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Pteface

This textbook on selection and installation of fishing
boat engine has been conE iled for the tlegional Tralning CorEse for
Extension Offlcers anal also fo! use by the Maline Engi.neering course
trainees of the SEArDEC Training Depart nent.

The spark ignition volatile-fu€f englne, excellent as it
is, i€ waateful when conpared trith the diesel engine in terrns of
therllal efflciency. The latter dellvers 30-38 pelcent while the
sperk lgnition etgine 22-25 percent, and consequently, it is ec.ono-
nical with fu€I, It is also a gooal puller (high torque). reliable
anal lobust and lts nechanically accurate rnetering puqt replaces t-tre
carburetto! and electrical ignition apparatus $hich is vulnerable in
rough sea condiCions.

As a tDatte! of fact in the nErlne fielal, tie aliesel engine
of even slufl horsepo$er has becone t-he nain source of pc\.e! to propel
the fishirg boat and i.ts auxifiary machinely. Therefole in this text
I only touch upon the tliesel engine ranging fron 3 to 10OO hoisetrpeeri
irhich is most popular in Southeast Asia.

Although nany books have been wrltt.en about various aspects
of dlesel engine such as i ts design, pr inciples, construct ion, per-
folrhnce, opetation and naintenance, it ls dif,ficutt to find books or
articles on hont to select a suitable fishing boat engi.ne. I realizetl
durlng ny cory)itation of information that no ready-nade solution can
be obtalned, because it is dif,ficult to specify which engine is the
sost sul table for d patt icuiar f ishing opeyat ion.

This aloes not always hean that t-hele ale many possj-ble
approximate answers for choosing tie engine as much as to say that
there are a nutrber of nanufacturers producing comodities such as you!
ca! or your house at diffelent prices.

Actualfy there are so-calJ-ed gooal engines and not-so-good
englnesi we can observ€ this for instance concerning the significant
ijllfferences ln fuel consunption nhen we corpale the sane horsepower



conauctL.g the aar tllhlng op€ratLons. llhe!.efole ln order to leach
a better ansr€! to theae probl€ns, the rnLnlnu[ nece6sary conilLtions
for such an rn6w6r Day be conaidelable. I have tlled to Burmarize
t}|em .l.nply .nil cleuly.

I'he rctual lnBtaUatlon of tie dle€el engine la not
l"ncluiled ln Ure .bot,g nantioncal dtfflculty. Ilre llEtallatLon can be
done by foUovl,ng nanual!. of coulBe the installatlotr peranet€rs
shoula be conBial€reA sh€n plannlng tle d€619n of the ftdhlDg boat
beforehantl.
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SEI,ECTION OF FISHING BOAT ENGINE

I.1 Specific f,eatules of the flshing boat engine

It is not easy to choose the rnost suitable dtesel engine
even though such factors as fishing nethod, tt'pe of boat, speeal
resulting fron the hull shape and the lequireal horsepower of the
engine are known. The conplex procealure of €nglne selection can be
devided tnto six phases as shcrm in Fig. 1-. In t-his textbook we
sha1l deal only with Phases 5 anal 6.

A f ishing boat ongine is requjred not onty to cruise at
an appropriate speed, but also to be capable of being handled by an
unEkilted operator without developing any malfunctions, even in
difficult conditions, 6uch as heavy weathei anal storrns encountered far
from t}le shore.

It is therefore irnper:ative to nraintain perf,ect gpggllglq!
rel iabi l i ty*r  of  the englne.

operational reliability resuf ts froh appropriate design,
sultable naterials, good nanufactule, as well as good operation and
naintenance, The6e factors will provide absolute conf,ialence for the
fishernan with regard to the safety of fishing operations anil will
af fect the slze of catch.

L.2 The necgssary conditions for the fishinq boat engine

If you want to select an appxopriate tlG)e of diesel engine
for your fishing operation, at least the follo\/ing ten najor conslder-
ations have to be taken into account.

(i) Is the enqine dutable in any operating conditj.ons?

Generally speaking, tlle load conalitions of a fishinq
boat engine are much more severe than those of other heavy vehicles.
For instance, tie engine requires a higher torque at a low levolution

Frorn "Fishing Techniques",  JICA, Dec. 1975

(1) operat ional rel iabi l i ty -  Inherent rel iabi l i ty x Use rel iabi l i ty

(2) Retlalility is the probabuiq' tlat a part, device oi equipnent
systen will per:forn_its intenaled function for a specifled period
of ti$e under given conalltiorB.
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for trawling operatlon. At the sarne tlne, when the boat cruiseB lt
is requireal to haul a heaw load for a long tlne untlt lts ret\rrn to
t}re atarting port, On the contlaty, engilles of, road vehLcles lur lrDst
of the tire unde! part-load conalltions w.ith only lnterftittent tl€nand
for trlaxinrDr power acco[panied by high eccelelation !ate. Another t!t)e
of flshing boat such as for tlrift 9111 rets fishing requLres hunikeds of
on-off operations of clutch every day. Then dulabillty of the f,ishing
boat engine 1s assential.

(ii) Is it ref,ia.ble, i.lthout fallures over tll6 exp€cteat
perioal?

It is necessary to roaintain the perfornance of the
ebglne unde! ally quick chadge of, loaallng such as dtrring baat weaths,
or continued long cruislng, lrithout any fallute occulrlng,

(iii) Is it €conondcal ln fuet and tubrlcatlno oil
consunptlon?

Recently, the fuel antl lubrlcatlng oil costs have
soaled so t}lat they account fo! !E!e than 60-70 percent of the total
fishing operation expenditure as shorn by a sutvey.

Therefore the lnportance of savlhg fu61 cannot be
overemlihaglzed. Ihe fuel cotrsumptlon lratlo cutve shoul-d preferably.be
as flat as pos6i}le whate\rer the toad.

AdditlonaUy, the ratio of the Lubricatlng oll
consrrlrlrtion againat the fuel consumption should be ched<€d.

( iv)

It nust be po5sille to change parts such as pLston
rlngs or to nake repalls easily ln the engln€ loon nithout dlsnounting
t-he engine fron the boat. Sohetirnes the costs of atlsmounting the engLn€
off the boat exceeds the lnitial inEtallation costs,

(v) A.re there manv service shops and are spsre psrts
readily available?

It goes without saylng that the engine rnrst b€ lepai!€al
qulckly rhen it fatls, and Doreover, perlodical. Daintenanc€ ls ieetleil.
For these purposeB the nuriber of servlce shops and abundance of inEe!-
cbangeable strEre parts and qulc& alellvery aro essential to Increrse the
Avallabiuty of the boat. Avatlabulty lleEns latlo betrr€en th€ alFunt
requlreal to satisf,y the dernand and tfiat which can be obtllned undle!
plannLng (operatlon perlod). t{hen tr,ro or rEre sourceB of supply exist
the bonus factoE Is i ncreased.
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An abundance of spare parts neans that this tt4)e
of engine has been produced in great nunbets or lltight be nass-proaluced.
Therefore it is often an advantage to buy an engine ptoduced by well-
knorrn nanufacturers.

(vi) Is it of cohpact size and of light $reiqht?

A compact, light-we1ght engine not onLy requires
dninuln epace for installation but also glves easy maneuverability of
the boat, and faster speeds can be obtalned. Then we nust coripare the
inalex of the engine \reight (kg) divid€d by its lrct:se-powe! (ps),
generally the lol' speed engine shows 2O-3O kg/ps and the high speed
engine not npre than t5 kglps alDroxinately.

Of course, there ls alvays a controvetsral problen of
lrhether a high-speed or low-speeal engin€ is suitable for fishing
operations. Ho$ever, the ans$er to thls is whether the engine neets all
your flshing operation needs as irell a6 the overall cost.

(vli) Does it have sufficient capacity anal alurability of
narine gear (clutch)?

In fishing operation6 th6 role of the clutch is
iq)ortant, ln conjunction with reverse and reduction gearing it transnlts
porder tso the propeller. :fherefore the capaclty and durability of the
clutch, inclualing asteln transrnitting capacity, half-clutching capacity,
operatidg power on-off work, should be ascertained. Sone older nechanical
clutches require constant adjusthent on the clutch plate so that a slnple
adjustlng d€vlce is requlleil, but' riodern clutches generally have
hydraulically operated gears. If the capaclty of clutch neets all
requirernent perfectly no adjustments needs to be maale beureen overhaufs.

(vj.i"!) Is the reduction gear ratio suitable for the hull and
fishing operation?

To etsure better effLciedcy of the propeller and good
oPeratlon of the boat, an adequate tealuctlon gear latlo shoutd be choosen.

(ix) Does lt save rnan-potrer and maintenance costs?

The operation of the engine should be done by renote
control, not only fron the engine roonr or \{heel house but also fron
another aleck. The remote control shoulal be provided lrith a warnj.ng
device, if possible. In adalition, the poriod betneen overhauls should be
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Long Buch as 5000-8000 trou!6 of selvlce nhich ls guaranteed by the
nanufactulera, since thia u.111 leduce nalntenance costB accoralingly
(replacenent of ldnor parts ard overhaullng costs).

(x) Does lt satlsfv the l|arltine resul.tlons?

lhere are many reg\.llations for hul1, equlpnent, anal
engl,ne, $hich val.y fron country to country. It is thelefore necessaly
to colltr)ly wlth the legulatlons. Fo:. lnstance, the crank shaft
naterLals .nd atrengtl, and the diahet€r of the propelle! shaft are
ettLctly specifieit by the authorities fron the viewpoint of safety of
the boat.

