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Foreword

This boak describes tha pracedures for sericing the 4.JH3 seriaet marine diesel angine.
Use this manual to help you service the engine accurately, quickly and safely. The
descriptions in this manual are for the standard engine. Therefore, the specifications or
coMponents of your engine may vary, depending on the exacl engine installed in the
ship.

Formare specific details, also refer ta the service manual for the ship.

Mote that modifications may be made in the specifications ar parts in order 1o improve
the engine. Any such charges which affect the contents of this manual will be noted by
issUing a modiflcation report 2ach lime a change is made,

For details about the marine gear, see the service manual for it (HINSHI-H10-011}.
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1. To Perform Service Safely
1.1 Warning Symbols

@Most aceidents are caused by neglecting basle safety rules and pracautions. To prevent tis type
of accident, always fellow sale working prackices.
Piaase read this manual carelully befere staning repair or maintenances in order to gain a full
undarstanding of the salety precautions and the appropnale inspeclion and maintenance prace-

dires.
Do nol attempt to perferm repars of mainlenance if you don'l have sufficient background kngwl-
adge, or it may result in an acccdent.

Bl i impossible 1o cover evety possible dangar when makirig repairs or perorming mainienance.
Thetefore, you mug! always exercise sufficient ganaral consideration lor safety. in addition. 12 1ha
specilic malters markad with ﬁ CAUTION, bath in this manuai and an she preduct. Especially
when performing a repar of mainienance procadure nol descrioed in this manual, ask for some
atlvico trom a person who has experigrce in that area.

@ The warning symbals used in this manual and their meanings are As lollows:

DAMGER-indicates an immineantly hazardous

A DAN G E H situation which, if not avoided, WILL result in

death or serious injury.

WARNING-indicates a potentizlly hazardous

A WAHNI NG situation which, if not avoidad, COULE result

in death ar senous injury.

CAUTION-indicates a pofentially hazardous
CAUTIO N situation which, if not aveoided, may result in

irjury.

@ Any issue marked with a NOTICE] in ihis rmanual contains especialy smportant infermabion 2hout
servicing the engine. If the adwce not lollgwed, the product's pararmance and cpualty may not be
glaranteed.

1—1
HI%sHI o https://www.boat-manuals.com/



1.2 Safety Precautions (Be sura to follow the cautions below for your own safety.)

{1} Service Shap (Place}

[ A WARNING | ® Well-ventilated work area

Jobe such as running the engine, welding and pehshing the paint with
sandpaper should ba done in a wall-ventilated warkplace.

@:: a [Dtherwisal

It can be wary dangeraus 1o inhale poisonous gas or dust.

-~ - - - -

[ﬂ. CAUTION ] e Sufficiently wide and fiat place

The floor space In 4 service shop whearg InspechRans or mantenance
are porformed should be wide enough and complately fiat, withioul any
pils or holes.

[Otherwise]

An accident May rour.

I _ .

- e— ——— — —

—

‘ [_.ﬁ. CAUTION | @ Clean and erderly work area

MNa clusl, mud, oil ar parts shauld be left anthe fleor.

[Otherwise]
You may shp, tep or fall.

", . . . -

{4 GAUTION | * Bright and safely lighted workplace
Tha workplace should be well lit. When perfonming a jab in & positicn
that |5 dark or difficult 12 see vse a porable wark lamp,  The bulb must

- b nowerad with 2 wire or plastic cage.
) Qg [Dtherwise]
If the light dues nol nave 4 cage, the bult may be broken and can cause

a firc.

- . _——

[ £k cAUTION | ® Workplace must have a fire extinguisher.
*\ Koep & lisst-aid kil ang a fire extinquisher close af hand. in case ol in;ury or

1 res

1— &
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2] Work Clothing

p— — —

(4 cAUTION | ® Clothing for safe aperation

: Wepr a helmel, protective ¢lsthing, safety shoes and other salely
] davices accarding 1o the job being perfermed.  Make sure to wear
close-fitting work clathes.

[Ctherwise] J

—_— . A — o — — -

A serinus accident can happen if you get caughl b a machine.

LS - —_— _—

(A Tools 1o Be Usad

- . . .
1

AVARNING]  Appropriate lifting and supporting devices
Newver try la werk an the engine if it is only suppaded with wooden
blecke or by a jack. To litt and suppod the erqine, e sura b2 Use a
crame with a sulhcient liting capacity or use a fixed jack designad for
the job.

[Othenvise]
'| A sgrigus Gocidant may ooour,

J— JR— ——— — —— . . . N

(£ WARNING | # Use appropriate tools.

Usge the night tacis far the job 10 ba done. Always use the corecl &ize
Iy kl : toal 1o laeset ar Yighten parts.
. I' R
L@“"\'I P |Otherwise]

A sernus injury of Bngine damage may coCur,

'

{4} Use Genuine Parts, and Lubricants.

- - -

| zﬁ, CAUTION | ®Always use genuing parts.

H LR 1l -I 1
. T:% .ﬂﬁ [Otherwlse)

L*"—ﬂ 1 The eaging [fe may be shortened gr an accidenl may oceur.

. —_— —_—

{5) Tightening Nuts and Bolts

[.ﬁ. WAHHIHG] - Always tighten each part 1o the speclﬁed torque ifitis |
given in the manual. |

—% .J\_/, [Otherwize]
ez Loosg or falling parts may cause damage or i urias. |

- . 4

1-5
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& Handling the Engine Parts

[__ﬂ, WARNING | ® Be very careful of hot parts.

e Do ot touch the engine when it is running o immedialely atter | has
’ siopped.
ot i LAY [Otharwise]
]

You may be badly burned.

