 are represented by the sane reference nunerals. Although its fundanental
structure is simlar to that in Figs. 1 and 4, the enbodinent is

char act er] gefoLn Lhal, {Jo GEIPELSEs A5 o Shoynshn oo & Angfigsive tank 19
with slurry-Ii'kKe "abrasive store as scuffing 1'ahi'bi t'or;, ‘an abrasi ve m xi ng

line 22 with an abr.asive pu 0 and an abrasive mxing valve 21 faor m xin
ot on” abraRTee Vet A S PR Ao e e 58 ERERY MR Y S 3aa anr sl v

m xing controller 23 which outputs a m xing command signal 23a to the
abrasi ve h¥&i A§oValtie 2ngire2greeq M idlpasid¢e mixing |ine 22 during or
after engine speed variation based on the engi ne speed nonitor signal 12a
fromthe engdhé]speed nonitor 12. [0041] The abrasive used may be generally
so-cal |l ed engine conpound or the |ike which generates fine abrasive
The abrasive used may be generally so-called engine
compound or the like which generates fine abrasive
particles upon combustion of the fuel in the respective
cylin@ers 8 in the engine 7.
[0042]
In the embodiment shown in Fig. 5, the engine 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



« particles upon conbustion of the fuel in the respective cylinders 8 in the
engine 7. [0042] In the enbodi nent shown in Fig. 5 the engine speed is
detected by the speed detector 11, the ﬂgine speed j detected by the speed
detector 11 being nonitored by the engfhe speed nonitor 12. During or after
engi ne speed variation revealed on the basis of the engine speed nonitor
signal 12a fromthe engine speed nonitor 12, a mxing command signal 23a is
out putt edefLomsan q@%gﬁ&@htnb%l@gggngfﬁgler 23 to an abrasive mxing val ve
21 in an abraS|ve m xing |1 ne 22, the abrasive as scuffing inhibitor being
suppl i ed tfggag?r mnth the fuel into the respective cylinders 8 in the

engi ne 7. isto be noted to be effective that an m xed anount
of abrasive durlng the ngi n eed variation or durin period from
conpl etion of nécs H”F PPoRPING SRRCEngPR éH DecOiF A§9st abl e

is 3%or so of the 21 fuel ply anount at that tinme. [0044] As a result,
during enﬁlEeréﬁéeér\%?|C‘a<tmlehegﬁ~0@utqfngm%llb@rﬁ§§eﬁr oA Klotpl eki 64 lef éngine
speed variation till the engine speed becom ng stable, the abrasive as
scuffi ng the engine speed becoming stable, the abrasive as scuffing

inhibitor is supplied together with the fuel into the
respective cylinders 8 in the engine 7, so that upon
combustion of the fuel minute abrasive particles are
generated to grind and remove initiation points of
scuffing and no scuffing is generated in sueceeding high-
load operations.
[0045]

Thus, 1in the embodiment shown in Fig. 5, during
engine speed variation upon, for example, arrival in and
leaving from a port or during passage through a canal or
during a period from completion of engine speed variation
till the engine speed becoming stable, the sliding state
of the piston ring can be alleviated from becoming severe
against the cylinder liner and generation of scuffing can
be prevented. |

[0046]

It is to be understood that a method and an apparatus
for prevention of scuffing in an internal combustion
engine for a vessel according to the present invention are

not limited to the above-mentioned embodiments and that



< inhirbitor is supplied together with the fuel into the respective cylinders
8 in the engine 7, so that upon conbustion of the fuel m nute abrasive
particles are generated to grind and r?%Dve initiation points of scuffing
and no scuffing is generated in succeedinhg high- load Yi operations. [0045]
Thus, in the enbodi nent shown in Fig. 5 during ] engine speed variation
upon, for exanple, arrival in and |leaving froma port or during passage

