» 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&se. 1 [0003] General 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 Technical Problenms f'sl 2 [0004] Wen

an engine speed is varied, for exanple, upon arrival in or leaving froma
port or d%gEH@ngygbégPARATUS 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 EFﬁb ?vacuation of the fuel reduced in stored gR; quantity in a
fuel tank ough a bottomof the tank also si brings about evacuation of

hi gh concentratbon of hard. garticles dgpositgd on the botfom of the tank
together with"PRE PhelCRIHES e¥BEGS &F AT Par t TOFeSXaMR thr cHRABL  be

conpletely renoved by a fuel purifier or filter, enter in large quantity
into the ahgifel Esperi al¢yviaen e haperparti cluesiehteaspadlarge 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,
scuffing ssveesenaftithst Na sygteadieny higbr | oadseperiald ons. skrdthes on

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.




» | BC [ 0006] The invention was nmade in view of the above and has its object
to provide a nethod and an apparatus for prevention of scuffing in an
i nternal conmbustion engine for a vessel,which can alleviate a sliding state
of ‘a piston ring from becon ng severe éﬁainst a cylinder liner during
engi ne speed variation and can prevent generation of scuffing. Solution to
Probl ens [0007] The invention is directed to a nethod for prevention of
scuffing in0§66ﬁnternal conmbustion engine for a vessel { wherein fuel
stored in é uel tank is evacuated, is punped by a fuel punp and is supplied
t hrough fuel ipjection valves into respective cyliqggrs in the engine, the

n
met hod whi ch coRFr iEEEYet @2t VA Sror? t BF PHg O Tart ¥hdinevepesd, efel with

fuel level higher than a preset value being supplied into the respective
cyl i ndersiftfa oldeandinebnhVidea sscigthiag RAKI Bt FParabppl iféd into the tr
respective cylinders. [0008] 9a In the above-nentioned construction, the
engi ne spepedvens idet ecf edcand imgniirorad, 1hherhwdl awnlbushéohuendiewel F ?
hi gher than the preset value and with a | ow concentration

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




+a 4 +of hard particles being supplied |nto the respective cylinders in the
engi ne while the scuffing inhibitor is supplied into the respective
cylinders. [0009] As a result, during fglne speed variation, the hard
particles are prevented fron1enter|ng in"large 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

pecorm ng SeVRLe AGAINS 108 XLiyien Al et qand dnidi &t 08 oRRLMS Of

scuffing becone orm and "no Ing is generated in the succeeding

hi gh- | oad t [0010L __F? In sajd t th lurality of
Fuel t anke? anaeral o L ORg Tk agt frbr Lok b For b T DR pRaRry | ctstred

fuel tank; if _there exits the fuel tank with the fuel |evel being reduced
beIom1theSBP§§é@deQEP the FesPelahvdeCE¥lppreed i nto the respective
cylinders in the engine preferentially fromsaid fuel tank with the fuel
| evel beingOpeéduced bel ow the preset value during stable engine speed;
during engi ne speed variation, the fuel can be supplied into the respective
cylinders in the engigwldyofuthead eelgirmakspeth the fateloh pvehebeiangd hi gher
than { the preset val ue.

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

becoming 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; 1f 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]



+[0011] e..3 rr 5 1In said prevention nethod, said scuffing inhibitor may be
| ubricant injected into the respective cylinders in the engine, |ubricant
injection rate being increased during %ﬂgine speed variation. [0012] $' In
sai d prevention nethod, abrasive may be Used as 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
[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]



rengine while a scuffing inhibitor is supplied into the respective cylinders
in the engine. [0014] 2j 6 |In said prevention apparatus, the engi ne speed
is detected by the speed detector, the engi ne speed detected by said speed
detector being nonitored by the engine speed nonitor, the fuel with the
fuel level higher than the preset value and with a | ow concentration of
hard particles being supplied into the respective cylinders in the engine
whi |l e the scuffing _i.nhibj ' upplied into G t ecli | i nders in
t he engi ne. [Ebl%ﬁﬁégé%égé?ggﬁﬁt%%H%Fg%%u%hg?hg 2%5%§%€a§$%¥?o%% t he hard
particles are prevented fromentering in large quantity into the engine

whi | e t hed&EGETHSTY %h‘%&?tﬁ?eﬁé FIITRRE ¢ 9BEH TGS T the
engi ne, so that the sliding state of the piston ring does not becone severe
agai nst th¥ eglichdaresd ndptechior 418 ord poPAts ek Y fF ARG eheddme aReet o
form and no scuffing is generated in succeeding high-1oad operations.
[0016] Sabdiprevernthonfappawatiis ttey Coaprilseela tplghalbi thaof theel tanks,