-

r WARNING | @ Be careful around rotating parts
S Keep your clething and tools well away from any rolaling pars.

[Otherwise)
Y¥ou or Iha togls may be caughl and yoo may be sarigusly hjurad,

lj.}.1..'.|u!|.|=|hIINI:;. ® Elactrical shorts
Chsconnadl the terminal = at Ihe battcry belore servicing the engine.

llm [Otherwise]

A short in 1he wires may caose 3 firg (2 break oot

| ,ﬁWAHH.I;I.G] = Battery charging

Da not al'ow any open lame near the batery while it s changing.

[Ctherwisa]
When charging, the ballery produces highly flammable gas and an

AxplOSICN May DCour.

. . - ——_—

| £k WARNING | ® Battery acid

s The battary is fillad with dilute sulfuric acd. Take special care 1o avoid
i:::zi geting it an your clothing or skin.
é [Otherwise]
. The battery acid will eat through fabric and can give you a serious
chemical burn,

-4
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(M1 Wastie Disposal

r

" A& CAUTION | ® Observe the following instructions with regard to

waste disposal.

[Stherwise]

The emargnmeant may be pollulad.

#'Waste liquids such as enging ol and cooling waker muast be dis-
charged into & conlainet.  Any spills on Lha groungd must be wiped
up hightl aWway.

# (o nol discharge any waske fluids inta the sewerage, a river ¢r tha
DCEEan.,

® Harmiul wastes such as oils, luels, selvents, filter clements and
bawenes must be treated according 1o the applicable laws and req-

ulations. Asgk a qualified waste collechon company for more inlar-
mahon.

18} Salely Laba

illssEe ]l 0

|4k CAUTION | ® Pay attantion to the safety label warning on the

product.

The safety fabel (caution plate) is placed on 1he product 1o improve
sate operaticn.

If the safety lalel is russing or ileqible, be sure o replace o with 3
MEd QMg

i—3
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1.3 Lccation of Product Safety Labels

Ta insure safe operation. product safety labels
have been attached, Ther gation is shown in
the diagram below. Keep the labels fram becom-
ing girty or lem and replace Iharm il they are last ar
damaget. Also replace labéels when parts are
replaced, ordering Ihem in the same way as for
Ihe paris.

| FIY. ",
| 2%
L8

I m K
i LW
*Haimling paree.

#La A ppabr g LR
L

and 1A pH

LI H Ul ek Y : (1

g BUT R, $EATET
SLROEETESRRRN.

T T N L A e o]
s 11 M3l sl anlan may bpLrl ool

Produc] Salaty Lebclz, Parts Code Numbers

|:1 :I
i
3

N

128296-07300

r2B296-07350
128230-07260

196630-12980

e

PR CT D

Y

4 xR
CAUTION

& a
L ]
Rikgk pus Tk
Ehlan cauyn hgra
Pilvkd ol Mo

1 — &Ly
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3 firheral Peseription AJH3 Seefes

2. General Description
2.1 Principal Particulars

*4.JHA-TE ) L
SJHA-TE (Prinled ¢n name plale)
Enqine Mookl 4IH3TE 'i 4HITBE 4JHZ-THE
e - o N Pleasure boat |
-:I'y'pe - . Ve rtical water-conled 4-oycle diesq’ En;in_e
ramiies ol :,g.nlrul-m-FIn'e:.-{mru.-:e m ___ B 4. ¢ BAXE)
Dinpla-emen . . e 1.99_5
Asai-ation 5:.r=~t4? o - Tarpacharger
[Gon rating owpat  kWhgpiem - £0.7[62/370 |
Mae autpul Wthghpm | 53.0[72.:3600 T
High -dlin-;- T (P B 4,300 % 25
Low |d||ng T [rpmi | . . _ TAD &£ 3R
Carmbpatian E}'EtEl"I. . _ - L Dnracl ingection
Slarhing 3yFiem T | . Flm"trir' starling
E,._..;:.I..ﬂ.g Systam Gnns ant hlgh I:em'arqu‘urﬂ fresh water cocling
Lu:|r Ga; ||;m Eystaml . Tcut.:lllg.' enclosed ard farseo Iuh- u:HlI-.'!-n EyRlEm with I:n:-“hc-ll:l pAmp
| Mage: KEW21 KA KMHA
_ ] I wechanra ws ridigh Jskod i hlp.rmiali:'.a |'.'EI_{-|:II1E'I|:J.|..|:I|:|'| Hydraac wel mllra e d sk dull:‘1
Mlariry gaar yoe Irptin, ] ioFn i parale dibee  Zawr ang e dnwa & Doem a'-;llec! S
Feducsion rate SO2IMAIE | SRS S Z4AM S 200004
A eratee Bkl G: 2 B2¢3.0R G2 ENEEd SR Gr245e.45
Directioe ol r:::a.rnn Crankshaft . - Counters ochwise
mﬁmlmd e st E:-wher #1379 S Gh:a-qéh"-'-;sn
Fue miesion pump N T Hosn-distmbutcr ivpe Modei VE[ZEXEL)
'r_w:: -Inie-:ﬁ-::-n -.-al-.;a 1 F'II'IhEHE injection nozzle YOLLAP (& - 023 ”.‘H' 150" ) |
Turbocharg e ) T HHBEE[II 11 Waler Lcullr'g am‘l foeced L. anl::ah-:m '-i;-'sl:em
T o - DCAZV - 14NN B
Alternalor ] i DCiZy :'_:.E.ﬁ.iupln:un &OA) _ :
Lol (B Olmn]  peen LI LS B .
oapacity é | Tokgl 77 .:? ] 700
Lrehkedt angle} G ongh gal ) 1.2 ' 1.2 T
I:n::ulirrg wler Fregh waer tank. * o __ T
capacily £ | Subtank : 0.6
Dimensions (LA WX H) MM BuE K SEOXESS  RRM<SASX635 06 X565 X635
Dry wer ghl kg 2ad a0 seq |
Frome |"|=~ta|.lat||::n '_-.13.-'1; I - C:u: tha 1Iu:it;-|.é.rutmer engirse r;uum o
E;Dnm_lm:.ﬂ hallery capacily 124 - ED.&(SHH} BF ggrddake?
[ ecommended egine mam varilae: | T 1zav: mm, of greater N
2=
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2 feacral Deseriplion LT Serivy
® 4JH3-HTE
AJH3-HTE[Prirved ¢n name pluleh