t hrough avgﬁﬂéhsorch%éé‘gaﬁdpﬁfaﬁgq faaoan&a)mnsyl gR ofs £ng) Denspeed

variation till the engi ne speed becomng stablée, the sliding state |a of
the pisto I fr o] e ag cyl i nder
l'iner and@%é%gga i‘on oIﬁééﬁ%f?%gggaﬁgﬂggggrg%ggFéd%%r36%%]fﬁ?§£Fé%$0 be

understood that a nethod and a p us ention of scuffing in an
i nternal EBhbGEEFET € en '%en?ﬁg 6g£§€} a %% d|ﬁ6 Fah %rE@@nPrlnventlon

are .~a not limted to the above nenti oned enbodi nents and t hat ra 22
various chahgeshand Hodigi cationemhag 1Be edes Wpvholp Figs. 1, 4 and

5 may be worked not only singularly but also in

combination.



~departing fromthe scope of the clainms of the invention. For exanple, the
nunber of the fuel tank nay be two or nore than three. The enbodi nents
shown in Figs. 1, 4 and 5 nay be worke23not only singularly but also in
conmbination. i". li {.Y 23 CLAIM 1. met hod 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 via fuel
injection valves into respective cylipdgrgd n the engine, said nmethod which
conprises detecting and nonitoring engine speed, fuel with fuel |evel
hi gher than a preset value being supplied into the respective cylinders in
the engine while a scuffing inhibitor is supplied into the respective
cyllnders in the engine. 2. A nethod for_ prevention of scuffing in an
i nt er nal con%u@?FBﬁderfgi%eplf%Veét&@é‘sé%f BCef A A8d in 3 aihr At Ndberein a
plurality of fuel tanks are provided for evacuation of the fuel from any
desired fgembusik ancenghnecioes averese hevbeagiist Sudhk $teketdarnio with the
fuel level being reduced bel ow the preset value and during stable

fuel tank is evacuated, is pumped by a fuel pump and is

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

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

respective cylinders in the engine.

2. A method fbr prevention of scuffing in an internal
combustion engine for a vessel as claimed in claim 1
wherein a plurality of fuel tanks are provided for
evacuation of the fuel from any desired fuel tank and, in
cases where there exists thé fuel tank with the fuel level
being reduced below the preset value and during stable
engine speed, the fuel is supplied 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 into the respective cylinders in
the engine from the fuel tank with said fuel level being

higher than the preset wvalue during engine speed variation.



» engi'ne speed, the fuel is supplied into the respective cylinders in the
engi ne preferentially fromsaid fuel tank { with the fuel |evel being
reduced bel ow the preset value, the fu?h bei ng supplied into the respective
cylinders in the engine fromthe fuel Tank with said fuel |evel being

hi gher than the preset val ue during engi ne speed variation. 24 3. A nethod
for prevention of scuffing in an internal conbustion engine for a vessel as

claimed ig clgi gelnoshersd ;pﬁ@ifens_%fnf id¥g dabEbihgr iins dribrd€aphahnj ect ed
into the respective cylinders in the engine, lubrficant injection rate

being i noreaned durl g, engLne ospeedo yaLi alkory And MEL hodsfgr preventi on
of scuffing in an 1 nterna conbustion engine for a vessel as clained in
claim1l erei.n said,scuffing inhibitor is.abrasive, the.fuel _ havi t he
abrasi ve HIX&& Chétttil t Ao bef ng s dppli%a PRt 65 £h ]”Tledsap%tf-{}éec%eicﬁdé} Cin
the engine during a period _from engine speed variation till the engine
speed becbhfngeSREStahf eCYLldpdens 50 fnhappRPatiFs ot edBAti on of
scuffing in an internal conbustion engine for a vessel wherein fuel stored
in a fuelnfjackicn evaiceabednyi §npunpeskedydarfogl guoinandresd supplied via
fuel injection valves into respective

variation.

4, 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, the fuel
having the abrasive mixed therewith being‘supplied into
the respective cylinders in the engine during a period
from engine speed variation till the engine speed becoming

stable.