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




ran evacuation line with evacuation valves for evacuation of the fuel from

any desired fuel tank, |evel detectors each for detecting the fuel |evel of
,a a corresponding fuel tank and a fuel,tank potential sw tchover indicator

for 7 indicating, in cases where eX|stence of the fuel tank with the fuel

| evel being reduced bel ow the preset value is revealed on the basis of the

det ection signals fromsaid |evel detectors, and during stable engine speed

reveal ed alc@% Q?it.af cLbe cengi e, speed. B of; Si gnak Liom.sai di; eni ne

speed nDnl supply uel into the respectlve cy T hders
in the en ent lé from, sai fug nk with t # |.evel being
reduced b ?%% §arde TGHE ¥ e 8in33ﬁuﬁﬁ?%ﬁ t §3HE respective

cylinders |n the engine fromthe fuel tank with the fuel |evel higher than
the preseteV&RdEURT ng"@ngRAE Sssded Rar A&FPET AN reveak é8 6 TheBedi s of

t he engi ne speed nonitor signal it fromsaid engine speed nonitor. [00171
The abovelpredemtdtorcappar atos! whyr cogpsisbls langrireanspeank r@iviea Jagbri cant

stored as said A scuffing inhibitor, a lubricant injection line with a

| ubri cant ohnplite 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 suppliedrto 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




»mechrani sm and a | ubricant input control nmechanismfor injection of the

| ubricant stored in said lubricant tank into the respective cylinders in
the engine, a lubricant injection rate ntroller for outputting an opening
degree command signal for increase of lubricant injection rate to said

| ubricant input control mechanism8 in the lubricant injection |ine during
engi ne speed variation revealed on the basis of the engine speed nonitor

signal from %gied l%ir@aﬁgeﬁﬂﬁg%@it&{ -1i£90é§gi§? %arpgdfﬂgngkgedappar atus nay

conprise an abrasive tank with abrasive store scuffing inhibitor,

9i an abrasive.mxing lin ith an abrasive pu and an _abrasive m xing

val ve forvﬁ?%ﬁﬁdQE %%%F%§?§29&e%§¥%ﬁﬁas%% OgaF Cabr'asi Ve §gﬁﬁdinto the fue
and an abrasive m xing controller for outputting a m xing command signal to
the abrasPOBLAOL iy did Vel FAMsSPd @ it AsPveSRER NG AT e  during a peri od
from engi ne speed variation till the engine speed becom ng stable, on the q
basis of theOmBnitor signal fromsaid engine speed nonitor. fry

Advant ageous Effects of Invention [0019] A nethod and an apparatus for
prevention of sadf#fiprgEvention 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



*SS in an internal conbustion 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 |la 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

2?5§Z:Ve Tbélngdé£ggt%%na2&%§{gf m xing controller 23a m xi ng command

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.



*Description of Enbodi ments [0022] Enbodi ments of the invention will be
described in rj conjunction with the attached drawings. i"> 11 [0023] Fig.
1 shows a first enbodi nent of the invenH'on in which, with respect to an
i nternal conbustion engine for a vessel 'with fuel stored in a fuel tank 1
bei ng evacuated through a bottomof the tank 1 into an evacuation line 2,
punped by a fuel punp 3 and supplied through a settling tank 4, a supply
punp 5 and[bggg]injection valves 6 into respective cylinders 8 in an engine
7, a plurality of (three in the exanple of Fig. 1) fuel tanks | filled with

fuel are insta%L%d nd .t he eva%gation liQ?i%eh% ggg%hggd.ti m%th evacuati on

val ves 9 so that °fue :ﬂ%§w%eaeva55§iéﬂmgqron1any sired tank-1°"Each of the

fuel tanks 1 is praovided with a |level detector 10 for detection of fuel

| evel . 1h@héﬁﬁhn&lﬁhsr%?B9FHe&QM%q1%P%%E@éldéﬂﬂ9Qﬁtﬁﬂﬁ epgiye ffpr a
detection of the engi ne speed and an engi ne speed nonitor 12 for nonitoring
of an engvaésspeed tdet®ee il oatogieghadln |4 affedmteh& detleeing ¢vacRatdter
provided is a fuel tank potential sw tchover indicator 13 which, in cases
wher e exi shepaeghofa twe: fowel offankel twirih fuéhtbewel evacuation line 2,