Efgine Mode! T T aHaMTE IHIHTRE | 4JHIHTHE
_U; - - N - o Eeasurr: baal . ]
Tg.rpﬂ__ - T __'H'Eﬂiuamai;m:llﬂd 4-cycla diesel onging

Mumtes o IZ:,I|I'II$EII5E E‘.‘.I‘D':E mm o __-ﬂ # MED L

Dlspincemur.t Iy 885

Aspiratian =ysier Turboeharger, inta cankr

e aingoupy | WWEREn T E7yiggeaTod

H; E1pu: - h'rm:l;n - 706 Hq].ﬂ_ﬁﬂﬂ

High dwma iem) - T somataes

owdra wm| 700 % 23 ]
l:‘j-:-;u-;inn gysiem - - - Diract mprTl:In:ln S |
- s:ﬁhﬁsysmw_ o - o E;cln': sta-ing

E-m;-Er.-—,J ;yﬁtam - S G;ﬁst;ﬂ high 3 .L|11|:|-2re.urelrﬂsh_-.r;arez:nlmg -
Luhﬁ::ﬁ}n:.ﬂqrem o B Tetally En:ln&IarF’rnrnEd [uone&ELa Sys1eim wilh trcchmd Au r'||:|_- ;
L Twiose. | wBwat AL, KEAHAA
e e T | | e
[Recuctior alio | & 217208 Ssadwiar Sdmze | 51204204
LAhaa AR _G:E_.EEI'B.EE J_G.r: BI2EE G2 a0 5: E.JiE’.-ﬂ-_E-_

Curechice of re1ahan Cransshait
Iwhar v wad From
siern sidal

Fuelin Jactit:-n pLMp

I'LE| |r1ju-:‘.:1lnn vatvi

Propaller sk ait

Ceuniers Iuchw EH

Glﬂchmsa

Bosh-distribulor (yoe hWModel VE [IEKE Li

Finhole injecton nozzhs YOLLAF, E-D.EEE‘IEU' '

Turbnchargs: RHES2[IHI: Waler coolirg and forcad lubricabien system

- - T"-i-tarle:r o - I:-I315.|'-- 1_-1k1.|".|' - -

Elac dey£as | P-Ile-rneEr._ - _I:Il:,'ﬂ_E".l' - BSAapion: 805 -

S e | e T wen

ﬁiﬁgnnle} ¢ ! rm:dl T?—ﬁh:l— | - o [I}::I S

T _|r.:u|ch gi 12 1l 23

Coakng wales | Freshwaler Enk j?__ ]

capacly | Suntank 0.

l_I:rugmirE-iLHWK_I-ﬁ o rI1m N a E?ﬁ‘:{ﬁmxﬂﬁ.a S -
_— _ —_—— - - - —

Ly waight

Engine inztal abon slyle

Aecomrardind hatery uapacll].'

Or: the Havible ubber crgme mourl

12 - AkA [BHE) o greater

Ratommended engne rogrn vinhlalor

18mY imn. 9 greatar
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2 (Gereral Descripiion

* 4.JH2-DTE

&1 Herias

Ergine Maodel

'-.lse

T}pa

4JR3-CTHE (Pe.nied on nah plat)

41H3 OTHE

Plaasuro boal

YWarical waler-cosled 4 -cychy diesel eng ne

"-u11l:-er+:rn;:|.1m-:ler5 Bora = shroke mm 4. ¢ 84=30
Displacement [ 1 .95_5
Aspirabion Syslem Turbocharger, mdercoolar
Conl raling 2x0pul kW [-plron ES A[1LE)S 3700
- Max. ouipu® kWhpp e BE, 312013800
High dling {rpmy £ g+ 25
Lewy idk g {rpams: T-':]E + .'3"-]
Combustan systom Ok rach u'll-erlhcn
SErirg system Elagirl s starhng
Cacling syslen Censtant Figh 1ermperal re iresh waler saehng
Lunricat.am 4y s Tolally enclosed and tarsed Iubrlce.run swstam wilh rachegid purp
_[ Model F-'.I'-.I1H4-“-
Marme gaar Type Hydrawhe: wet mullipe disk clilch & Down angle drise
Aacuclion rass B:2.04:2.04
.ﬂ.haa:l Azimrny G- 2 452 9%
Diracliar cf wxlaman Crankshm' Coaupierclosonise
pelier widtieed oo T T ) . ' - T
stern sl P-:-pcll.:ur 5ha1' Clockwise
Fuel il'!_-F!EtiE-I'I Fumip Bashi-dhstrinimar tvpa  Modal YE,FEXEL)

FL—:|I i Juc. non '-'H'I.HF' Finhcie irjection nogzle ¥OLLAPIE D20 1507
Turl:-ﬂn:har-.;aFr BHBS2[IHI Water £achng and forced luighgalhgr sysier
Etarer Sy - 1 dRW