1.3 Uore delalLetl checkinq for selectlon of a auitable enql.ne

After detertdning th€ nlost likely su1trbl6 type of englne
fot flahlng operatlons by the above ten iteD6, a further aletail€d
exadnation of the actual engine spcclf,ications and construction ls
ne€deal for the auccesaful selection of you! engine. If possi-ble, aak
the expett or contact a u6er of the tlll)e of engine sel€cted anal a sa1e5
tgent to check th€ following lt€ns Tihlch are all of equal irportance:

- Check the factorv or cataloq performance data at a
paximun continuor8 ratlnq, exhaust ternp€rature of lrean
effectlve pressrrre (Phe) that is of I Lot|e! value.

et facto!
(Pne x Piston sp€ed). should be checked.

- check the iallinq (alead alow) revolutlon to ascertain
that, lt rneets the requlrEnents of vou! fishing opelation
and fuel consunptlon.

- Is the enqlne engine ea5v to start?

- Check the anti-corroBLon neasnrement devj,cet does it
work effect ivelv and ls i t  easv to nalntain?

- Is lt easv to check th€ naln novlnq pa-rts of the enqihe
or beallnq ln the enolne roon?

- In the r'clutch off" condition thete should not be even
the aliqhtest transprission of pouet to the propeller
shaft. Sloe rotation of the scefl-ahaft can resutt in
the ne! or the l1n€ belng caught in the propelle! ahft,

- DoeE the crlticaf toraional. vlbratlon speed coinciale
with vonr fishinq opel.atlon revolution?
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- rrsurqing phenonenolrl should be checkeal if the enqlne
ls eguipped vrith a lurbo-charqer.

- Check the vibration at everv staqe of the enqlne
revolution.

- Does tle eirgine llEtch vor.r boat (se€ Installalion
palamete!s) ?

- It is easv to petfoln loutlne checkirq of the enqlne
such as valve tininq, lniectlon tlninq, chanq€ of
fubricatinq oi], cl.eanlno or change of fuel and o11
fil.ter eferents.

- Is it easv to check the coollnq pump svstejt?

Tloub1e is frequently causeal by plastic substances
being suckeal into the prrll|I) systen.

- Is the capacitv of the auxiliary pori,er takeoff fron
the front shaft enouqh for vour fishinq qear tlrlve
or anv other DulFose? (qenerator drive)

- Is the consttuction silnple anal easv to disassetible in
oraler to enable vour operator to chanqe the parts
without using speclal tools?

- Check the pipe line attached to the engine.

A failute of the piping systen tends to occn! easily
and is extrenely annoying, so the less piping the

- Is thele a good $arnlnq svsten or device to ptevent
any failure of the naj.n function which wouLil Lead to
a critical situation?

- rs there an einergencv apparatus or device attached to
the clutch svsten and tulbo-charqer in case thev fail?

- rs the inst-ruction nanual plovided wlitten in the 1oca1
Ianquage? Is a parts fist provided or available at
yours agent I s shoPs?

- Is the engine dealer or agents or repair shop able to
repair the engine efficiently?
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A!€ sufflci€nt stanala.rd spale palta and tools
provid€il?

- If pos6lble, obgerve the actual working conalitions,

-  Check for ot l  lealagel

Eep€cially check for leakag€ of lubrlcatiDg oLl and
fueL fron th6 engine. It ls pos6lble to say thlt fron
lry expetl€nco €ngine can be conBldeleal good tf there
ls no feakage of any oil unde! ordllnary nralntenence
cotilitlotls.

ElnaUy try to ascett-aln frori as rnany users as
poaalltle th6 t eputatlon of the engine useal for the
sane fishlng operation vrhlch you lntend to do.

the good guauties of an engine are evaluated by the
actual results obtained by t}te user. l

:NSTAI,IATIO}I OF TISHING BOAT ENCINE

2.I lnltallatl,on palafieters - €t|olne roc.l levout

llhen aleslgning a ns boat or nhen repdering an old one,
there rre Bev6!aJ. factols to consider regarding the trpwer pfant, lrhich
requlte preplannlng in olale! to ensure a good engine inatallatlon.
Ptopet planning $111 avotd costLy revl€loll $ork which nay arise Late!
vh€n troubleahootlng. Maintenance ahd repairs occur. A checkLlst of
polnta to conaliler fot planning purpoaes iE given belo$. See the
Inrtallatlon guldance of hsnufacture (f.c).

cleallnce

To allot, tlle engine ana all- accessolies to ftt ln the
huu.

b . for acceBslbllity to pelforn rnlrlor iElntenance work.

For ventl.latlott between engine and hul1 or aaljacent
equlPttlent.

To allov for future rerDval and installation of th;
engines by providing refibvable hatches or adequate
clearance lD the entrance hatches.



Incli.nation anaMrln of th€ VesEel

a. Effect of e!|gln6 e€Ight .nil lts locatlon.

b. Eff6ct of stolage tenks foE furl, hrbrtcltlng oll,
ahal lrater.

c, Irocation of battery pack6 and other h6avy lcce.sory
equipnent.

Engine Beq Stluctule

a. Shoul.d heve st!6ngth to sirppct the yalght o! Ure
engine.

b. shoulal bave llgtdlty utriler t$€ tolque rntl thtust
Loaals of the DropeUer antl boat Dve|'6nts.

c. shoultl allow for eDglne .cce6.ory locltlon .tta oil
pen lelioval.

d. S€€ LG. 'EngLn€ fouidrtions".

Locatlon and Routlnq of S€rvice.

a, Lubrlcatlng oi1 flLtora, fu€I flttets, engina wat6r
fllt€!6, and s€a 6t!:rl.De!s lnust be rerdily rciG6Blble
for halnt'enance and lnrpactton.

b. Plping tunE slroultl bc dl,ract but ss nert atDaarlng eg
poaalble. use a DlnLDte dd6r of elbowa anal otlros
fittLng6 to avoial flon lestrlctLotE antl r€aluca.
lngtallatlon costs.

Ventll.ation

' a. Deteudne capactty requ!.red for engln€ rooit coollng
. and a1! consuhptLon by llaln enEl-nes ard $:.llLa!les.

Nec6aaaly volub€ of afii ls 0!l-0.2 ttr/nlln/pB fo! the
lnalD engine.

b, D6terDlne flow prlt of v€ntllating alr to tlo tho rDst
efflcient Job.

Fuel Svgteli

a. Adequate tank capeclty, consltlerlng v€s6€t operations
rnal avallabillty of, fu€l .nii.epa!.tlon ol wate!.
(good rater d!alna96) .
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b, Propor taDL locrtloh ln the v6s!€l rnd full lafll
yLth r66pect to th6 ehglnc fual prq,.

c. Proper llrl. rlrttq, routlng alat oatgrhl.

d. PoB8lbtlities of lutrEa l6.ka anal flle hrutrtal!
lnvolv€d.

a. PloP€r tsobtlDg vrlvar *ha!€ leetlGil.

f. 6oe LG, 'l'ucl 6yat@r.

coollnq Svst€rt

a. conald€r vhath€t lt lhoutil ba ! halt archrng6r or
oth€a coollDg ry!ta[, takl.g lnto corald€ratlon
th€ bolt opcaatlon rtd avGalgG a6r taParatule5,

b. conslilea be€il for {td locrtlon of rca rtralnc!.

c, consid€r hutt ttttltrg locatldr. lntl pLplng lrathr to
the!| to avolal arcatrlva llor raatltctlqt.

tl. S€€ I.c. 'Coollng Systadrli

E:ahauat Svat€n

a. DeterDLn€ yh€tha! lt .houlil b6 e eat or &y atrct(
ayste!!

b. Detetnltr€ nost dlroct piplng runs. Cb€cl tho back
Prgssurs 250m/trg.

c. D€t€rmLne rnrf,fl€rs to be used anal locatlona.

d, Erovlale for paeventlnq raln water or aea $ater f!o!l
cnterl.ng the eo9l,n6,

€. Ellnlnate flre hrrarals due to hot-spots ln thG sy6tetr.

f. see r.G. 'Exhauat Syat6[3".

9j4.!lnL-!Eten'.

a. Det€rnLne whcthE lt shoultl be rlr, alactllcal, or
hvdraulic.
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b, Deternlbe whether it shoulal be rernot€ or engine
starting.

consiale! air pxessures or voltages available and

consider wire sizes, routing and exposure of

whether hechanical, plr€unatlc, hyalraulic, or electrlcal
controls shoulal be used wi1]. alepenal on the avaifability
of air or electrisity for corrtlof and on the vessel

Establish location of t}le operatorrs controls and ease
of cabfe versus pipe or electr jc ! , , i r ing runs.

Consider experience and abillty of the operator.

Sea LG. "Controf Systens".

ViSration and Noise Isolation

d .

d .

Controls

Deciale on nethod of nounEing englne to engine founalation.
Use of isolation nounts depends on l'hether the vessel
huU transnits or danpens vibration and irhether the
vessel is intenaled for connercial or sone other: use.

Determine possibility of engine room insulation against

c.  Use f lexibfe hose anal f jxtures for al l  fuel ,  water,
exhaust and other connections between the engine and
the huU.

Legal Requlrenents

a. check al1 local, state, anal fealeral requilenents
regarding maxine inspection of colllnercial and Pleasure
vessels atld adhere to then, It is especially inportant
to check the terper.atrrle of erahaust pipe and the heat
insulation, as fj-re 1s often caused by the fuel leakaqe.



