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Chapter 12 Installation and Firting

{. Propeller And Sternt Arraugemnent ‘iH}“PS‘I;H
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1. Propeller and Stern Arrangement
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2. Engine fnstaflation
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2 Engine Installation

2-1 Engine room

The overall layout of tha sngins room id planned for sasy

inspection, servicing and handling of the enging, fronl

power take-off and auxiiiary machinery.

Do nel ovarlook the paasitan and space of the fuel tank,

battery and Kingston cock and their related piping, wiring

and remoie control cables in the enging mom layout,

Thoroughly study all the equipment and apparatuses to be

Installed, and consult tha shipyard and make & paper an

Lo provide oplimum engine rogm space.

The engine room conditions required to handle the engine

will ba covared Lelow

1) Ventilation inside engine room

Since an increase in the engine room leamperature
causes a reduction i the inlake air volume and thus a
dargp In engine cutout, ventilatian inside the engine
FONM MUst ba ampia

12) Space must be sufficient to mova the propeller shaft
flange face loward the stern when disassembling the
clutch, changing the gear, etz

2:2 Engine bed

(1} Althaugh tha inztallalion angle of the engine dillers
with the hull shape and engine Installation pasition, it
must be 8% or less when the vessal Is cruising. If tha tilt
excesds 87, the cutpul will decrease, the exqaust gas
will calor withoul the speed rising, vessal speed will
tall or the parls will wesar abrormesly, and ol consumeo-
tion will increase,

- Progeed B diamretar O or graalet
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ronied 1o g
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(2 Engine bed shall be designed 5o that there [s no con
Isct hatween the boliom of Ihe enging and the hull.

| | T i
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(3} Sufficlent space musi ha available for essy setting of
Ihe wrench 1o the reamer bolt on the propaller shaft
jeint,

{4) Tre bed must be constructed 50 that a wrench can be
sat &l the bottom of the enging bage 1o retighten the
ergine mounting bolls.

[5) Maka the bed such that the propeller shaft and engine
drive shaft are Ina straight lins
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2.3 Engine installation angle
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2-4 Dimensions

i

1 RAL 20

[Fagb) Le

1 A e

WOTH IO ~

CF LI kB2

(1) YSME-R

TSR

Ul

) Lrd 1 g2y
i 490 528 o
(ErRHEE (e oL L A =Ty el
mm._u:“;m
IR TR e}
\ a |l =
1 I Lo
Ly —
I =
B | Ly ! .,..I... =
=28 = |2 | modlon
@B o=
El3iE q 5
| *9 o m*
i ¢ E |

iy Fi
1] i
8,

e pLe s

WETtElaE

=+
...m—..un.m

Ll U

i k) R 141 =3 e

T zoloa
“lezarcziy

L=y

r..._..u..."_ T

IDGERE A0S

LBIUY deiea Bugans

2 I
I
fer B L2LH |_|

. iz b g
WEOLee

124

fHeG) eel

Priaated o Junan
FE23AB0TE




Chapter 12 Tnstallation and Ficting

2. Engine tnstafiaion
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2. Engine Installation
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Chapter 12 Installation and Firting

2. Englac Instalation T T
2-5 Engine installation method 2-5.2 Flexible mounting
2-5.1 Fizxed installation oy
e I“'-.L
£ il Y
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= il i L
Sagire side ot £ ! l Cutput skaft csupling
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Spnng washar i
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,Ix»’ N8 (2) Fixed type llaxibie mounting
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b
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£
i1} In order to provide suthcient conlact area between the
underside of the mounting leg and the engine bed,

finish Ihe engine bed surface s thal (U is even and
fasten the mounling leg securely using hexagonal

fecits.
(4 Tighten the bolis unilormly, Do not unevenly orF

aexcassively tighten balts that are not cenierad,

13 Adjust the shim on Ihe undarside ol tha mounting lag
50 lhal the propeller shaft is coupled with the thrust
shaft In 2 straight line.
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2. Lingine Installaiion

SM S VSM

10
(4.31)

3/ 2T (0043
"
'

MIZ (a2~

5 ok

fo e
{155 11.37)

{5 Fleaxibla coupling

R iR

When the enging |5 installed with flexible mountings a
flexible coupling must always be used al the propeller

shaft coupling.