Bl dRvices —_—— —_—
Alerrralat DC1EY 55.’1.[::1:1 ien-A0A|
Talal 5 &0}
Luae ail ETQ"E = _— =
CEpEGITY g Cilean 71 )
ceakad angle - - _— _
| Chslsh o 20
Cooing water Fresh water 1znk Tz
| caaacity § Subtans Y
EIlTlI'_:"I GG [LKWK H:I f'l'f'l'l HESXSHT X GED
F:-r:,' wE|gh1 TE

Er glnu i 'nstallatmn '=.-T'|.'|B |
I

F&mema-nded b-:l.“ﬂ'l'jl' -:al::E.f“It!.f

Reconwraread erging ram vartiilado: |

- N Y R

On the Hewnle rpbber 8 g mannat

) 12'-.; - B0A [BHF) grgreata-

2 rmin. ar graalsr
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2 {reporal Deseripliog A2 Serics

2.2 Appearance and Names of Parts
@ Operation Side (Right side as vlewed fram the propeler) Canszins Iha nuin parss secessary for cperat on
Chl conker (engine) Fuel ol liner

Engine plate | Fresn watar purip

Bl l-;l.:ll:t.:‘-;s'.

_'l.'-'_ [] 1

Trawhng levar

vt ofl £k
(Opleary Upshok eraten) s
Dipsr ek, {arging| Fusl injaction pump
® Non-O F.'IEI‘EtIEI'I'I Side Fellar Cap Fresh wale cooler
Alernalar #+ |nm|.,._._,_-,ﬂ|,&.-/l Turbocharger

W-bal

Leluick lewer

Sed waler purnp Stariar Ol gooler (olubzh)
[NOTE]
The «JH3-DTE erging fwith KMHAA cluioh) is used as ho sxampls ‘or 178 aocve Tagram.
The &JH3-TE Sarivs 1% no? squ ppud wilh a1 irfgrocoler (indicatad by *markin the diagramy.

2=
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2 {remeral Descriptiod AFFHZ Seriey

2.3 Cross-sectional Drawing

The dJH3-NTE enging fwith KMH4A marine gear] is used

as tho cxample.

[NOTE]

25
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2 feeqeral Descriprion

2.4 Piping Diagram
* 4. |H3-TE,

el MNAME

. JUBHER ~05E
s STEEL FIFE
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- ': SOCLING 5 A WATER PRIV
T LUE. L F'I.F‘IHG o

- FUE_ Ol PPRING |

DETAIL OF PART /-
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! H
FT w3y AW #1473 AH Rt ' ! i
BT L S T |
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E7¥ 11 9H o N
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_——— T . .r'; II
h, ¢ ! SRESIURE 006 1L 1aE

NN

J19 LA FLMP

FUFL QN IMLET

v B
| ! wnuii s ST
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- \-.\ ;—‘Eﬂ..,_ ! I,' I' EX1a RH
X F.2
Ay W Vol RO IMECICR FIRT g 35 e 12178 STS
437 %W BH 3 | A =
\ T
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2 General Deseripiion

LT Seres
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2 iverreral Descriptinn L11T Series

2.5 Performance Curves
® 4$1H3-TE {Max.output : 53,0kW/3B00rpm with marine gear}

g hw-h SPECIFC FUEL COSLIMPTION grhgh
_ i
260 ; /, e qam
_..--"""f B
240 = |. —— MRy aulp o
— 1710
cel = . R “HO
Nem ENGINE TORGQUE kgf-m
— = l ©1 20
189 = . i | B
| —r— ]
PR = R Rk
141 &= - i 141
’ i
i ! 17
1 .
= ! 10
KA CITPUT hp
| - ED
e ———
kax. output W ] i 20
';yh'la:. aulpaal wish &1
a0 - oA GEar /
§ / "1
30 = - wé Propella: powar curse —1 40

.—’/ i — =o
20 | //

R ] — T
1801 2e0 FAOT 2B ZAC0 280D Q0RO 300 2a0d 3630 suub  A0L0

SPEED OF CRANKSHAFT: rpm
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2 {ieneral Descripeom LTS Geries

# 4JH3-HTE [Mas.output ; 70.5kW/3800rpm with matina gear;

— £k h
gralfi=h SPECIFIG FLEL CONSUMPTION o
Zal = | ] 175
I - 173
',.l"
233 F - -
. _ |~ . 1ES
T |- —_— 7L4 - 160
Mz, G-l i
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zin -T:-__ __,.l_r"‘ '. s
kigl-rm
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. 25
: S hMax cuput — ' I #3
289 — | '. )
: . il |
o - i
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18I
. 17
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15
T hp
" DUTPL e
| I | [, .
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M~ FdE Ei.hil y ‘r"n
/,, an
o f"‘ M. oulput wik Wl A e
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e /] q
/ ' 1 Gl
i
ai ;/
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) 1
16 : /.-f' - : a3
) A a3
el I L~
al o

o

WHOG TODT a0 2a0c RO ZEAD 20T J2C0 3400 3500 SEQD A0

SPEED OF GRANKSHAFT: rpm

g -1
https://www.boat-manuals.com/ LNEHT HUMKE



2 Coeneral Description ATHE Berien

# JHA-DTE [Max.cutpul : 88.3kW/2800rpim with matine gear;

K-+ SPECIFIC FUEL CONSUMPTION Qihp-t
fp— - S —— 1E|J
240 =
. -] '
Maz culpul '
20
i20 ] 140
1R
Ll =
I 140
M=n ENGINE TOROUE kgi'm
T a0
240 - '
. U AR SR N .
2601 b= e e
._.-r'"-.-r.— : =
2 Rt har. outpt “\‘ oz
- |
v | 2
ol o . | 2
kR OuUTPUT hn
1_}3 p— . " - —-—— s s om - — . — 1£E
i
f '___..-""-""' 174
Mdx o1 wo
CUN ranne gear .;}ﬁ