2,2 Enalne lnstallatlob for sl|all sooden fishlnq boat

In engl-ne lnstalLrtlon, tha atructure of the englne bed
la nost lq)ortant. lthta i6 oapecielly true ln the caae of a leooden
boat. shele the etlglDo bed has to be ntaale of extra-hard {ood.

The lec@l6niled di[enslons of enqLne bed are as follonts:

- 10  -

Engitte P.5, (XP)
50-IO0 100-250 20o-300 300-

ttlitth a.nd
thl,cknesa of
engr.ne beil

27c 30 39

llote ! Th€ 1€n9th of tho wood€n bed is at least t$tlce th€ ehgine
Iength.

Installrtion nanuel ahouLd be followedl for other lnstallntlon
itaa such aB:

(A) Plopeu.er clearanc€

(B) Englhe b€d

(C) r[ig@ert

(D) plptng plocedure and nairerlals

(E) t{iring & r€Drote control system

(F) Flont polrer take-off

(c) Ehglne roon venti,latlon
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ENGINE INSTI'-IATION

The procealure j.n engine selectj.on (from
"Fishing Techniques",  JICA, Dec. 1975)

P!ofitabllity
(Budget)
Safety

EvaIuation
of

Fishlng ground

Propel perfouBnce
sPeed

working capacity
safety
Re6idual capacity

Rel1ab1lity
safety
Dura.bllity
Weight,  Size
Availability

(spare parts)
Econonti

vlbration
NoLse
Temperature
Ovelhau1
S ervic eab i l ity

B:<anlnatlon

Phaae I

Phase 2

Phase 3

Phase 4

Phase 5

Phase 6

Sea rna.rgine

Divisi-on of work
(uasters
( Corq)t es sora
(Fan
(Ref!igerator

Specles
of, fish

slze of
fishins

style of
boat and
speed

PositioIt
of engine

sail ing

spe€d

llairl

ca!'acity

Auxiliary

capacity

select ion of

(kinds)

Select ion of
auxiliar:y
enslne (ktnds)

layout of

F i g .  t .



A . Propelfer cleatance

Propelfer Clearance Entrv Fortn

1. P1ease entet alinensions in blocks a - e, below anal r.eturn this
together uLth the DAIYA DIESEI 4sACE-l- t\ND 6SACE-1 ENGINE
SPEIFICATION PREARnANGET.{E$I forlr so that we can recomnend to
you plopeller. dinensions nost 6uitable for you! shiprs propeller
aPerture.

-  1 2 -

INSTAIJ,ATION GTIIDAIrcE

(An exanple)

2. The ![lI lecomnended clearances are provialed for your refelence,
(Please deternine the dianet€r of propelle! of your ship tenta-
tively and enter a - e. vle witl calculate and inforrn you of out
recomnended propelfe! dianeter, )

Please ente! actuaL dhensiolls)

Code
Min. clearances

(MHr recomEnd€d)
De6ired clearances
a t D E

0.12 D lr in

b 0.3OD ' l ln

O . 2 2 D  n i n

d O.06D nin

75 nln Illn

Cull$r bearing
Curless bearing

B
=_< 

Where d = 0.06D, m.ve Zn to the side instead of allachins
r l  on rop of  shoe p ie. . .
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'S te.n se6r  d ihenl ions (mm,

3 bl6des
O x P T 8 S

4 SACE-l
500 sHP

1.92 lJ50  x  770 B00 x 770 B0 5 t500 | 500 2000

2.52 r6t0 x 900 t550 x 900 t40 t2s 3500 | 500 2000
*3.08 | ?60 x 1080 | 700 x t080 150 r35 3500 t500 2000

6 SACE.T
750 sHP
;06-;

t . 84 l5 l0x  840 t470 x 840 145 r30 35m 1500 2000

2.39 1730 x r080 1670 x l0lJ0 160 t 45 3500 t 500 2000
.2.83 l9l0x t2m 1860 x 1200 170 t 5 5 3500 1500 20m

gtandard reduction gear ratio
Pfease consult ulth u6 lrhen you need the propell€! dimenslons fol
trawle!s.

tr : ltis table shons the nanufactnler'E statflaral dl.menslons. Please
specif,y wben ]rou lequire oth€r apecLfleal alimenaions,

Stern tube ltl tne fi$lie i6 of a nooden boat. lntermeallate shaft bealing
la not f l t ted,
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Englne bed

For€krord

what we need is rlot the detatleal techhical kncidedge of an englne
applicatLoir enginee! but a general lalea of key consitleratlons irwolveal
ln engine lnstallatlon vrork. The tllscussion to follonr, baseal on the
Tlpe-s engine, ls under-scored by this objectlve.

8ed l in rwelded ro bed Dirncl ls i (nrx l  vr lu0s in( l ier tc( l
arc l i ' r  rc lc , . | lec , , t l ly .  l  l 'cy
e|ll|fl8c with thc $'ft,orliDl:
s l rcrBlh rc( t r i rcd, ,1 lhc hed

*-i

(hl S' pararely rah.icared sir.ier type

l;ig. I

Note that 1lners (several plates identlcal ln shape aDaI size) are
essential parts of the nounting bed. It is tlrough these plates that
the narlne gear (clutch) anal engine Froper loadl on the nountlng bed.

Bed liners anil adiustinq liners

Bed flners are usually wefded to the beal, and their top faces are
machined snootn anal flush at a certaln designated plane. lhe levelness
of tneir faces ts checked wlth a lobg straight-ealge bar anal feeler gauqes,
as shor,rn ln Fig. 2. Each bed liner iB sloped outwaral, preseDtlng a
gradient of I/7OO to I/2OO, in order to faciJ.itate inseltlon of adju6tirg
l iners.

Mouptlnq bed constluction

Roughty speaking, there a.re two types of beal constructlon: in-situ
fabricated bed, Flg. I (a), and sepalately fablicated gilaler tl'pe,
Eig. 1 (b). For steel vessels, the exlsting Btructural nefiiberg, such as
bottom strakes, of the vessel serve as a 1el1able fourdation for support-
ingr the b€d: thls construction is lllustlated ln Fig. I (a).

{a )  l6 i i lu  labr ica t .d  type
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For \rooden vessef, the
Iike the one shotrn in Fig. 1
of t}le engine room.

cornnph practice is to bulld two girders
(b), and 6et the-n pa.raUel on the floor

l /100 - 1/200 sradieni

Fig 2. LevehFss rnd flahessof bed tiners

Adjustlng llners are sheets sizeal to hatch bed liners; they ate
used to filf the clearance occurring between beal liners anal the seating
faces of the engine. i,ihen the aaljusting fi$ers become necessary anal
h€, to use then will be discussed in the next section (Engine Positioning
and auq$nent) .

Insteaal of using bed llners, the top faces of the bed metibers may
be nachined flat and smooth to ttirectly support the engine. Ihis nethoal
ls econonical for. srnall-size engines. In this case, too, the out artl
slope of 1/100 to 7/2OO i6 tequired of the top faces for facilitating
insertion of adjusting linets.

Bolt  hole dr i l l ing

After sett.tng up the bed. nounting bolt holes nust be &illeil
through the liners ard bed nedrels, Blowing holes through by operattng
a cutting tolch is a sfoplry way of, working anal is not pemitted for the
engine bed. The hofe nrust be located exactly anal dlilled true and
accurate, so that the radial clearance occurring between mounting bolts
and holes will be minihized.

' Bo1t holes with \rgly burrs showinq at the edge are evldence of bad
worknanship. Nornal engine instalfation $ork'begins with an accurately
dimensioneal and carefully nachineal mountlng bed, of which the nounting
holes are of great irnportance.
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C. All$lrlent

Englpe poBltLonlnq ana allq rent

The Douhting bed is 60 designed entl located as to poiDt the
ouq)ut shaft of the engine plant stlalght to tbe propeller shaft ehen
the engine takes Lta posili.on on the bed. "Altgillnenli' actually heans,
Itr one aense, fine adjusthent work for satisfylng this l.equilelnent
uLthl-n tJto close 1InLt.

Afiiblent cordltlons for enqine allq ent

A pLece of steel bara woulal stletch atrdl contlact as lts tenperatuie
llaes ard falla. A loaal-6utrrpolting n€chanlcal n€iiber le always ln a
Dole o! Iesa stialned atate' and ltd sttain (o! alistortion) changes with
lts 1oad. whele th6te ls a stless (whlch {s an lntelnal force), Enele
lg a strain.

Though alnost lnpercepttbly small are these physlcal changea, they
have crltlcal beallng upon dllve avaLlabLe frdn the englne through lts
output shaftlng, tlhen a11gnlng the englhe ln place:

(a) The veEsel mrst be in propelly ballast€d state.

(b) Fuel, nater and other tariks or storage spaceE nust be hali-
to-3l4 full,

(c) All nachlnely, lreighing nore than 450 kg aplece, rnust be in
place.

In othe! noEds, the vessel lltrst be in loadeal condllion, si-hulating
.tts rFrlal opeEatlng state.

Preparatore Eteps fot allqnlnq work

After tentatlvely nountlng the narlne gea! or clutch and engine
proper upon the bed, a total of 16 adjusting brackets (for th€ Tlpe-s
engl,ne consldered here) ale lrelded to the bed. se€ Ftg. 1.

ela r/A

K
Fig. I Adjusti'ry hrockel



fh€ adju6ting brackets are actually jacking Ineans. l[helr are
locateil at such positlons that the engLne proper anal nal.lne geal can
be turnetl arounil by very snall amouhts ln seated condlltion. Flg. 2 is
a plan vlerd, showlng the jacklng scrers of the brackets polnting
horizontallv.