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 i'S supplie

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
3j the fuel tank 1 will differ depending upon kind of the ri fuel, the
preset valteoi shprelddpaatiby detldmbdwes such thhkaterseaiehesrabe the
~prelimnarily made as to for exanple shape and concentration anal yses of

the hard paeti ¢hes t0 yOeherpeneas they o1 eset nyalie: a-doueeyl bitowhere the
hard particles can be kept in a | ow concentration upon evacuation of the
fuel fromiyhe fuel tankide 1.c., 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)



1
+[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
sufficien Ey Qqver. ri ne navi gation distance, fuel being replenished
to the ta% slgéfg¥é%g%$ggl | evel of the fuel tank 1 fromwhich fuel is
finally evg§g?ﬁzd is reduced below 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 anyS#8ser ddiek yednpapkPe ireRgenedned tRatt hef Yokl trBkEvacuat 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 punped by the supply punp 5 into the fuel injection
val ves 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



+ 6 frromwhich the fuel is injected into the respective cylinders 8 in the
engine 7. /11 [0028] In this case, the speed of the engine 7 ,is detected
by the speed detector 11 and the detectl n signal Ila therefromis inputted
into the engine speed nmonitor 12 1.4 re the detection signal ila of the
engi ne speed detected by the detector 11 is nonitored so that a crew can
know whet her the engi ne speed is stable or varied nom/ ~the engine speed

I af i 2 f uel k
potenti af*@%%c%veréé’%%. calor 3= obb8y 0P U Fiie "PBEEHS of “tne T ve

tanks 1 are detec e level detectors 1 pect er, and the fue
ovel Ty RECECADI L gefﬁgtf%nﬁhw@98&%&@@3%@& 16 4P CHHHbut ¢ ed
into the fuel tank potentlal swi t chover i ndi cat or in the indicator 183,

it is det AR FEPW roisEherf thedenetinonsBegAals Prre@kfff%n?fhﬁalré\%i et ect or s
10 whether there exits the fuel tank 1 with the fuel |evel being reduced
bel ow t hetpeesetgived uspe ¢l mberid caxistgnahellaelf rdmil thankot iwiotrh tzthe f uel
| evel being reduced bel ow t he preset

being inputted into the fuel tank potential switchover

indicator 13.
[0029]

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'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




- val ue 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 w € the fuel |evel being reduced bel ow
the preset value during stable engine si ed on snooth 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 where at this nonent the fuel is

being 1,5 _evacuated fromthe_fuel .tank .1 with e fuel, level. bein not
edused CRTONRERE oractt VAT us e Eha B abhe HRE "k iR Toh §5rde 6 or
the fuel tank 1 with the fuel |evel bekﬂglreduced bel ow t he greset val ue
and cl 0s&t hECIBEREURS IR valGeBT§SGT (el 0% heF PRUSIE SarfReAS ohf§ when the
i ndi cator 13 indicates potential supply of the fuel into the respective

cyl i nder =82 ¢vaRiPRe Viaddie t AnkRT 1thiet Huealhet gkl 1| Biéeh BdisgivedudedeBel ow
the preset value. As a result, the fuel is supplied into the respective

cyl i nder sceBngnrehecengiel dw f tbm phre fatelvd huk andi tofl ddwes fuleé | evel  bei ng
reduced bel ow the preset value. [0031] It is to be noted that even if the

fuel W the@sgnigat onarRunte 9f o hardrpar tdtles fgesupphiked t A he wBERECti ve
cylinders 8 in the engine 7 fromthe fuel tank 1 with the fuel |evel being

reduced b@ﬁ@“ﬁﬁﬁ?c@%%?ﬂlyaiﬁﬁigg%gggﬂbtential 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



\

+ stabl e engine speed in, for exanple, snooth water, the sliding state of the
pi ston ring does not becone so sever against the cylinder liner and there
is little fear for generation of scuffipg. [0032] On the other hand,
during engi ne speed variation revealedlgn 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 potential

suppl'y Ofo h o%%%%ng(%%$§%g€§geggém%ugylng%L%ﬁ%&%%éﬁgé Qgine 7 fromthe

fuel tank the  fu being Teduce prese? val ue, so
that the crew closes the evacuation valve 9 of the tank 1 with the fue
ovel boi fig. FBAGCEA etbr EhoSHEGSE Vel 1 ahlC Giérs SR ohe Vo Bt gt er
tanks 1 each with the fuel |evel being not reduced bel ow t he preset val ue.