JI /" 117
i Max. oulpei with I S ..
#’,:ﬂ ha-regear
e /
o e ler power curve — - | GG
L /

20 [ f’,/’/ | |

C

£d
1803 2eac E200 248 2Ed0 E30T  andd 3EA0 00 3E00 200 4000

SPEED OF CRAMKSHAFT- rpm
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2 General Desoription JTH3 Serins

2.6 Front Power Take-off
{11 Allowatila Outpuk
» 4 JH3I-TE, HTE, DTE

N ] [
, 1ahp
— B ' : l - '._‘___,-"'
o DO — typi eutput with prepallur nal diveh —
= s : — +  —t ] -
5 Or— typrs 2alput waih g ving propaller '-:‘j:.f"‘f’r
- : 1 1 - ---e 1 - - - -
E i . ' | | ___..-""'.'HY/‘ A 1y oubpu
21 —_— L — e— | .
1T} i e P
2 il _/N/"—"H — b YT
= 1. - - L i -1__.--—"'-.-'-
3 5 L . .' - |-.-'-.____.- oy - |
9 -'"'F'.... i - “ ’_____--"-'-.-‘ ™ L
- 3 hp -~ . i | 1 _ - 1
S i B . - T
I.5hp | ~
0 T 1 Y
T DD 2330 el Jzou

ENGINE SPEED {rpm}
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2 Gemeral Description 7Y Berics

(2 Power takeaff method
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- !
= _ _
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2 Grperal Description

4fH3 Saries

2.7 Fuel Ol

{1] Selection of Fuel Oil
Uza 1he following diesal fuels and selact fuels of a

higher quakity for best engine pertarmanca.
[Dissc! fuel standard for varous cauntrics]

|50 B217 DMA
= ASTM O 875 Grade No1-0 or No.2-0
w IS K2204 Gradc No.2,
Mo.3 or spacial-No. 3
® BS 869 Part-1 class-A1 or AZ

At low femperatures, luel ¢l becomes dithicult
10 iggnite and will not flow easily, making starting
dilficult. Selact tuel oll ol & cetane af 45 ar
greater "o insure ignitability, and use the oulside
temperalure as a gQuide lor selecling the prope:
grade ta wngune fluidity,

i2) Handling of Fuel Cil

# Keep Lhe luel ol in a clean coqfairar. Slore
the comainer in @ p'ace away fram rain and
dirt as water and dust mieed b with the el
calse engine failure.

& Keep the fuel conlainger stationery for sew-
cral hours 1o allow any dirt or waler (o settla to
the bolterm. Use a pump to exiract the clear.
filtared ol fram {he top ol the contzine- for
Use.

(3} Fucl Piping CUSTOMER
Insiall ihe el pipe from the 1usl 1ank 1o the fucl

pump in accardance with tre diagram to 1he
righl. Be suré to attach a drain cock o the [oel
1ank to enable dirt and water which have safllad
al the botlon: af the lank 1o be drained ofi
The cilwala: separator (optional) is placed at
1he cantar section of the | ne,

i

https://www.boat-manuals.com/

[MOTICE] : \
I,_

When other than the specified fuel cil
is usad, tha engine will not perfom
to full capacity and parts may be
damaged

Farmpda for reconmended luel oil

Slandard 1&r JIS ASTM
el wil K2204 DS7S
. Pour pamt | Temaeralura}
FST of graater | Greds MNo2 | Grade Ne.2-D
20T or greé'rer Grade No 3 Grade Me.1-0

20T or grodler
Catane el rumbe

Grade Mo 3-5p.
45 or grodler

4L pr Qreater

Fump n; andy unl
sbova  the s
Aad, lsang dreq

acoumaled an
1he bdaltedr.

G <
Fuel lank o
L Fuel injaclic:” flump
o[
j ———
. L]
Draiicocs | waaion heatl - SCem o greatar

Cill'wealer separasor |

Ll
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2 Oengraf Descrintion AFH.? Series

2-8 Lube ail ~[NOTIGE]

. . . Using olher than the specifiad lube oil
at Engine Lube Ol
{1 ]Iljgglrﬂl"ztll;:::wing Iiﬁ il: will lead 1o seizure of parts inside the

englne and gear davics, abngrmal

‘AP Classification: = CD - wear, and shorien engine life, 1t will
[ssrgirarﬁ uifl::.m@rlca Fm"{:‘:;&gm hute) alzn effecl the starting abllily and
T |Sﬂ'ﬂﬂ e I =y By B I |

power output,

(Standards &f Soclety of Autnmotive
Engineering)

(2) Selection of Marine Gear Oil
Refer to the aperaion maiual for the maring agar for the selection of Ine proper ke cil.

(3) Mandling the Lube Qil

# When handling and sloring lube ail, be careful not 1o allow d.as1 and water 1o eqter the luoe ol
Clean around he filler porl before retilling.

® Do not mix lube oz of dilerent typas or branos.
Kooy may reduce the ubncating performancs  Difterent a's are used Yo the engine 2nd the
Mmating Jriva Lnit.
Ee cargfu: 19 use the correct cil lar cact one and store n sepzrate clearly labelec conlairners.

2-9 Codling Water

& Always use solf water fap water) for the fresh water. Mever use dirty water ar Rarg water.
Impurihes n tha ceoling water cause scale and nust to build up in the cooling system redacing
coolng elhciency and cagsing fhe engine 1¢ ovcrhoat.

® Dyring the ¢old season, add antlregze to the coo ing waler o prevent froezing.

Falura 10 add antif-eeze will résull in damage to varigus pa~s in M2 cooling water sysiem.