Fig. 2 Adjusting b.acket posiltons

allq nent teminologv

tghen two flanged shaft endB ale abutted to each othe!. wlth the
axe€ of the two shafts lined up p€lfectly stlaight, the tlto are said
to b€ afigned angularly, vettlcal-ly and horizontally,

In marlne engine work, it appeals that rad1a1 allgnnent antl face
alignment are nore corEpnly referreal to because c, .[r and Cz ale neasureal
lh tedns of r'runout" wlth an ihstrrirnent calfed a dial gauge, whlch 1s
very hanaly ln measurlng snaLl alisplacenenta or orulrouts." After all, c,
11 anal 12 are but small ilispLacelients.

AngulEr . l ignment
l in  s id€ and p lan v iewr)

fwo th. t t '  are in  p€r lect  a l ignment
w h e n  L r  =  1 2 ,  F r  =  0  a n c l  R r  = 0

l-l[l---  - t i l I
l l l  l ----- lu__I^!  I  n l

I

H o r i z o n t a l a l g n m e r t

--{ln
. |tr

J |t L__BIF 'U

Propeller shaft and ourput shalt are
n per lect  a l iqnmeot  when

c = 0 a n d  / r  =  r ' : .

.h1I_---

16 adiurting brackets

I iackinq bolt

Fig. 3 Alignnrent icnDirr,losy
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AIiq Ent tolerances

Install a aliaL gauge on the pel.iphery of the engine ouq)ut
shaft flange, wlth ttre q)indle of the gauge !,ut sguarel.y to the
periFheral sulface of the propeller shaft ffange, and rotate the
engine slEft slowly. In one conplete revolutlon, the gauge indication
changes. lthe naxilllln lndlicatlon is the radlal runout, which is tldce
the value of c. By putting the gauge spindle squarely to the face of
the propelleli shaft. at a polnt close to tne perlFhery, and by gentfy
rotating the engine shaft, you can likenige lead the face rrmout,
vhLch is the dlfference betireeh lr antl .Cz in the above view.

Fo! sorne of the Tl?e-S engines, these rr.rnouts are pl.es<ribeal to
be r{lthin the fol.losing llnits: The aame line-up conaLtion hay be
Bpoken of, by ).eferring to their ffanges, as belng in pelfect radial
allgrlnent and face allgrunent. llhese tvo sets of allgrunent tlesiglFtions
are lllustrateal in Fig. 3.

Coupllng

aadlal aLtgnnent
Face

alionrnent

value of
c

Radiat
(=  l , r  -  ! z )

Propeller shaft
anal narine gea!

l .05 ndr, O .  1  r m , 0.1 nm, max

Marlne gea! and
engine output

0 .05  mr , 0 , I  m n ,
llax

0.1 fift, nax

Considering the size of Ehaft flanges used in the lype-s englne,
you can readily see how strj-ngent these tolerances axe for shaft
a1lgrlllent.

settinq up the narine qear (clutch)

Truinq up the shaft anal ahaft flange

Along shaft in relaxed conalition is some{,rhat "boeeal" o! def}ected
by its own welght. the amormt of bdlr Is so $llal1 that it presents no
problem. Hc'l,'ever, when coupling the shaft to'anot}|er in installation
wor.k, it hust be kept in perfectly straight, that is, unaleflectetl
condition. This is accotnplished by sutrDorting the nidfength poltion of
It in the nanner illustrated in Fiq. 4. To "true ubt in tlis sense too
is called "to a1ign. "
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The shaft assocj.ated wlth the llarlnc geEr! nust be ellgmed ln
place before it is c'oupfed. lhe allgnrlent 15 checkeal by reading lts
radial runout at unsupported portions and at its flange. the flange
uust be checkeal also for face runout. The ahaft is ready for coupl,ing
ehen all these lunouts ate not gEeater tlan O.1 rm and lts flange
aLlgned accurately to lts partne! flange.

Fi8.4 Supponing a shaft for..rrutog up..

Checkinq the coupLl.nq aliqrinerit wlth straiqhtedqe anal feele! qauqe

It ls the narine gear (clutch) that takeB it€ posltlon first. To
align lts Bhaft to the propeller Ehaft, the coup11$g flanges lllay be
check€d for allgrment \rith a stralghtedg. and feele! gauge, lnstead of
a dial gauge, in the llanne! illustrated ln Fig6. 5 and 6,

Fig. 6 Ch.cfting facc
!li8nn'ent

€F*""' 4;f;il**"--
Fi8. 5 Checking rldiat

diSnmenr

Use of aallustlno llners

To aLign the narine gear to the propeJ-le! shaft, the gea! unit
nust be adjusted, that is turnetl o! lifted or angletl on the bed by
snall a.llounts. After naklng sure that the coq)ling flanEes are pr.oierly
natdred in the ltanne! already explained, the clealance between each beil
llner or the beal top anal the gear unlt rnust be filfed bt' dri.vlng a



properJ.y 61zeal adjusting liner thto thr cleaiance. Clre la rcqulled
so that the llnels &Iven in $ll1 not dlslulb tbe allgnnent.

Adjustlng liners are usually supplteal ln teo kLnd6, shlch ate
shor.rn ln alg. 7. Note that o'te is !€Iltlvaly thlck rhtle Ure oth€! ls

(.) Adiu.ring linor: lb, Adiu{ins lin.r:
TB48O82 l8.piece s.tl lBago&l l40.pii6 r.tl

Fig. 7 Adiusting llncn fo" lh. n.rh. r.t

securina the naline aear and lllqtrDaDt loqqinq

wlth the adjusting linera fitt€d' tjte narine gerr ,,6 nofl altting
solidly on the bed. Ihe next step la to aecule it in th€ lEan€l illue-
trated ln Flq. 8. The sane lnethod ls ug€d ln securing the englne.

-,/-Aolr 
TA4l l*

Nut N00lA

/Round waiher W2mH

Adiurling lin€r
T84l148lensin. l
T848082 lnrrin. 9.!rl

_/B.d liner

=-Squrru 
wrrher Vt2@H

\'Nurttoota

(.) Adiu.ring linor:

Fig. 8 ltoltin! lo lhc m(|||nllnS H



The nountlng bolts must be tightened gE.duaLly anal unlfornlyt
whl.le ched<lng the coupling alignnent fron tille to tine. If any
misallgrfient occurs in the plocess, addltional adjusting llners ahould
be put ln or tle existlng liners Ehoula be leplaced. In sholt' UtlE
bolting ls a delicate jotr de-nanding the highest akill and trEntal
concentrati.on on the palt of installlDg hecianLcs. lhe Jc,b i5 ccdPleted
by lecoralLng t}e finaf aliqmnent readings for certifying andl futule-
refeJence purpoaea ,

s€ttLnq up the enqine

wlth the martne gear set anal a119neal to tJIe proPeller shaf,t, the
next step Ls to set up the engj.ne. Thl6 Job ls not nuch different fron
that of lnstalllng the marine gea!. The nain allfference ls 1n the alz€
of the coupllng f1anges, which ale farge for the coinection betlveen
engine 6haft anil fibrlne-gear shaft. I6e usuat practice is to use a allal
gauge lnsteail of a su.aighteatge, feeler gauge and the lile. Flg. 9
shons tlro aial gaugeg riggeal up on the lrallne gear flange. Actually,
only one illal gauge is usett: it is leposltloned frcn titne to tL!|e' nor
chect(ing railial allgluent and then checklng face afigm€nt.

Dir lgauge mount bolt
M l 0  x  l 5

Model Ser ia ln$nbct /  (nt l r )

4SACt I
7 -  t l 60

l l  r n d  u p 5 5

6S Cf.r
l ' 1 9 7 5

J0.rnd l lp 60

Fig. 9 Checkiq the aliSnmcnl wilh , dill gru8e
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llhe engine stanallng on tho bed ls 60 heaw thrt ,.t t5 a blg Job
to repositlon or adjust the engine to btlng ltE flange lnto Belfec!
aligdnent with that of the llallne gea!. The process of checking the
radlal anal face allgnnents altelnately hts to be rePeateal a nurbet of
tirnes while novlng the heavlt englne just a llttle at each tire. rhe
adjusting liners useal on the engine, too, are in two klnalB ' as sboen
ln Fig. lO.

(a) Adiunins linef: {bl Adiustine lin€rl
TB4l148 {16-piece 3€l}  T84l l49 {32 piece set l

Fig. l0 Adjusting lin.rt for lheengine

After securing the engine to the hounting bed, as in the case of
the tnaline gear, the final allgnnent leadlings ate recoldeil. Ihese
lecorals, it rnust be borne in !dnd, are to be referenceal at each subse-
quent inspection anal augmented by new readings to constitute an alignment
tog.

with t}le two ]arge-size flanges aligned ladially anal axially, the
space (indicated as "1" in Fig. 9, is fltfed wlth a rubber dahper (shoon

in Figs. lf and L2). Ihe darq)e!, as its nane lnPfies, tlatPens or absorbs
torsional shocks for protecti.on of the engine as $e11 as the drive line
(narine gea! anal propelle! shaft).

qoz

Fig. I I l).nttins €lemcnt of the drn{'e.
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.p

Fl. It D.|rF !fr.'|uy ln cxploded vi€w

D€f lactl,orr palauriq|.nt

flllr toplc ls not ralatcil dlroctly to englne lnBtallation sork,
but la of gl!6at btDrtlnc. rrld lemalha so fot the llfa of the engine.

rt wll,l be recall6d thrt, rh6ro tbaae is a 6treda, thele is a
atlaln. No v€r€ol Ls p€lfgctly rtiff rnal rlgid anal no plece of 5tee1,
as rn englne cratiLsbaftr la D€rfectly stlff and rtgld, The vessel in
servLce la subj€ct to all klnda of at!€sse6 - benallng atreas, tensile
stlessr corq)r6asLve gtresa, totaLonal stless, etc. 60r€ stresse6 are
of cycllng type and otlrers ale persisting type, depending on the loaileal,
cruLeing oa weathe! coDdltlona.