NOTE: Install only after |ha drive shalt coupling and pro-

paller shaft coupling have been cenlered.
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2-6 Centering
2:6.1 Coupling mating face measureman
. Dlal
e gauvge

Fesslar gauge

Memitvn on dipan

FIREEASITS

Before instaling the propeller shaft in the engine
(intermediate shaft whan there s an Intermediate shaflty,
make sure that the cauplings of both shafts are centered.
When the cenler of the enging is too high, adjust by cutting
the engine bed, and when the engine Is too high, adjust by
Inserting plates.

GO0

BAL

ta) Install & diel gaugs on the prepeller shaft coupling and
measure  the circumierence versus  drive  shaft
ceupling cantar run-cut (at four equally spaced points
around the circumisrancs).

Then Inck the drive shaft, turn the propaller shatt and
dial gauge, and measure the oulslde periphery of the
drive shall and adjust to the value measured at {a)
above

()

=

2-6.2 Alfer launching the vessel, check whether the drive
shaft and propelier shafl are aligned.
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3. Stern Equipment

3-1 Stern tube Installation

Tha bearing at the point at which the stem equipment
passes through (he hull is called the stem tuba The
propeller shaft is supported by inserting  lignumvitas
(wood), cutless: bearing  (rubber) and  other supporl

Brags slall

SMSYSM

malernals. The propeller shaftis Inserted into the stern tube
and the bow end i= connected to the intermediale shall o
drive shaft while the propeter shatt is inslalled in the sterm
and laper,

High strergih bréas castings

i

A alainlass slaal shalt Y

Lignumwites

(8] Inilial driling
Bore a 30 ~ 40 mm diamstar emporary hole smaller
than the stem luoa through the hull as shown in tha

drawing

sHraaaller shatl centar lira
¢

+Engire bed

i’
Siarn box

* Sal the Pole canted, (han drill

by Fassing the centering line through the lemporary hole
Fass tha centesng ling lhrough the temporary hale
znd faslen one end to the stesring post and 1he oiner
end to the engina reom wall a5 shown below [The ling
zhould be Hghl)

Ruddar .

Pariiticn wall

HMegnped fn dogei

FUzEAS07E T

" Cnemical ruchar

Stearitg a0t f

Portilion well

engine room wall. Than insert plate A, which caries
the centerng ling, so that it | movable In all directions
to allow comection of 1ne ling's pasilicn.

Fasten the lins as illustrated in below [B] lor sasy
removal, The emoty hole in plate A [aller the linz |5
removes) permits pancil marking-oll ar cenler peep.

] Parallal crass frama L
o o

(=
S
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i) Centering
Measure lhe dimensions balwean various polnts and
the centering line and set Lhe lemporary position of
Iha epgina in accordance with the dimensions given in
the drawing.
(1) Measure the dimension between Lhe cenlaring
Iine and the lop of the engine bed to delermine the
installation level and height of the crankshafs
center line; then measure the clipping marging of
the sngine bead,
Measure the dimensions between the centenng
line and the inside surtace of the englne bead,
At the flywhesl amd cluteh, measure  ths
dimensions between the centering line and Lhe
afup's bottom tao theck that the clulch case
enging oll pan, and flywheel clear tha ship's
bottom or slespers,
Than lemporarily fix the centering line ad|usting
plate A,
Since canrering based on the stem tube hole is
performed on fand, ample sngine bed chipping
allowances under the center lineg must be provided
teatlow Tor possible diztordion atter launching,
NGTE 2: If the fiywheel, oll pan o clulch cass touch the
ship's bottom or any sleepsr, ralze the shaft
center. However, in this cese, the sngine
inszallation angle must be no more than 89,
NOTE 3: The engine should ba installad on as horizontal a
plans as possible. Remembear, propellsr afficiency
is highast whan the engine Is horizantal
Firal driling
After temporary centering, mark offl one starm tubs
hole on each =ida of the stern box based on Lhe
centering ling, and than bore holes that exactly fil the
atern lubea (no play),
Stem lube instaliation
{1 Remaove the contering line, bul silhar lsave tha
frame of parallel crosses or mark off Its canier
position on the fronl wall of the engina room
Insart tha stern 1ube, check for interference, and
temporarily tighlen.
Centering far stern tube instaliatian
{4} Prepare a woeden bBlock having & center hole
coverad with & thin tin plate.
Hammear the black into the oropellar side ol the
stern luba, obtzin the canter point with a
compass and than make & small hola al this
paint with a nail aor the line. Pass one end of the
centering line through the hole and fasten the
otherand 1o the amply hole In plate A (31 (5.