5. An apparatus for prevention of scuffing in an internal
combustion engine for a vessel wherein fuel stored in a
fuel tank 1s evacuated, is pumped by a fuel pump and is
supplied via fuel injection valves into respective
cylinders in the engine,

said apparatus comprising a speed detector for
détecting an engine speed and an engine speed monitor for
monitoring the engine speed detected by said speed
detector, fuel with fuel level higher than a preset value

being supplied into respective cylinders in the engine



‘cylinders in the engine, said 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 de gctor, fuel with fuel |evel higher
than a preset value being supplied int6“respective cylinders in the engine
fi it 25 while the scuffing inhibitor is supplied into the respective
cylinders in the engine. 6. An apparatus for prevention of scuffing in an
internal g E%U%tﬁeo%&ﬁﬁff_‘ﬁgf QLBh%bViecséfliQSsﬁg%'l%'i%@ aLfe> conmprising
of fuel tanks, a plurality”, r3 an evacuati l'tne with evacuation val ves
for evacuation.af the fuel from any desjr fuel tank, |evel detectors each
for detec Fﬁg%ﬂ%&%%uﬁyiﬁggFrSflq{ﬁé%xﬁ? gggﬁding fuel tank and a fuel tank
potential sw tchover indicator for indicating, 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 durin§-stAbl ereagiataispeeld pegsanéd wh of scuffing in an internal

combustion engine for a vessel as claimed in claim 5
comprising

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

the corresponding fuel tank and

a fuel tank potential switchover indicator for
indicating, 1n cases where existence of the fuel tank with
the fuel level being reduced below the preset value is
revealed on the basis of the detection signals from said
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 levél
higher than the preset value during engine speed variation

on the basis of the engine speed monitor signal from said




“the *basis of the engine speed nonitor signal fromsaid 'rx engi ne speed
nmonitor, potential supply of the fuel into the respective cylinders in the
engine preferentially from said fuel tagk with the fuel |evel being reduced
bel ow the preset value, the fuel being supplied to the respective cylinders
in the engine fromthe fuel tank with the fuel |evel higher than the preset
val ue duri'ng engi ne speed variation on the basis of the engine speed
noni t or sgggahef%y@éﬁnﬂbﬁﬁto@ngine speed nonitor. 7. An apparatus for
prevention of scuffing in an internal conbustion engine for a vessel as

f
cl ai med iﬁ.clﬁh%ﬁpag%% sidg Arhybhic Gy Jankcwekhplubrn cant i stargdias

said scuffing innirbitor, yl a Tubricant injection line with a lubricant

i nput nechani.sm.and a |ubricant _i nput_ control ismfor. injection of
the | ubr 1 eaRP oot Sho tF oERlba dis Thnke PARG e ThspBetive cyl i nders
in the engine, .a lubricant injection rate controller for outputting an
openi ng degif&élédiand signal for increase of lubricant R injection rate to

said lubricant input control mechanismin the lubricant injection line
during engi ne 8péepricant 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 stored 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
in the lubricant injection line during engine speed
variation on the basis of the engine speed monitor signal

from said engine speed monitor.

8. An apparatus for prevention of scuffing in an internal
combustion engine for a vessel as claimed in claim 5
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




-varitation on the basis of the engine speed nonitor signal fromsaid engine
speed nonitor. 8. An apparatus for prevention of scuffing in an internal
conbustion engine for a vessel as clai in claim5 conprising an abrasive
tank with abrasive stored as said scuffing inhibitor, an abrasive m xing
line with an abrasive punp and an abrasive mxing valve for m xing of the
abrasive stored in said abrasive tank into the fuel and IIA 7 27 an
abrasive m xi ngncemr01es Hokiaut pWHH MY Be W XiohRY i8hgRah ita dde
abrasive mxing valve in said abrasive mxing line, during a period from

engi ne speedm ¥ iAtd R0 tEL! chize engi oeyspaed g;fq;ﬂln\ges_&gbls%i.aon the basis

of the engine speed nonitor signal fromsaid endgine speed nonitor.
abrasive mixing line, during a period from engine speed
variation till the engine speed becoming stable, on the

basis of the engine speed monitor signal from said engine

speed monitor.