The Gotahaft of a Darine englne ln service haa to withst nd tll
these streaaea, partlcul6lly bentling str€6s, which could be so severe
at tin€a to produce a p6rnln€nt defl€ctlon or I'boe" in lt. Becauae of
thls pos8lbl.l.Ity, the englno 1a p€rlodlcally opened anil lta crankshaft
cheij<ed ln place for bor. The uaual practice is to check once a year.

Not onty the cr.nlahatt but also t-h6 shafts ln the llatine gear
and tll€ coupllng flrBge (n6xt to the 6n91n€ fltrrheel) rle siltdtarly
checketl and rocorded, lh€ nethod of ch€cklng the crankabaft for
alcfl€ctlon ls shown ln Flg. f,3, Note that a gauge block and a tlial
gauge aEe useal at each c!.!kpln to t*e flve readlngd at different
angult! posltlons. Thla deans that tho crlr*sbaft l|trat be I'barred" to

b
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bdng tie cralihpi-n to flv6 cotBecutlvo l,oaltlons. If th€ enqlne i,e
r 6-c:rllnder untt, a totrl of 30 aefl€ctlon rlrtllngs have to be taken.

Fig. 13 T.lint d.ahcllon rcldhEi rl . cnr*pil

P lPorrl S lsr.rbo.rdl

Flg. l{ ArEl,|.. potlihn .tetkl.t dhS! sl! ad(cn

rhe fo.iat for logglng thc allgnDents (uentlon€al !'revlously)
and clantEtraft aief,lectlont lt crn.b€ uacd o!! englller before anal after
ln8tallatloD eboaaal ves6e1a.

oeleoion'garge 2
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ALIGNMENT RECORD

Month Day Ycar

Serial No.: Agent:

Rc.dings

Tup Bottun Slar.

Rld i ! l

Instal lcd by:

| .  Mal ine gear to shaft  ( land or aboai{ l )

Bottom board

Flywheel  to  f lcx ib lc  coupl i r rg ( land or  aboaKl)

- 1 .  ( ' r a n k s h r l l  d e l l l : ( t i o n  ( l r r r ( l  o r  r b o r r { l )

t rrnl)cr i t l  Lrrc ("(  )

\r9n

/\
Port I Slarboard

l{!'.rdings

\ P.osix' Tup StaF

Rndir lPorl I Srarboard

( ) l
I :l

S lern

Iul'



D. Plping procedlte .ndl nat6rials

PiFino work

:fhe rnaze of plpe lines that you sec 1n the englne l.oorn conslsts
of five !6jor klnds! narEly, fual plplng, lube oil plplng, ai! pipl-ng'
erorarrst piping and water pipibqr.

This sectLon dlscusses the l|ain featutes of piping work relative
to the lYpe-s ergine, so that ne thrll f,orll a clea! Dnt l plcture of
tlle functlons anil natnle of each plpltrg lyBterr and also of tbe require_
&ent6 on pipe installatioD work.

Piplng work lesuLr€ment6

lllte requlretnentE co[mon to all plping systems are as follows:

Avoid shar.p be$als. fhe fluLd floeing insLtle en@utrters a
great;! reslstance to flow at a sha4, pipe b€nd. Ihis
reslstance ls callad a loaa Ln the aenae that gleater powel
ls needetl to set the fluld Ln rotlon lf the plpe conveying
it offers a greater reslstance. Re€istance i.s a cause anal
loss Is a result. Thero ale Several kinals of reslelance,
such as those aue to tlr6 frlction betwe€n fluld and pipe
wall surface, t! the fluld turbulerce created by irregular
shapes of lts passage (a sharp bend is such a ahape' so to
say), and to the holecular frlction within the fluld ttself.

stay a 1on9 ptpe at plopet lntel.vals. A long, unatayeal pipe
is pron€ to vibrat€ anal, lf lt vlbrates perslstently, it lrill.
break ln tlne due to what 18 calleil "fatl$re failure, " just
as a plece of wile wllL br€ak lf tt ls shalply bent anal
straighteneil alternately for a nl:I$e! of ! neE.

Plpes ln place Eust b6 ltr rel€ured conAltion, !{hen instalfing
a piece of pipe, a consclentLols Eolker idLl nal(e sure the
two ends of the pipe rlU fl.t snugly to the llatlng parts or
connectlonsr he ltill not force the Dipe t'y bendtng or other-
wise to fit the prp€ end to lts nating part $hlle the other
enal le alleady boLteal oa ancholed. In ahort, a pipe in place
rnust not be ln stresseil condltlon. leakage of the fluld frotn
a plpe Jolnt ls often accoutrteal fo! by th€ lnltlal Jointing
job, whlch happened to be carrled out by an lgnorant or
irregponslble worker.

( a )

(b)

( c )
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Flush each ptpe line completely, rnaling lts internal
passage absolutely c1ean. Piping rnaterials nust be clealleal
before lnstalfation. Pipe jolnts are often nade bt' welding
anal, j.n such a case, splatters of netal 1!6Lde tha pipe nust
be renoveal by flushing (forcing a flushing liquld tirough
the line with a bfolring speed). This requirenents nust be
net with the best possible thoroughness if the flulal conveyed
is the lube oi l .

Piping nateriafs nust be of the specified quality, there ale
a host of lechnical stahdards and specif,ications governing
al l  k inds of piping rnater ials.

The piping tlesigner specifies the netal gnade anal size of each
piping haterial according to j.ts aluty requilenents - operatilig
pressure anal tenperatule, flowrate, anal the physical and
chenlcal properties of t}Le f1uid, etc. Piptng nork ls ofteD
the responslbifily of the engine purchaser but' even ln such
a case, the engine supplie! is seriously concerned \rith this
work because t}le capabllity and pexfornance of the engihe
stateil in the contract presuppose that al1 piping systens ale
alesigneal anal installed to fteet the specifications sulmitteal
by the engine supplier.

Hor^' t-lte plplng lrork is specified is a topic of inportance to our
business, anal \^rilf be treated in its briefest f,orn,

( d )

( e )

Outline of piplnq nork specifications

Table I ildicates the piping naterials to be procuted 1oca11y by
the engine purchaser. The materials are to be irork€al on at|d turneal to
the shapes and lengths tndtcated in the llptng nork ilrawings.
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Fual biplno

I'he fuel llne fro tlle sewlce tlnk to the tnjectlon prq),
tlEough a scttling trnk, fucl filt€r lnd feeal pr4), ia a ld-p!6asure
line. ProD the lnj€ctlon pult) to each lnjectlon nozrl€ 1,6 a hlgh-
pr€ssure llne! Desldes l€lkage-fre€ plp€ cobhectlons, r rnlnfunlzeal
nolcer of pLpe bends or clbowa ard al.o h19h strength Ln ti6 hlgh-
Pressure li,n6s, t}re l4rortut r€quLrenent on the fuel ayatem is cleanll-
neas of thc pLpe lntello! atd the fucl o1l. Its6lf.

Fu€l oLl ln th€ nlh tank contlLna Dor€ or less contaninants,
such a! yater (dlssolvait or Ln alloplet tonrl, grltty parttcl€s and
ttcrheps BoD lLnt3. nat€! can l)robta ruat lornatton on Dtel surfacea
Ln Ura pl,per grttty .nit ru6t pertlclad c6n foul up the clos€-toleralrce
Dloving garta tn the plurpa rnd lnjactlon nozzl€a. B€causg of these
PosBtbUlty, fuel rorchlng the feed puq) florys tbrough tl|€ settlhg tank,
ID ehlch $rter alroplets arc lelbved froD tueL, arti Ure Unicus fLlter,
Ln ehldr solLd partLcloB arc aoparate f,r<! Ju.l.

loo aD.lL a fu€t t rk Ls as uniLrllrble as too l.rEs e fuel tank,
It la lLteil tor each vsss6l on th6 balls of th€ fu61 conauqrtLon and Ure
t'orklttg houls anal condlltlon8. fu€1 con.uq)tlon ls stat€al for the englDe
8nd dro g€rvlce tank 1.6 alz€d to acc@odlta Urat cotrsuiptlon. ltte
gleph of tlg. 1 ia auch . atat€nent' .nd shosa th€ latea et whlch tuo
l:rtr e-S snglneg bu'.D fu61,

Ensine jpesd (ipmt

Fb. I Fucl comt|nptlot

E



250 - 3d)

1R€turn pipe for nozrle

pu.sin9
1300 - t500

Drain vatve

I
__)

*To settling tank

Nolci ll rls 'rrrkcd . rrc rclnt r{ '  hc i rstr l lcd : i r  shi t  yxrd.