# Consult yout Yanmar dealet of disinbutar on the ase of antifreeze. anti-eust, ard delargenis.

—[NOTICE]

® Refar b the instrpctions agaompanyng the antdreeze For the propar mixing ratio.
Salacd the ratio for the 1owest tamparalure ¢ the cold season, If the mixture s too thiglk,
the coocfing ethcency will be reduced.

& Do not mix different brands of antifregze o anti-ruat.  Mixing reduces cooling efficiency
and leads to parts damaga.

*Whan tha amount of caoling water i too low, raflll with fresh water only.

& —14iln
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& Ehverhaaf LT Serirs

3. Overhaul

3.1 Operating Cautions

(1) Safe operation
To pperaic this equipment salely, read the safety pracauiong at the begining of this manuval carefully,

(2] Checking the eéngine history
Preparations are necessary o averhaul Ihese englres ascurglely and ettcienly. Check tha engine
history by looking through the customet’s sendice racards.

12.1) When was the last ime the engine was overhauled?

(2.2 How lang has the enging been used singe tha previous swverhaul was performed?

(2.3 What problems were [ound the last lime (e gngine was overhauled? What measdares ware

taken ta deal with tham?
2.4 What replacemeni parts are expecled 1o be used during this cwerhaul”
1254 Arg there records or chagk lists that will be necesgary for this overhaul?

(3 Preparstion for disassembly
(3 1} Assamble tho general tools, specialized tools, measuning instruments, lubrigants. dispasatle
parts, replacement parls, et
(227 When complicated components are disassermbled, put D marks of alignment-marks on the
parts remowved sc that they can be massembled correctly and elficiently.

(4] Cautlons during dlsassembly
(4.1] When each pan is remoead,. examing the tordiliong of the arga whera the parl was installed
And check bath for deformation, damage, raugh surtaces ar tlaws.
(&.2) Lay oul tke parls in the order you remowve them.  Divide them inie parts which need o be
rcplaced and parts wh-ch will be reuscd.
(+.31 Wash and clean the parts to be reused thoroughly.

{5) Checking and maasuring
{3.1) Check and measure any parl whch will be raused, a5 necassary. Check to determing if it
is reusakle,

(6] Assembling

{6.1] Assemble the pans in 1ha correct ordad by perlorming the steps accarding to the spesfied
Crileria [lightering torgue, adjustment values, cle]. On zpecified impordant baolis and Nz,
apply ail befora tightaning them.

{6.2) Be sure to use genuire regfacement parts.

(B3 A new ol saal, Cring and packing must be used.

{6.4] In some places where packing is used, appdy seal packing as necessary,  Apply oil or
arease 1 shding surfaces, Grease Lhe lip of ail seals beforc they are inzstalled.

[F] Adjusiing and checking

(7.1] Adjust tu the specified sorvce toleranges using a ganges and tester.

T—=1
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3. Overkaul

JIHT Series

3.2 Owverhaul Preparations

Before pyverhadling 1he gnging, maka the following
preparations.

iT:Secure the engine on a streng Ear workbench.

———— {_dk Cautlon |

The englna musl be secured tightly. Gtherwise
the angine could fall dunng the overhaul, caus-
ing sanous injury of damage te parts.

.5 Drair the enging cooling water, lubataling oil and
luel il

;i Clean any dirt, mil, o dust off the enging with
compressed air ar by sieam cleaning r.

[NOTICE]—
Take care to keep dust out of Ihe engine when
cleaning it.

|- [ A Cantion |

When comprassed air or staam is used, make
sure to wear cye protegtion.
'l Laase materlal may be blown Into your eyes,

~[NOTICE] - : :

* Roplace any par which is found 1o be defeclive
during & check of measurement. Also, replaca
anyy part whose measured valua |s out of the
specified standard value ar limits.

# Even when tha mesasured value of 3 part is with
in the specified reflerance value or mlt,
roplace the part it you expect it la wear out
befora the next cverhaul.

a4
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3.3 Qwverhaul

3.3.1 Cylinder Head

(1) Combuston surface
i1 Ingpect the warpage of combustion surface

al Clean the eyhider head.

B Wilth a siraightedge put in four places on sach
sicle and cpposile two places respechvely,
megasUre a clearanse belwean the straightedge
ang combastion surlace using a filler gaugs.

NN

Tl Slanciand Limit

Head disiorlicn Q.0% ar les= . C.1o

155 Chack on tha combusion surfaoe
Ramgye 1ha fual valve, intaks and gxhanst valve.
Clean the combustian surtace and chack, it for
discoloratian, deformation ar crack,

(21 walve seat
11’Remrove the inlake and exhaus; vaive.
Cleck the scat suace and seal width. IF the soat
iz {op wigda o if the saat surtace 15 consicdarably
rough, correct Tha seat surlace using a seat

[Maasunng warpage of cammﬂlnnn.-.ﬂ.urla-:e}_

Fillar gqaLge

grareder. e

Valve sadl width Stfi_!;ﬂdfﬂ Lurral

__intake 1 b ; 2.5
Edhausl 13 8

‘2 |f the valve seal is widet thar 1ne standard, gond
the seal suflace usiig a 707 grinder tirst and 1han
finish the seat widlh 12 Ihe specified 2ize wsing a

15" grincer.
Angle ) ¢
Iralsthors _ sH
Eshawst ) 4]
[NOTIGE] —-

If correcting the valve seat is nagded, he sura o

If".'leasa_lnng e valve seat width|

| ﬁ'/\ "'--' Sl wiklr

Lam oA

Wb qeal - — '}’fj
-"

[Comecting angla of valva seal cutter]

chack a clearance belween the valve

stermn and valve guida. If the clearance cxcoods the limit, replace the valve or valve guide

first and then comect the seat,

332
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4JHT Scefes

GirKnead a valve compound with ol and lap the
valve and valve seaf using it
4 Tap . wih oil only and finish,

—[NOTICE] .