12

(2

(4

NOTE 1:

(d)

[2)

(2

i

Peiwded G Japea
FIELAITE

o Woodan black

Thin hin plata

NGTE 1 The center deflection of the stern tube is 3« 4
tmes grealer at tha Imnt of the engine bed,
Theratore, sufficient care must be exercisel.

NOTE 2:If tha stern tube holes are so large that stern fube
play is excessive, lightan Iha stern tube to the
correct pasition and mark that posilion so that the
tube can be replaced correctly

Check that the cendering ling is at tha center of the
starn fube at the inside flange. IF not, centar by moving
either the stern tube or the centaring line,

{2 When centering the propeller side of Ihe sherm
tube, the w=s of a centering [ig with varicus
outside diameters that fit the stern tubs (balow)
will prove very convaniant,

Sternlube

Caniuring jig
J i

/
anE e ey

' Cantering lins

A tapered [ig can be made foraninfinite variety
of stem tube Inside diameters.

EEERa AR R BB EE .
sus;sfrz;—f?‘-kmxurgjsfg S
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4y Fitting of stern tuba tightening surlace
Pay caratul attention 10 lhe rectangularity
betwesn the starm tube ana stem luna fighlaning

surface af the starn box when lilling.

L Skarn tabe
-

Hiam Box

MOTE. Il the stern tube and stern ube lightening surface
of the starmn box are nol exactly rectangular, the
stem tube will bend whan tightened, causing
ovorheating, seizing, aboormal hgnomvitas wear
and clher troubies,

() Attaching the stem tube
Srern tube Sanvaz pecking
i
Canvas pasking / [

Huorn Mange -

i3l Paint the pulsikde ol the stern tube with rust-
preventive painl.

{b} Paint the stem lube flange and the surface ol
Ihie stem box with white paint, and attach the
canvas packings

i} Install the stem tube.

id) Paint the autside ol the stern post and 1he
starn tube (lange with whité paint and Install
the canvas packing and the stem tangs.

Alsa paint the screw hales with white paintand
lighter 1he SCrews,

{eb Attach the clamp for the sierm fube chamical
rubner tupe and install the Tastening wire

ty Drive i the coach sGrews to Inck Tha insirds =nd
auteide stern tubs flanges and (ock the stem
Harige nuls,

3.2 Propeller shaft insiallation

After fitting the starn tube packing gland ta the propeller
shalt, fit the oropeller shaft to the stem tubs by hand.
Betore litting the propaler shatt te the stem lubs, cean the
Imterior of tha stern lube and coal the dgrumdltae with
greass, Wen suspending the propeller shatt with a ropa
when inserting the zhatt, the rope must not contact the
runber coil directly. Since propeller shaft insarfion s
performed at the narmowast part of the hull be careful not

Frinted om Japan
FoziAs0?s

. Blern twbe fignge

i
Maonting mut

1412

to damaga the brass coll and rubber coll, After Inserting the
propeller shaft, check the clearanze batwean the stern tube
and shatt while tuming tha shall.