F.oh 3.riling t .lor
prim.ry tlli(

28 t t2 cuT

ProBur. o.ug. lor lu.l oil

- Sno* ieto.y-in.t.rl.d pipi.o
_---Shd3 pipiq ro b€ insr8ll€d.r lhipylrd

F

liig. : Fuel pipirg (EY23570)
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Lr.ibc ol.I plolnq for tbe lock€r h€chahian

In the lyp€-s engj"ne, t-h€ rocl(c! lrechanl.Eh lB Lubllcated wltjl
ol1 suppu.€d tirough lts oirn systerl inalap€nal€nt of, th€ othe! lublicatlon
systeaE of tll6 engine. FLg, 3 shows tjre schede of sendlng lube oil to
the locker arn6.

IolEsr I) In Ulla €raq)le, tJr€ 2o-J.lter tairk ta locatedl 200
500 m bolcir tlle prlllD lnlet' abd th€ plpe b6t\reen
tank ald inrq) ls ltldt€d to 25oo trltl.

2) lbe letuln llne floE th€ top of tie cylinae! head
nade aa abolt as poaaible.

Lut!€ oil lilter

I5

I

l l 6  x  t l . 5  C u T
2OO - 50O

. 1 0  x  t l . 4  C U T Rockef  6rm lube o i l tank
T800023

]D
*mA SGP or

28 x t2 CUT

Nolc: I'rrls rlrrkcd t rrc r|crnl lo bc i||st:rllcd rl driDvard.

Flg. 3 Rocker arin oll l lne 6Y23570)
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Low !wn.h (enqin.lub. oill LM.{ilch hurbochtrsld

L4$irch
, Iclur.h oill

Luhe o r,i|le' lru.bochsrs.r)

Lub€ or t  r , t r€ ,  E6e 'q .ncv  luhe o , r ,n rer
roma0r r6 ,y  pump

, , ' \' 
_* 

120a sGP,
I I I I LUL'q o,l rrn er I'  1 ts -  r ; - : : :  ii . s r l . r ro '

-,J+f_ r I I'IIA Lf I
l l -  -  l ' r  I
Jt,  i l ' I\ _l_t_!r I

I ltFF+'
I J[rr- i
I  l l l l . -  " f - ri  l l l l -  H"d," , i , "

r  L l rE o i  i r rPr l

Ernersd icv  r0bn o i r  our rc r
ro  our i ! i t rv  r !n ,D i20A SCP)

'F---- ---:r&F

'B
i:l

Pro$u.e q.use lor ?.gin.lub. o,l
Pre$ur. !809. to. n',hochoroer
Pro$unqroqe lo. hydraulic o'l
Pr.$ur.O.!ge lor clurch lube oil
Pr.$ur. golae ror rocker l0b. oil

ll."c. iot"'

:'r *"

S i { r f f  r r . r o , v i t r r r r l n I  r ) , p , f  q

Fis. 3 Rocker a.rrn oi l  l ine (8Y2357o) (cont.)

coofinq water pipirlq

Engines in operation have to be cooleal. "coo1ing" means renoving

excesB heat from hot spots inside the engine. The coolant for an

autonotive englne is water: the water ls lecircufated through the

coolinq jackets, and t}Ie heat picked up in the ensine is given off through

the radiator. To keep the engine at a ptoPer operatinq tenperature, tne

recircufat lon f lovtrate is autotnat ical ly control led by a thernoslat ic

valve. In the TYpe-S engine' houever, no radiator is used; sea itater is

adilitted through the hufl P]ate into the intake chamber, it is then pumPed

into the engine, and its fLowrate is regufateal by a device operating in

response to the engine tenperature. ttis device is selected and installed

at shiDvari l ,
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one of the standard suppLy 1t€or elth th6 q?e-s e[91!re ls a
t5lrfl€o full-flor ftLter (8209003), thtough rhtch Ure lea ,ate! ls
pas6eal: aea wate! 16 trot alwaya cleatr. fhe putrE) atliven frdl crankBhaft
i6 of hlgh-efficlency voLute tJ'pe. Belng e centrlfugal plrqr, the cool-
ing water pulE requlles attention to prlml!|g at €nglne staltlng antl,
for t!i6 leason, has to be below the waterllne. a check valve (E86901a)
Ls provLdeil tn the pur!} suctlon llne to avold sulglng beck of, !rate!. and
t! asslrre good plirlling.

Another wate! pum!' 16 oft6n neeil€tl to cool tjre plopeller. ahaft
bealing 1!r the steln tube paltlculal.ly rh€n th{a beariDg la of fluteil
ruicbet t!'pe. Thls prnp, if neeatedl' Ehould be ca!,abl€ of a flowrate
equal to about lot of the engine coolant floslat€.

Itle coolant flovrat€ legulatoE for €ngine tenpelahEe contlol can
be done \rLth if the v€s6el ls op€lrteil In the t€q)efatule or tropical



rcoolint dbch.rg. line
4SACE-r 50A SGP
6SACE. | 65A SGP

25A SGP

{EY270551

5OASGP

rAir separaror lor s€a wite.
{30O liteBl

+Fiex ib le jo int

ch€ct v.lve IEE@0lgl

P.tli nhrtcd . Jrc nq.l l0 h

./ tcoorinc nr.d turbair'! r

.air anr pi!.l25a,ni. scPl
{. ..d€d ro .nd .t|@ th.

26, OrT

Air..par.ror lor *. w.r.t
3@ In.ro. mi., per.ngrn.

o-

SGP

l50a scPl

- ShM l*tory.inrrati!d pipins
---- Shoq pipi.s ro b. innr ed ri shipyard

i - C@ll
' rrM.(rtrr..t hr.r /
loump 160A scP) I _l
r*---+-jF=_]--,t I

I */*----t=5L
L-u.b!3!c_99!r

sGal

(:^&
iitoYY' ' ' . . , .

Ft 4 coolln! rrrcr plplnr (Ey?t570)



AI! xriplnq

Any diesel englne has to be cranked at starting with a speeal
high enough to alevelop high al! tempelatule in Lts cylindels' so that
the fuel eprayed lnto th€& wilf catch flre. Gteat powe! is neealetl
to set a alie€el englne ln cradklng hotion.

The \rpe-S englne is air-stalt€d, Ulat is, 6et 1n clanking
nbtion at stattlng by compreased alr adnitted into its cylinalers on
the pcirer €tloke. lltre supply of co[plesseal al! is illustrateal in
aig. 5. Tvro 80-1ite! tanks of bottle tt|tr)e' contalnlng 3o-kg/ctnz air,
are plovided. A separate coqpl.es5o! unl.t is usuaLly lnstalleal to
sr+port this el.r rupply aysten.

The chargLng llne. 6hown ln fig. 5, Ia for e8Efgenc.y uset it is
conn€cted ln such e wry that the co4tres6or nay be u6eal in chalging.
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*Charsans l ine 10A STPG

Starting ait line
15A STPG

lomit ted in  4SACE-1)

From compressor .
Capacityr 30 kg/cm'

Nole:  Prr ls  r l l r rkcd

(65A SGPI

Charsing valve

8il9e pipe

.Charqan9 lO mmCuT

Shui_ollv!ls

lio h. inri.llcd -----r

i6 i !

i6 !F

SGP

* ure fl|e nl 11) bc inslalled rl slripvard

o'rr.lburo. udw 
t- alinl"i d'"t

- Shod letory-in rll.d Pipino
-- - ShowE pipi.e to b€ inslall.d.i shipv.rd

t loAslPcl I-rt5;it.3-

Fis. 5 Strdng air piplns(8Y23s70)



EtQrruat l)lplnq

th€ pLpe comected to the tulbocharger gas outtet or exhaust
tnabtfold of the englne is slzetl Lalge ln altaDeteE and Daale short
eDough in length to nltristiz€ lesiatanc€ ilue to back f,ressure. High
back pressrr€ lnterfeles with fuel conibustion anil, ii tJre engine ls
equlpped with a turbochalgs., leduces tIIe turbochar.ging efficlency,
reaultLng ln a highe! exhaust tenperaturo anal an alpreciable reductlon
of output power. Back pressu.re 16 neasuj.ed with a sinple device tieal
hto the d&aust nanifofd arlal read in telne of so trlany nlllilneters of
wate! coluhn, Nornatfy, the Daxlrnun pemiaslble beck pressute is
250 Illtl at fu1l load.

BaCk plessule deasurefirent rEy b€ dlsp€nsed irith if the stralght
portlon of tie erdaust pipe ls rrot long€r Utan 7 nete6s, irith the
Dr'Dber of bends belng less t-han fow:.

Mlo x 1.25

250 mm Aq mar.

Fig.6 Brc* pt!.ru]! rmrnrr.m.nt

A atlaight ve,lt.lcal e:ahaust plpo andl a horlzontal erahaust pipe
wLth t\ro bends are shown in Fig. a. Iote that the pipe is anchoted anal
aqDorteil at several places, aral t-hat tlr€ extahslon joint is p.otected
by Laggtngi llte horizontal exhaust pipe arEangelEnt is oft€n necessaly
for engines Lnstalled in such as felry boat6. If the sfi.aight hori-
zontal portion is long, an expanBLon Jolnt ll!y. have to be used at a
ntd-length potnt.