As a restirel dpeefludieing supprired ORY hehfuBresatk Vialifeh 6Re thifel | evel
bei ng not reduced bel ow the preset value and w th no high concentration of
hard partiktesrawcundstedthenevheuadtitiaom vhtvagh oife fruel tpokpl3widét tling
tank 4, supply punp 5 and fuel injection valves 6 into the respective
cylinderstBei fiukhe 1A NebEinf003ucAs eI 6sUkLhe @duddg engine speed

variation, the hard particles do not enter in large quantity into the
engine 7 ,38dst B8 ySldl ngr StALe oRh e gL 0 ELRG FGAINSEnLNByel
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 guantity 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



*cylinder |iner becones not severe, so that initiation points for generation
of scuffing becones difficult to formand no scuffing occurs in the
succeedi ng high-load { operations. [Oq 4] Thus, during engi ne speed
variation upon arrival in and | eaving froma port or during 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

prevent od: :(0030coifl d £o3h0ns. 4 SecondhehodunE, of s4be Lovention in

which parts simlar to ose in are represente e sane
ref erence nuner%ys. Alﬁgouggths fundanental structure is simlar to that
mbod? rert i

in Fig. 190 ée ATt ?i?é&“ﬁ?ﬁ%]T, as showmn in Fig. 4, it
conprises a_lubricant tank 14 with lubricant stored as scuffing inhibitor,
a lubricant9PRPdction Iine 17 with a | ubricant punp 15 as |ubricant input
mechani smand with a lubricant flow rate control valve 16 as |ubricant
i nput control #agharfi stho¥ar ai aeeseridrergfodubencamt sthor etinvanthen by i cant
tank 14 into the respective cylinders 8 in the engine 7 and a | ubricant
i nj ecti onwhdicdh ganttol $enil8rwhiccithose 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 degree 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



M

+ 3A outputs an openi ng degree conmand signal 18a for i ncreasing a
| ubricant injection rate of the lubricant flowrate control valve 16 in the.
| ubricant injection line 17 during engipe speed variation (see Fig. 3)
reveal ed on the basis of the engine spégd nonitor signal 12a fromthe
engi ne speed nonitor 12. it [0036] In the enbodi nrent shown in Fig. 4, the
engi ne speed is detected by the speed detector 11, the engine speed ,,9

] 1
18 d h ' i ) i d
roni tor SOE Rl NG PAEG SELEE! e bl R N0 TR SN APE BRIGRS, DR

i d.monitor signal. 12a fromth ' d npnitor 12, th
openi ng dEGF&ES CERAEATST GRAF 184 | S OUCPUITEd PRORPERS [ibrt Ban?™

injection rate _controller 18 into the lubricant flow rate control valve 16
in | ubri chfiVerAREctAb-1¢ neagFsse@fadh® eratrBasP e NAUbtFeanf 10Ajadct i on
rate, so that the lubricant as scuffing inhibitor in an anmount nore than
t hat duri hgastabire tdreyi ereg speedpesdsuppliedri hfe tthe aomzpecyi degayld nders 8
inthe engine 7. [0037] It is to be noted that, when the |ubricant
i nj ecti oncomateddurigich St apheiengune speed fsee khg 12)biScasay, on the
order of 1 g/kwh, the lubricant injection rate
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



“increased to 1.5 g/kwh or so becones effective during engine speed
variation. [0038] As a result, during engine speed variation, the
| ubricant as scuffing inhibitor is suppljed in an anobunt nore than that
during stable engine speed into the re%%ective cylinders 8 in the engine 7,
so that lubrication is facilitated; even if the hard particles exist in
much quantity, they may be washed away by the lubricant, so that the

sliding stateqgf tAg PISIOD.TLAG;: AP WA o 71 134cDeGATRS, nOf - seYer ggai nst
t he cylindér Plner, initratron” points of S u%?lng becori ng ard“toform no

250 | n BB BNHodi e SR PEPFGhg L0 o1 FRET he erboBF FERE shown 11
Fig. 1, during engine speed variation, for exanple, upon arrival in and
| eavi ng fPehNd gpeeradreukP ngupassaders Hrbalghlaadawalcrathcssi di ng state
of the piston ring can be alleviated from becom ng severe against the
cylinder I[®meB9]generation of scuffing being prevented. [0040] { Fig. 5
shows a third enbodi nent of the invention in