Insert the waterproo? packing at the sterm tube packing
gland. Use bralded string boiled in grease as the packing
D not use a long coil, But rings cut one 8t a8 tima, such &8s
piston rings. When inserling the packing. the notches must
allermate,

Tighten the packing unifarmly  while measuring the
distance from 1he starn tube face 1o the gland face so that
the packing cland is not lightensd uneseanly,

3-3 Propeller installation

{1} Firat, remove the shaft key, coal the shaft with red lead
ol bzanng blue, fit the propelier shatt, and mark the
position of the propeller ontne brass coil. Then chack
the propeller shall and propelier hole contact—if the
gontact is poor, correct. Poor contacth and play during
uss will damage the key and hksy groove Aller
repainng, inalall the propeller and mark s position an
the brass coil,
Trnan ramove the propellen ingsert the key on the shaft
and fit and tighten the propeller. However, batore 1his,
check whethar the marks made after repair match, |f
they do not, the key |s touching and must be ra-
rmoved and cut.

L Hubhar paaking
o

(@ Measuring the dunansions of the walerproofing rubber
belween the propeler shatt and propallar.

A
- =
B line
)"'\\-'.\__ Go=8~B hghigning alliwanca
Fq Proagial i shal _:]
Prograbiar boss |

Wataproeting rubbar
thickress [dimension)
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d. Stern Egquipment SN YSAL

Inzart the propelier onto the propeller shaft and mark
the end of the propsller on the bress ool The
diflerence between the A cimension and B dimension
in the figum s the watarprool rubher dimension, but a
slight tightening allowance must be meade.

3) Propeller position
With tha propellsr installed, the ship's tull spaed will
not be obtained i the spacing belween the propeller
and hull is Aot equal to, or greater than, the value given
i the ligure.
The position of the propeller section shaft center must
b Al leasi the diameter of the propellsr frem the
surface of the water with the ship fully loaded.

120 w60
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4. Interior Piping and Wiring

4-1 Exhaust pipe
411 Exhaust silencer instaliation

-

_Exngust pipe

S

i2) Precautions
1) Always use an exhaust slbow when the direction
of lhe exhaust musl be changed.
2 Glarmp the pipe w the hull @1 suitable posilions,

) Decide the exhaust sllencer Installation position
acoording to the structure ol the holl, bul since
the silencer reaches a high temperature, |1 should
protrude past the cabin,

4y Whnen piping the exhaust, the pravenlion of heal
darmage and fire must be considersd because the
axhaust 15 hel Always cover the surface ol the
exhaust pipe with a rug.

8} Take measures to prevent rain from entering the
grhausl pips when the ship s moored.,

€) Avoud long piping, When the piping must be long
angd 1he change of direction large, usa lamga
ciemeler pipe,

e 4-1.2 Mixing elbow instaltation
J’“‘:}‘ (1) Instatiaticn method and dimensons
P AT
= E A —-—fﬂ‘m
# %
- -Lxhaust silencar ,f" ¥
{ Miking ol binw -!‘_..--—-H\ ,// _ﬂ_/"_:‘\_\_‘
My, ."‘ ™ L] [ /"'- b
E:;ﬁ / g I||' L i1
= | PrIo r____.a—- l
_ q‘:‘ el i
i-.:?_aii Exhaust finow o At \I
T—." ] — al X
L\.\_\w{ e )
- F Ay Mo clin— 1 e \?\-
SN i — {’
I.-i\&l -.r /r.' J f-\:-{\j . )
—Shi. Hu:ta-hc-sﬂf___,/ /.r'f ; 4
-:\r', ‘/ 1! ’_J /;.
lr G o
h-v"" \\H"\. .-‘"")l
Rl e T
| * Qubbsar hose connecton dimansions
[Dﬂ 501,87 mimiin, i
11.87)
|, 2o = | = = =
[EAEH T i';
4| med
TR
=
Surfacemest e coverad
willbrar aahesinh | i
Fublrer hose

_ﬁ.

Imside dizrmator HEH mam
Outelde digmwtar 83 ~ 70 mm
Hape iz B5 - 70 mmnn

{1y Installation meathodt ams dimenaions
« [nstail the exhaust sdencer elther directly 10 the
exhaust elbow installen on the exhaost maniloid o

on the ax<baust pips.