An expanaion joint is used in the coDhectlon bebdeen the erdraust
plpe anal the €rahaust nanlfoltl or, ln a turbochalged englne, the outl€t
of the tulbocharg€i. It is suppued lrlti the fYpe-S engine as a !Er!
(8x9I005).
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rhis Jotnt ls lnstaUeil ln r ple-stresa€tl condLtLon, so Uratt
whet! the onglne gets hotr Lt uLll bec@ lelaxeal alue to tJrertnaL erpatrtLo!
of the er(haust pLpe end en9ln6 ltBelf. Flg. 7 illustlateE how thls Joltlt
18 faateDed to the exhauEt pipe ln cold state,

X 8ad
4 - 6

O 9ood

- - r

I til
a--l iI
i\--lifl
t \ , / l l l

X Bad

ffi
@

Erhauii pi
(To beinsralled
thlpyrrdl

Packins (EE24O76)

Exp.nsion ioint {EXgt0o5l

Packing (EE240761

Turbocharger sai outl€t
Befo.e in.l'llation

250-l>

Afl.r conn clio. '

Fig. ? Expanaloh Joint instal lat ion
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E:(haust line back Fressure

An exhaust line offejs rtlore or 1e6s resistance to tlte ffott of
gas in lt. For the present engine, lts er<haust line shoulal be such
that it presents no greater resistaDce, that is, back presEule than
25O I|Im of water column, as trleasureil at the erdraust outlet of the
turbocharger.

The large! the enhauat pipe ID or the shorter the pipe l€ngth,
the less is the back presaule. In deslgning the e:6aust liner the
fo1loltlng tabulation of specific resiEtances (expr66seal in tertns of
qn Aq) of plpe, elbow anil otiel. pip€ flttiDgs wl].1 be useful to tl-ndt
lhe back pressr.r.re to a value not €xceeding the above-nentioned value.

Specific resistance

NOtE: If any other core-tlrpe silencer than the on€ indicated above has
to be useal, its speclfic resistance nuat be checked atd takeD into
account in designlng the line. A baffl.G-type silencer offels such
a large resistance that lta use iB not per!$.tted in the present

Model 4sAcE-1 6SACE-1

E)ahaust pipe dlarneter 200A 250A 2504 300A

Straight pipe !trl Aq,/mdte!

B square er.bc,,r F

IlI' AqlI pc

54.6 25.5 5 9 . 5 26.O

c stanalaral 9Oo elbow 2 1 . 3 L2.O L 2 . 7

D long YU erDo$, 2 2 . 8 1 0 . 4

E 45o elb<*r 12.6 5 . 6

Flexible jolnt 3 3 . 0 r5 .  o 35 .0 15 ,5

G
. ,.--(4)enang prece 2 . 6 6 .0 2 . 7

g core=type sllencer 6 . 4 2 . 5 2 , 3

I 6 1 . 0 2 7  . O 2 8 . 0
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Exafrpl€ of back p|ieEBute calcuLltton (asjlcl-ll

PLtr alze 2OOA la 6a!tD€al, ltDly th. lpclftc n lue6 ll3tod
above to U!6 6ls.t!t6 of th. lltra' rnal totrllts tho Initlvldual, !!FAq
values:

(1) Totaliz.d le4th of st!.tght plpa trcttoru . 25O + l2o0 + 3000 + ?5o
. 5200

(2, Resist.nco ot .t419ht lrltrc Ddtto'| I - ,0,2 r 5,2 r 21.9

(3' R€6.lJt nc€ ot florlbtr Jolrt, I r 33.0 r I . 33.0

(4) R€stst.nco o! ltardatd 9oo clbou c - 27.3 r I r 27.3

(5) Reststa!86 of long 9oo olbor D . 22.6 r I r 22.6

(5) Reslstasce ol coro-tlE€ .lloncGa B - 6.i! t I - 6.4

(7) Rer1Etlnce ol openbg plec. C - 5.9 r t - 5.9

fotallzed aesl.t.r*e. P . t + ? + C + D + n + G F U?.l D Aq

rhl.6 6!.&p!,. ls lltltf.rtdy !o! t$a traraDt rigitt bocruae lt
oft6la r back plaaaulG iot greatar Uutn tho ltatlll vslqa, nualy,
25O E Aq.

Cor.rto. n.n rnut.B. lilorer

ri!. I



Br€ather plplns

$rts pl.plng is for keeDlng the plassnre irBlde Ure engine crank-
case at the alfiosFhelic pre€Eur€ enal EerveB to vent out the blowby gas
in orAe! to k6ep the englne-lodl al't clean. Ihe outer etd of the
b!€atjrer pip6 atLcl€ outboardl. lihere two englneE are Lnstalled, each
etlglno lras Lt.9 cralikcase breathlng tilough ita orn breatier pipe.

Outborrd rD
77

N
fl 

xa.o
t65A SGPI

fle.er"ec'a.*c*"
Fig. l0 Air brclrh.r Piping

Ih€re should be no tbcket ln any DArt of
ahoultl extetd stlalght out, wlth lta opetr enal

i'.be breather pipe, lt
tulned back. ea shoirn.



E. Electrlcll ttlrlng Procodure

rtro kLndE of €IectrlcaL wlitng ln tlra €h91ne roon are fo! the
alatlr sygten er*l contlol sygten. For tho f6!net, llatn clrcuits ato
provtded to tletect and ltrdlcate vallous lube-o1.1 ptessures (englne,
turbocharge! anil narlne gear) atd coolant tenperature. Sengolg are
switches of pregsuxe-actuateal at|dl telpetatu!€-.ctulted tlPeB. ID the
€vent of abnorhaL cordltlon, alarn Ls sounded off atd warnlng la!E)6 a!6
Itghteat.

Ihe conautlon of t.he DarLne gear 13 elccttlcally Eupervlsedl.
LLrlt rrLtches a!€ hatalled ln the Dallne geer (clutch) to Lndlcate
tti6 clutclr poaltlon. lt ls by referting to thls lndlcation at th€
contlol panel that the clutch ls controll6il ln dllvLng the ProPeller
3haf,t.

Tachomeier

' .1

*r I
IITiarr",vJ

Pr.3$,reand iemp€ralure

t - 1

Buzzer

flg. | 'Wirirg di:Umm
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R€mote control Bydteir (Idtle type)

The englne governor anal the naline gear are lemotely controlled
th:iough push-puU cables from the conttol heaal located to one side of,
the control panel, as sho\|yr in aig. 1. For the given distance bebreen
the contlol panel'and the engine, these cablea are hade as short es
possi.ble. Push-pu1l cables longer tian 13 neters are unreliable for
tl.ansnlttlng contlol motions accutately. Special cables are u€ed lf
ttte cabJ-e llne is longer than 13 tneters.

tha renote control system of th6 TlT)e-S engilre, aEanged as
descrlbed, is very sinple anal easy to opelate. The cables are routed
atraight or nearly straight, i{ith its berd, if any, not Eharper than
200 !l[l ln radius of curvature. aig. 1 shows the cable intelconnectlon
beb/reen the control head on the one sido ahil the gov6rnor anal clutch
on t$e other. Note that the governor anal clutch can be locally contl.olled
in the event of cable faiture.

Contro l  panel  {opt ional )

Fig. I Remole conlml csble lines

F

t"

Clurch
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Modol BT35H
ODcntlon

,15'l ihutr.l

lm"

locling
Throtrl. bvor

45"

Clurch l.ver

Tabulat€d data

- Capac.lty

clutch tlEotua

Stloke
Ah€id l0 6 Ef$ 97 e

Asteah {0 6 trot 97 !!r

tever Bhlftlng
tlirectlon se6 8Ig. 2, !bov6.

I6atl at englne
6ide

gax 30 kg t{.r 20 k9

Doa!|al l0 kg llolDal 16 kg

l{ar paoot toad
for t ct.lrlg 20 k9

- netght 4.9 k9
- cabte lll-l,Bx c5ilD GGlloi I I00 cllDp t!EE' .ttok. lO0 rol

Fi, r
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I nataLlatlotl

l. control head (!erFte)

For lnstallLng th€ control heatl, b€ sule to sel€ct a locatlon
t here there is enough space rEouid rndl fle€ leve! sblftlng op€aatlon
is $Eranteed,

&ply th€ template on the floo! .nd drlU lnstalung hole8.

Before g€curing tJre cohtlol hoait on the floor, inatrll coDtlol
cebles in.th€ head foUoirtng plocedulea ln 2, ard 3 b€lot.

2. clutch cablea (control h€aal slde)

a, Dependl.ng on the control h6ail lev€! opelating ltanDet, rhethe!
right hand op6lation o. Ieft hard ot €ratLon @ whcthc f'uul-ng or
plshiDg olrelrtion for ahead ev4ant, th€ ca.bl6 lnrtaUit€ sLle
(1) or (2) allffers. see Fig. 3A ard 38, below.

I
Fis. 3A whc]! hvcr k to b. PulH

for rhcrd morycm.nl

Ahe.d N.uir.l

nl l2l

Fir. 3B wh.n lcv.r b to b. Puth.d- 
loi.h.d morltncrl



b . T:here are thre6 conn€ctlng hol66 trrorrlded on both sl.iles of the
clutch opelatLng ptate, Select ones rccod.dlltg to Ure clutch
atroke of your e$gine.

For 35 mm clurci tt.ok€

- 47  -

For 45 mm ctutch stiok.

Fle.1

p:',
Th'ottie crbt€ l10l )R/ 

-----

"E"' inn t€l\h gu,n;ns tql

Cabl€ se(ins B

Throttle cebles

;-lti'ri",r"-'-g
Lug { l l

Cable 3.nins blork B (71

Fa. 3
Clutch cablcr
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rn6ert clutch cable roil (2) lnto lug (1) unttl the :.oil entl
appeares ln lts steppeal patt anil aecuro lt by ttghtentbg nut (3).