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



“which parts 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 chgﬁacterized inthat it conprises, as
shown in Fig. 5, an abrasive tank 19 w slurry-like abrasive stored as
scuffing inhibitor, an abrasive mxing line 22 with an abrasive punp 20 and
an abrasive mxing valve 21 for mxing of an abrasive stored in the

n ab ing val or i X n abr asi nithe
out put & o Ent S Remina Srghaf 3430k B A LB d K e hathe 2 <20

in the abrasive mxing line 22 during or after engine speed variati.on based
on the endhRBtsBacd Irori P2 SPGnaR hsh T1HENEPRRG MO Chcel ROANEdr 12

[0041] The abrasive used nay be generally so-called engine conpound or the
| i ke whi ch?@ehéPat &9 isTed bbeasPeed purititePesldpon conbustion of the fuel in
the respective cylinders 8 in the engine 7. [0042] In the enbodi nent shown
in Fig. 5 [@héléngine speed is detected by the speed detector 11, the
engi ne speed | detected by the speed detector 11 being nonitored by the
engi ne speed noRet abrkd.iddri$gdomnagf ey LN el speed-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



- variration reveal ed on the basis of the engine speed nonitor signal 12a from
the engi ne speed nonitor 12, a mxing conmand signal 23a is outputted from
an abrasive mxing controller 23 to an ﬁbrasive m xi ng valve 21 in an
abrasive mxing line 22, the abrasive a5 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 m xed anount of

abrasi ve dychngubha engide.spgedwari atipn or during a period from
conpl etion of enginé speed variation till the engine speed becom ng stable

is 3% or SF08£4 he 21 fuel supply anobunt at that tinme. [0044] As a result,
during engine speed variation or during a period fromconpletion of engine
speed variatiop till the engi ne speed .becon ng stable, .the abrgsive as
scuffing inhibdft8r I "ngpl&éﬁl%gépﬁéf}%%egﬂevﬁﬁélatﬁﬂfb he““fé8fecti ve
cylinders 8 in the engine 7, _so that upon  conbustion of the fuel mnute
abr asi ve paPerépreés fgam ¢emetatéant @ fgramdi andspersvedamiata@nohipdi nt's of
scuffing and no scuffing is generated in succeeding high- |oad Yi
oper ati onshe fE0@45f 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 suéceeding 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



« 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
through a canal or during a period fromyconpletion of engi ne speed
variation till the engi ne speed becom stable, the sliding state |a of
the piston ring can be alleviated frombecom ng severe against the cylinder
|l iner and generation of scuffing can be prevented. [0046] It is to be

under st oogl, £ hat, sa JiRirhads amdaﬂoari&qr@gwon;%apr peed a0 of cgeukfing in an

|nternal conbustion engine for a vessel according to the present invention

are (ﬁé’% E't%t echto t@ﬁeag%ge”%@'tor{‘eed fg?ﬁghout t%deepar§Q%El - 8 .22

varlous C ges an flcatlon be fade w I'ng Pronlthe

scope of the clai of the |nvent|o For t he nunber of the fuel

tank may b8t ﬁ535gﬁfhbf%b?h%ﬁmPﬁFe8 fﬁgféﬁﬁ%gngéﬁ#s aﬁ EW?|8§ 1, 4 and

5 may be worked not only singularly but also in conblnatlon i". {.Y 23
more than thrée. e embodiments shown in Figs. 1, 4 an

5 may be worked not only singularly but also in

combination.




“CLAIMS 1. A nethod for prevention of. scuffing in an internal conbustion
engi ne for a vessel wherein fuel stored in a fuel tank is evacuated, is
punped by a fuel punp and is supplied ba fuel injection valves into
respective cylinders in the engine, sai&’nethod which conprises detecting
and nonitoring engine speed, fuel with fuel |evel higher than a preset

val ue being supplied into the respective cylinders in the engine while a
scuffing inhibitor is supplied into the, fespective cylinders in the engine.
2. A nethod for prevention of scuffing 1'nan internal conbustion engine for
a vessel as clainmed in claiml1l wherein a plurality of fuel tanks are
provided for evacuation of the fuel fromany desired fuel tank and, in
cases where there exists the fuel tank with the fuel |evel being_reduced
bel ow t helpr eBePeiirde hd RERVRFTILELIE THyt héngpédd ant HentudRals suppl i ed
into the respective cylinders in the engine preferentially fromsaid fuel
tank { w chonblhetfiggl ¢ryehebdiong ar ethreeel behowetine Prekestoakdein the f uel
bei ng supplied into the respective cylinders in the engine fromthe fuel
tank w t hfgaild thusd 1evetababngd, hiighesutban blye apriasel wahpeaddr iing engi ne
speed variation. 24 3. A nethod for prevention of scuffing in an internal

conmbust i oguppgiig fora afly§§s%3%j%tcﬂ&& nRe1iBsChait® Leyhereipesai d scuffing
inhibitor is lubricant injected into
cylinders in the engine,
sald method which comprises detecting and monitoring
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 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.