® After comecting [he valve seat, fully clean the
vatve and cylindar head with fuel gil until a
residual lapping compound or abrasiva is
removan completaty.

# For slightly poor smoothness, the steps 3

and 4 will do,

5'Rgplacing the valve seat
H tre valve sest cannol be corrected due to great
wear of ecoaniric wear, replace the valve seat
® Puliing ¢ut valve segl
m nnd off the valve head ot a imakerexhaust
valve in use ar oul of Service 1o d s12e Srahear
than the outside diameler of the valve eal
B Srind ol the e1d of valve stem until 13 oul-
side diametar s the same a5 the digmetar
where Ine coitar 15 filted.
m \Weld three places of the valve head ol the
iniake/exhaust valve la the valve seal.
B’ Tap the gnd ol the nlakeiexhals) vabse Stam
and tap oul the valve eal.

® [nzoring & valva soat

m Pyt 2 valve seal in hauid nitregen to coal it
fully. Ahernaiwely, pul dry ice 0 & container
filled with ether or alcohol and pur the valve
seat i the conlginar.

& Haat the periphery ol the valve seal ngericn
pasitizn on the cylinder head to BO 1 100°C
using a dryer.

B Secumly insert the flly cooled valve seal mle
the cylinder head using a new intakes
cxhaust valve by tapping the valve head of
thio inlakesexhau st valve

B Lot the ertive cylingder head stand wnlil il cgols
umformly to ihe surtounding lempearalure.

J—4

https://www.boat-manuals.com/

Grirdireg slone
[Coracting the vafve seat]

[Lappirg vahe and vaho SEmk )

«= fRund ot tun
 RAMA fIEe 2 b e L TEr "II
. I g Alameies) :

e Grevd o' ta g sizps grialen
I HAn M aulside dinmalar
B I vabes LRt |
(Aeplacing the valve aeal)

I

Vield tha waluk 1o thre
places of the geat

RSN
I__,{ Valya <Ear

(Replacmp the valve aeat)

AL
R B Bepsl
[Walve s=at insartion:
R S T m
G ML B ST o TR S
- ) {u_ﬂ-@ ek

I, =

— - -
e T e e -_'h"'_a—lll
I
L]
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I fiverhaut ST Seriey

(3} Inlakafaxhaust valve and valve guide
JdNalye stém and valve guide _ _
Aeplace a worn-out valve stem or vilve guide. Ktz g pasiliany
Install 2 valve stam with ail applied o L. : ll i 5
=

IWeatanicu) B8 vakea S1aMm cameter)

Il
[T e— —__ | Stunda-e Slandard o clezrancy | May of cheacriy Ligrnl
T e i ) h Ty )
Stam diamuzie _ —1
Inkake | T —  — ez PR cons-anes oz —_
VANE | alyy e NScE g3 maser i |.':':'3‘1-E. i | A
— ' Toean
$1em -::--a"la Br e o1
Exnausi \ .- _. - he - E :-1:: N T i A a3 -
widwa i 'p-EIhl'EI HU”:I‘.I‘ insde ciamaler | + 0615 +-\.'|1
2. Malve sriking [ rr.-aaw}ng the vadve sinking: | |
Qver long penods of use and repealsd the lapping Dupth gauge )
combuatizn efliciency may drop. Measure Lhe \1
L, B

valve sinking ano repsace the valve and vave seal —_._‘ﬁ:l'r Fani

- . '-I i .I
it the valve sinkirg viceeds tha limil. o . !
¢ R ket
LAl o= _-r_-" L d:'-'_u-'w'_':' II|
! . 1 : .-:l Ur-\_\__ ’ _-.-I | -|
Ir"lﬂ_'-:,['_-'e:-:haust valve Stancard Lirrut | P |
g ; . - . e iy
".faI'.'E 5 nk.irig _ Gatdd 1.3 e ’E; o |
Marging thickngss 1.2 0.7 -

(%alve einkingi
Warg e Fazanass Walwd STk

.3 Aeplacing the valve quide

# Pull cut the vake guide fram e oy inder haad ,"}fs}? : : Z;f
Lsing a puller fool ' / /

# Pyl dry ice in a comtaingr flled with ether or ,z“,._«yf %
alcohol. Put the valve guicls in the container 1o /ﬁ,
cacl it. Tap the vave gude in to he cylinder i }7’;
head using a valve guids inserting ‘ool '

» Chesk, (he incide diamoler. Fimizh il B Ihe sa1- - re/— T/
dard. . S -

MEde diametel as roccssary usirg & reamer. [Repacirsg 1w valve guude: e 1o

& Check the amoun! ol protusian trem the cylin- _ —_—
der haad, ! Jrrj:lum_ al

L prabugion
amount of protrusion 14.7=-13.0 mm Cylinigen higs | — : v
— ]
[ & Caution | - — ‘\_h ,:/
- . e T

Do not toch a coaled valve guids with bare ; Vave gaide

hands. Damage o the skt may result. _1 b —

-
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‘I:Replacing the vahe sterr scal
Ary disassembled inlakatexhaust walve must be
replaced with A new valve stem seal.
Take care nol to confuse the intake wilh exhayst
side.
® Apply enging ail to ke valve stern seal lip.
® To install Ihe valve stem Seal, push it in using

an Insesting tool.

(4} Valve spring
Check the valve gpring. Any valve sprng in excess of
the imit rrust Be replaced.

diCheck the appearance 1or flaw ar corrosian

T iMeasure the free length.

iMeasure the inclinatiss.