Insert bushing (4) tnto t-he conhectlhg hols of the clutch
opdrating plat€ as EelectoA In b, lbova flon ttre flont slale, anal
Lnsert pin (5) Lnto bushlng (4) flcrd tll€ bach slile. secure lug
(1) and the clutch operetlrg phte slth rn' rlngs (6).

NoIE: Apply a coat of grease to Dl.ns (5) befote assenibling,

Attach cable settibE block B t7l (elther fot !19ht hantt or feft
hanil operation) to supFort plate (9) anal secure it by tightenlng
nachine screws (g).

Throttle cabfes (contlol head sialel

connect lug (1) to thlottle crble totl (1o) and lnse]rt pin (5) into
throttle operatlng pLate (l.t), Secule lug (1) and throttle
opelating plate (U) r,lth rrEn ring. (6).

NorE: Apply a coat of gt ea6e to pins (5) before assernbljng.

Attach cable settl"ng block B (7) Ln tjle sane way as ln 2.e.' above.

cables bebdeen control heaal anal engine

Bending radlus of the cable ltrrst b€ over 200 lt[t at any p1ace.

clanp cables loosely nlaliray, noc too tight. Excessively ttghten€d
clarps nay increage frlction and i4)ede snboth aDal easy bovenent
of cables.

cables (engin€ side)

Clutch cables

- Place engine clutch lever in neutral position. anil place renote
controL fever ln neutral.

- Adjust pin on ball-joj.nt or clevlE ofl cable ebil so that it is
in line with pin lrole in engiDe clutch lever.

- ?1ace englne clutch leve! ln ahcaal gea! positLon and Place,
iienote control. l6ver ln aheaal poBitlon. At this point, check
irhethe! pin on ball-jotnt o! c1evl6 of cable enil is in llne
nith pin hole ln engiDe clutch leve!.

b .

b .



- 4 9 -

- Phca €nglne clutch le\t€a la a.|tEn gaa! po8lttotl abil pLce
!@ta control leves Ln rstaln t|olltl,on. Ako at tbls tbtnt
ch€ck ln the ge€ rray aa abova.

- l't€s ldjuatlng the pln so th.t ttl! .Dil Dln hole ate J.n lin€
slth €acb othe! ln each of ahoilr l€utrrl ltd rstcrt! poal.tLoD.
B€cnle each cable to etglne.

b. !!h!ottl6 clblea

- Place both cnglne tbtottla lavaf ahd !@te control lev6! ln
Iralt. "

- S6cri!€ elch thlottle cabl6 to engljta rf,tcr ldjuatlng Ur€ pltr
oD clevl,a of csble erd .o thlt lt t! la llne vLth pLn hol. ln
englne tirottlg 1ever.

6. tnsDectlon after LnstaUatl,ql o! cotrtrol c!b166

Af,trr ilEtd,Iatl'on' check vhatAaa tba cottrol cable! can bG
op€rataal trLurout any utralue fdce.



tr. F ont pon€! tak*Off

Totrl Pl\) horsoponer

1. The graph, belor, LDdi.cates the naxlnun hots€pder output that
t€ p€!.ldtted to be taken frdl Ure f,ront etrtt of the eDglne
through a poweJ tlke-off (mo) consl.stlng of a flexlble coupllng
and a pulley suppolt€d at two polnts.

2, If the power output avaLhblo f,ron tie front e]lcl haB to be uE€d
fo! cross ilrLve, Ilnit the output to th€ value iteterblrable ln
the graph given in the followlng !Eqe,

3. tlh€re the Pm of ltem I anil that of, Iten 2, abovo, have to be
jotntly plovid€il at the flont eid of ti€ engllre, then the t-otal
power talen off nu6t be lrtthln the ll.tnit shonn Ln the gradr
below, ard the cross-drLve porer as !,art of the total bust be
lihited accordlng to th6 graph of the foUolrlrq lrge.

4. rt is highly egseltiai that the ylo 6haft itl Elace should er*riblt
no no!'e raalial lunout than 0.024 M. Check this by taklng deflec-
tion reaallngs in the u8ual nabne!.

375 BHP

6 . !
.!

t
-P ;-

3 9  ! e

b b  z r c
l p
a h
E:.-

Ensine 3ps€d, N lrFfll



Flont powe! take-off for medlm pooer

sr4Dolt the abiveshaft and v-DuLley wlth
bearllgg) ard use'a flerlble coupllng for

trro pillo$ blocks (w1th
coinection.

llors epower aUowed for cross drive

1. The flont-enal PIo preferreal fo! th6 Bubject englnee conaists,
rn&tnly, of a fleilble coupllng atit a pull€ry nhoa€ ahaft is
supportedl et t\ro polnta, Taj<ing polre! off for closa alrive in
the rlantre! Lrdicatea here is pend.ssible, though Dot preferable,
plovided t}lat the cross-&lve polrer be linited accoialing to the
gEaph glven below,

lhe gd.aph, be16r, is applLcabl€ to th€ cross-drlve arrangenent
in which the dlstance betireen the coupltng flange face of
crarikEhaft and t-lle centerll.ne tlEough PuUey gtoove is not
gleater tiar 250 @. rhe dlstance is inallcsted as .0 in the above
sketch.

M.x,37E AHP/ I ,O0O rpm
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rh. .n!r.. tronr coulran5

celculate t$9 maxlnln auouabla bolEopore! accolallng to this
fordrla !rh6r6 the tllBtaDco I a*ceda 25o @:

E, E C250 x :-*

*h€re E! s De*. alldabla hoEsslror.r

H250 E ltlax. allorcable hor!€poYaa
the graph for I < 250 !ul.

Be sure thtrt tlr6 cross-dr1ve P:IO lrla
Dole raalid. Fundrt tha! 0.024 D rlt$
the belt tenaLon ag neceEaiuy.
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_ 
fd l - L to, -arod

(BEPI itstqDlnable tn

Its Bhaft cxhlbltLng no
the belt tonalon€tl . Ad juat

600 mn tor aSAC€.t
550 mh tor 6SACEn

En9in6 3p..d, N lrp.nt

!/r.r. !o aHr/r ,0o0 rFm

4 .



F!.l.o|tt c@lin! Cump mdnr.d
t83 dm lo0.rd or No. I cylin&r 6nr.r

cldrh6h to b. r.por.r.d !r l9?3 mh toMlrd ol
No.1 cylind.r st.r in cm@l

3t.y ioinr lor w.t.. -/
lEmp n .r

En..e.Ey c@lilg{.t.r

lub. oil pqmp m@nr.d
,95 mm lo.w.rd ol N..l

NOTE: Th. FfO device must b. within thc apac. bord.r6d by
th. hrtchld arca!.

DetriL of front.end PTO for 4SACE.l .ntin.

Fo.lslva coolin0 pumO mdnt.d
tA3 mm lotulrd ol No. I tvllnd.r6nr.r

c.mrhlh !o b. slvlr4l x 26tl hF tod.al ol
No, I cylind€r...r.ri. EhMl

E .

EI
_- 

->$Ra

z

! € .a a
8;- .1-

En.r!.nct coolin!{.t.r

Lub. oil plmp m@.r.d
825 mm loft.rdot No, I

The PfO dcvicc musl b. within th. spacc bordcrcd by
lhc [alch.d ares3.

h$:%+

: z

Pump Fd.r.dA59
66 lo,Mtd ol No. | ,,/

Detail! of fronlrnd PTO for 6SACE-! crginc
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c. Englne roOer vantLLatlotr

Effects of etlql.ne roo[l tes,elature

Needles6 to say, the engln€ porrar output dacraas6s as the afiblent
taE)erature rlses. To prev€Dt ro@ tctntalatur€ fra][| ti6tr|g and also
to euppLy tlecessaly al! tnto th€ roorn, v€ntl.htora nre requlred inali6-
petrsably. Nac€ssaly vontllator celEcltlca lre as fotlows.- pleas€ be
aule to aee the users equip theit etglne ro6s elth veltilatols of th€
r6qulred capacitles.

4sACE-l : 120 b3/dtn

6srrcE-I ! lgo r3lrLn

Ventllatinq fahs

- Fo! keeping dol'n the englne-roout te{parature ard suplrlylr|g flesh
ai! to the engLne :.oon, at lolst tt.o cowl-head venttlatorg-aie needed
in addition to three veitilating fet|!.

wlth.a 4SACE-I engin€, thr.e 40 n3^lnuta frns l,tII be sufflclent.
firree 60 !|Thlnute fans $ill be gufficl€nt. tlE€€ 60 n3,/nlnute faDE ?reusuaUy fl.tted to the €nglne rodt irl-th a 6sAcB-l etglne.

Tw; cowl.head v€nritaror3,

Fig. I Enginc-room v.ntihtlon

ventlhtor :.ocetlons

Co!0l-heail ventilatotB tak€ thelr porlttoir at the forwaldl secrlon
of the englne rooh, one on the rLght end onc ol tie teft. Teo v6nttl€-
tittg fan€ are ner(t to the coel-hasat v6ntllato!! ltral dres Ln outeriate air.
The laat fan ls locat€d et the !c!r aactl,on arit Duah€s alr out. Fans
etd ventlLators have thei! lrdoq etda so rlArrbd thlt tho adldtt€d
alr ldlL not sb.1ke th€ enghe: chlllLng .tly t|olrnally hot !,art is
halDtrul,