+ When the sllencer is Installed In tha exhaust pipe,

Usa an axhaust pipe sockel

« |n the case of a horizontal exhaust, use a horizantal

axtaEust slbow,

Printen am Sfonan
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SAL FSA
Whan the autiet port-of the cooling water is above the waterling (when G s greatar than 200 mmj;
Weler mixing elbow
/
I.’Gunl.l'[g weat oullgl proe
] ;
— .
W
|\ =
=
L/ §
[ |
r Engire '.’,u
1 ]
l )
Wader Linge—=———" Al
oo _.__._-—-4"-"‘. B TEDrm 50T ) R
e e B 350mm (13, 78In.) M nlmum)
Water lack
When the cooling water outtet port is below the waterline (when C is smaller than 200 mm):
! II,IHI‘IE'1 & oreather pipg s used irsload ol e wes o walag
il.t / Vacuum valve
 E— i ———————=r
Fx
1A = o
W /EE?"( |

I..,"l.II '!/}_:\ Mizirg u\.l..\;'-':"_ ) LI | ¥

A m % B o
% NN el e
\ S i b i
Y T N \.n A 'IFT:‘_;,_ == .I,. 2
e '|.__,_i a H ".I | || |
| | |

*---.—----—-_\ Eng ne i,l A A S0mm (S8 0. (MIrimuJaTE

: 2 I/\"’l . B AR0mee (13 i ) (Mirsimioe)

1 i O 300mm (11 & n] (Minimumi

s, ‘n\ = E F00mm (38300 (Minmumm)

&
\
b
L
o

Irsme diameler of cooling water aipe; 1Tmm
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4.2 Couling water pipe
4-2.1 Kingston cock (R-type:option)
(1) instaliation
* [etarmine the position of the Kingstorn cock oy the
positon of the cooling waler pipe and the direction Shigxinteng
oftha coallng waler pump Inlet jaint,
* Finish the contact lace of the Kingston cook hole
drilled in the ship’s bottom by grinding.
= Instail the cock using canvas on the outside of the
hull and canvas or rubber packing on the inside.
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(2} Scoop stralner

The inler saction should have & dooble botfom o
prevenl troubles stemming from 2 lack al cooling
waler caused by the sucking in of vinyl shaats atc, At
the Kingsion cock inlet porl Install the strainer so-that
the large arca of the scoop stralner faces away from
the direction of tha snips forward movement, 85
shown 1o the figure,

(v Piglng
o Uag rubber hesa for proing from Lhe Kingston cock
T tre cooling walker pumip,

Rubber hose size: Insice damater x ouisicos
diamater x lengih = 13=20= | [mm)
Hose clip size: @22 mm

* The piping musl be as straghl as possible and
bends must not be severe—dlamster must be
100 mm or graatsr.

(41 When two Kingston cocks are useg

Whan one of the Kingsion cocks becomes cloggad,

operalion can be switched to the other while the

clogged cock is being cleaned, even during operation

In this case, use 8 3d-way cock for swiching.

Three-way cock
.

\ o

r.,

Caaiing waler frump

Kingawn cachk . T Kingswn cook

Fangslon cocks instaked ol peo sl s

4-2.2 Cooling watar cullal pipa
1) Whan.a mixing eibow is installed. reter to the exhaust
rubber hosea piping saction.

Printes au Jupor
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12 When the mixing elbaw (s not used, connect a ruboer
hosa to the cooling watar outles ficture so that tha
cooming water is purged directly from the ship.

mein.

2 17.3 (068

eaH il Diekane

Hase Glip

“RLbber hose

Viry! pipe should ba used

Hugtaiar Posa Glen lgide denator - oolsida digmator »

.E-n|=||_"| =
1 =84 = Faimmi Hosa oip s

4-2.3 Bilge pipe piping precautions

Always maka suredhs
inlat o pe ks higher than
# tra water lina,

Ry
K\‘M-”/.‘) ~Bilge pump

1\
\‘I.
CHirane

i1 tha wingsion cock s
not Slosad  water will
enter fram tha cock

4-3 Fuel tank and fuel piping
4-3.1 Fuel tank
(1) Clean the interior of the fuel tank with light aill and
install the tank in the hull,
i2) The luel tank must be positionad so that fuel s casy 1o
ada, lual level is sasy 0 chack, and draining 5 sagy
Marecver, lake engine mainlenance and Inspecticn
inlo consideration when deciding fuel tank position
(3 A losl pump 15 installed &5 stendard. ot the fual tank
should be installed 2t the highest ocossible point as
nearthe engine as noesihble.
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(4) Fuel tank (optian) detalls
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4-1.2 Fuel piping