» the 'respective cylinders in the engine, lubricant injection rate being
increased during engine speed variation. 4, A nmethod for prevention of
scuffing in an internal conbustion englﬁe for a vessel as clainmed in claim
1 wherein said scuffing inhibitor is abrasive, the fuel having the
abrasive m xed therewith being supplied into the respective cylinders in
the engine during a period fromengine speed variation till the engine

speed becgm ng pkshslaH e pAyvEntisn A apparat Hg fier 41 eventigpiof
scuffing in an internal conbustion engine for a vessel wherein fuel stored

0 a fuel Lank s evaciateds oS pumed. byaa Lueli i and) hsy supplied via

fuel injection valves i nhto respectlve cylirnders in the engine, said

appar at us npr.i sin S det ect.or, for_ detec g.an en i.ne. speed and an
ohbi e sptBf TRt ¢ s PEP AR oﬁ%%%%n@?niulo At L0083 B ol i speed
detector, fuel with fuel |evel higher than a preset value belng suppl i ed

into respEE?l%@%ﬁﬂqﬁkﬁﬁscyﬁlpﬁ§ﬁﬁmﬂ%et$? epgizs . whitel ehB scuf fing

inhibitor is supplied into the respective cylinders in the engine.
injection rate being increased during engine speed

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



‘6. An apparatus for prevention of scuffing in an internal conbustion engine
for a vessel as clained in claim5 conprising of fuel tanks, a plurality ,
r3 an evacuation line with evacuation vggves for evacuation of the fuel
fromany desired fuel tank, |evel detectdbrs each for detecting the fuel
| evel of the corresponding fuel tank and a fuel tank potential sw tchover
indicator for indicating, in cases where existence of the fuel tank with
t he fuel I i I ¢ pres | [ e | ed on the
basi s of %ﬁggge?g%$%g%§§?gﬁgl2?¥$%%¥2§fdiglgégpq 3%%c?%?§ gﬁ during stable
engi ne speed _reyeal ed . _t.he basis.of the.engine speed nonitor signal from
said 'rx gﬁs r?é:\%slgeeedcgg%\?égr%,s p%lt chl}el a%mgﬁgﬁl'y 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 fromthe fuel tank with
the fuel Peveln Bpgher tumni¢herpeasatt hngl uef dafiagiangilie apebdteaniadt i on
on the basis of the engine speed nonitor signal fromsaid 26 engine speed
nonitor. 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




© 7. An apparatus for prevention of scuffing in an internal conbustion engine
for a vessel as clained in claim5 conprising a lubricant tank with
lubricant stored as said scuffing inhipgtor, yl a lubricant injection |ine
with a lubricant input nmechanismand a Tubricant input control nechanism
for injection of the lubricant stored in said lubricant tank into the
respective cylinders in the engine, a lubricant injection rate controller
for outputhbhge apRenhdgidegree command signal for increase of |ubricant
Rinjection rate to said lubricant input control nechanismiF in the
| ubri cant ;i nj g6t L 9RaliaN& Juf b NG, OGLAR iSREede ELy¥@hhat ioh A0 1hecPasis of
t he engi ne speed nonitor signal” fromsaid engine speéd nonitor. 8. An
apparatus _for prevention. o cuffing in an_internal . Ef co ti-on engi ne
Forh Vvesgarius il il 10 cE &M s e Tab nb Tttt n vETRAR e
abrasive stored as said scuffing inhibitor, an abrasive mxing line with an
abr asi ve piffgrafd™@h abrasive mni xing valve for mxing of the abrasive

stored in said abrasive tank into the fuel and II1A
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
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




<7 27 an abrasive mxing controller for outputting a m xing command si gnal
to the abrasive mxing valve in said abrasive mxing line, during a period

fromengi ne speed variation till the ngine speed becom ng stable, on the
basis of the engine speed nonitor signal fromsaid engine speed nonitor.
f. t=i poi I"MLS F ~

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 engine speed monitor signal from said engine

speed monitor.