{1} The hose must be as streight as possible
Minimum bend diameser S0mm

12y Ba carstul that Ihe fuel piping does not touch
cxhaust pipe or other hot garls,

(3 Fue! pipe (option) datalls,
i .-_'t_ll]l_: [FE 1) mmfir.|
£
= o —1 .
E 5 i [ I =
E RV ™ ™ 3
E Mlatonal. Buboor bosa

Companent parks, Sonnection jo-n1, cap nut, two
hoge bands G407 C-S0050
4-4 Elecirical syslam

4-4.1 Battery installation and wiring

Part

the

Fuel tank slds

(1} Selacta batiary position which meets electrical wiring

reguirermnents.

The hattery must be posltioned for casy checking of

the electiolyle leval.
2} Install the battery on the battery mounting frame.

{3) Connsect the wiring securely 2o that there is no voltage

drog, and cover 1he lerminals [or protection
4] Select battery cables (batlery—starler ground,

bat-

tery—baltery switch, battery switch—starter) having a

total resizlance of less than 000252,

44.2 Instrumenl panel
{1y Mounting dimensions
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Lirill the mounting holes and boll holes 0 accordanca
with the instrument pare: maunting ciagram,
{2} Inatallatian lecation and dimensions
The instrurment panel should beinstalled in 1he calsin,
bul If it is installed oulside, pay carsful attention to the
following points.
1y Installin 2 location whene Ihere is no danger of the
pan#al being 2plashed by sea water
2} When the Instrumenl panel is inatalled whare (1
may be splashed by sea water, install 1 In a
racassad posilion or ingtall a cover.

= Inatrument oanel

=¥ . Transparant cover

T Indrumen| prEnel
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3 Installationangie
Theinstrument pansl rmust e installad st anangle
ol belween 45% and 90" o arevent Indicating
errors.

4-5 Remoie control
45,1 Remota contml stand instsllation dimensions
(1) Morse one-handle remote cantral IMT)

meuriing nols

™

HH B (FREET) e
Must be matchad ta contral stand

& %

=L
-

F 30 18- 18 7

ahprwre (2BIE T
(2 Englne stop remote control, decompresson remole
canfrol

[ EAED 0 oo 000N = ,,if'l
|

TirrWin.

o

@115~ 12 (088 ~ 0,47 hela

Comman to both stop remote conlrol éand cecompression
remots control

4-5.2 Remate control cable precautions

The remote control pust-pull cablie mus! beas straight as
poasible. Numerous bends will ingrgase the opesating load
and shortan the life ¢f tha cable

Prinded dnJupce
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5. Front Power Take-Off

Power 10 drive the deck machinary and small generalaor,
pump, comprasser, elc. can be fakan from the tront of the
anginge. '
Power take-off capacily, drive system selection and the
quality cf iniﬁ"taaltat_i_ﬁn cenlering have o cunsiderable sffect
on the enging, and care must be exercised.

5-1 Front power take-off details
A crankshaft V-pulley is used as the front power fake-off
coupling.

rrrsin
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Frem cylinder canter

5-2 Front drive system
Power 18 tranemitted sideways via V-belt withoul the use of

oulside bearings.
L
S ‘
Ml LHF_ Publey

Chgire [
% il

i i

Flanga of angines P T.0, shelt
Caution:  Dimenswon of L1: less than 20mm

irmanson of L2; less than 4Dmm

Privted (0 Japen
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5.3 Front power take-oif general precautions

(1) Wilh kil drive, the bell tension musl be adjusied so

that an excassive load |s not applied Lo the drive shaft,

Regardless of 1he horsepower rating taken out meke the
diametaraf thae pulley o The working machning gife as |ame
as possible and 52t the number of engine rotations to hign-
speed. (Use of the engine for hours at a low speed gives
rizg 1o hunting, ate. If the dismetar of ihe pulley iz large, the
V-belt is becomes more durabie,
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