‘Aireasure ke spriag tension using a spring tension

Tester
..
I .
Wagiedr vanng ! Stardard Limt
'I 44, —1
Free lengih o 4 = 4 .
Incl.ngl on | 1.8 o
THsI0 | Bo-a.71 o |
aben cerwassed | e MESEL

‘") Rocker arm and push rod

The racker &*m gpens of closes 4 vdlve. The engine
perormance such as the outpul deperds on the valve
fiming.

ToRocker arm shaft ard rocker arm bushing
Measurc the racken arm shall diameter and rocker
arm ouzhing inside diametar. Any rocker arnm
ashaft or racker arm bushng 1 exeess of the limi
m.uzt be replaced.

n'r!

3 Siancard Lirl

S
Focker arr shali —L0E

1€ —_

diametsr 4 —00ad : hi
Fughwr ant boshing | g gy 15018
ineida diemstar —u 05
Cil cearanpa a0 &= 057 0.'4

lreiesing gl

Wale skort 223l

Vahe ginir
Cyander hoad

| o

IMeasuring ire: langth of walve spring?

! Wit v SENNG Inchinatan)

‘Maasieing racker am enaft diametsri

B I ¢
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LIRS Reriey

i 7 Gheack on the rocker arm and valve stem cap
Check Ihe contacting suface betwean Lha rocker
arr and {he valve slem wap and the contacting
parl belween the vale clearance adiusting screw
and the pueh red lor wearng and flaking. Replace
il wern or flaked

3 Checking \he push rod Ior damags or bﬂndi'lﬂqrr-

Push rag Standard Larmik .
Baridiricy TIR 002 . L.06
4 Adjvstmant of valve clearance

Whnen the engine = cold. make sdjusting valve

c'ezrance at the compressicn wp Jead cenfar.
(T D.Cicomprassian)

| Yalee clearance

‘6] Installing the cylinder haad
Toinstall 1l cylindar head, the clampng balts must Be
tighne madd in the spec-fied seqaence using a torque
wrench to prevant the head from ba'ng distorled
1.The sequence of hgnienirg is shown in che figure.
Z-Apply engine ol (o the threaced portigns and
the saat ol Fead baolte, nghten 1hem in two sleps,

Irm"®

| n.a +ia |

Hem
Tttt Forstslip S Sep
Tighuriveg '.;_Irl]l.llzl‘! ] q&IDWE! 4=3494,

AT

M0 Henes

1

Adjlshng screw |

Vaowe cloarmnco L it
e i Lerk
..f'::“-u_.r?f_L -l
N
== S

g R
= |
T 1 II
[ dppsimy Sarow far valve clearance,

Walve Sharr CEgs

R "f,.é{;'“i'}—
e A R
e ! "--_:Icl |
e S |
ree‘m"rfgﬁ'-l:l'-‘ !'::-I |
- i &
T
Checking the push rad banding!

Fugl Inacan purp 508

(Soraance ol head balt Highlaning )
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3-3-2 PRiston

Tre piston is made of aluminum alley castng with less 1ermal expansion and excellent coaling
characleristics.  The elliptcity of the piston iz so designed thal the piston will smoathly contacl the
cylinder surface during opaeratian to minimize the il consumption.

The pistan ting consists of two compressien ings and one oil ring.

The piston cooling il nozzle (ked to each cylindet njects lubricating ei tor coaling, For the piston
and cylinder Biock, a combination cf size marks is used.

(1) Piston _ ST
(1-Combinatian of piston and cylinder block size marks Pisicr
To optimize he oil glearance hetween the pislan Combination L" P s ""S_
and cylinder black, a sze mark (L, M, 55 shown ¢ i
{on the top face ¢f @ piston and on the top of the e 3 b X
cylinder block, respectively). The same marks Eé ;ﬂ " ; . "
must bo used i gombination.  Qunng dizassam- &8 )
by, 1ake care 10 use a proper cembination of cyln- * X :
ders.
<rmm
¥ Cleaning e pision top ard compustion suface T Mark | —— whar rp
Clean the carbon depesds ol the pston op and s = s -
combusiion surface. Take care nol to damage the z L ~anos
pistan. Check the combuston surface far dam- & ML 1:-.51:5
Arje. g o ABIGRE . - =] 75
IMeasurerant of the piston diameter i ”5__ P Doos
» Meacure the pision diameler al the posihon of £2 i & :EEEE
to 5 mim frorm 1he piston boltowin & directicn at —— '
right angles 1o the pisten o hole.
#If the pistan pariphary and the rng groave ara
wiorn or damaged, replace them.
)
‘2] Piston pin e wraing
The pistan pnois of lloating type, During 1ha raplaca- S — — i T e
mernt of a piston, Be piston pin can be pushed into 1he arihake L
mston pin holeg at reom temperature by hand. Mzlor pr ciareten| ¢ 2% _g_m -
Qil claararce . i 11--0.0z2 . '
b=k
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{37 Pistan ring
‘:Measuremant of pistzn ring Imckness
For the ning thickness, measure 1he clearance cre-
21ed when the ring 15 poeshed imo the ring groove.,
" it is in excess af the limit, replace the ring

{mrm Ring stapd
Shandand Lir-1l
) I
Crogve =-[1.065 wae
w i k[0S0 Fi .
2 nig o -- C.o&-~C.095 — s 070 o -
Wichh —L.oi T . |
—C.0ac {
- Grogws | +L.035 a15 slitriding 1 eaiment
welr VobConzEC +01% _ g
tn fing | - 4 . —— CUI-00EF [ ————  DED , s
Widih —t.Lic -1 '
—C.0ac ) —
| 5 B
[mate] Tre topang, whek =l kiylong ang. 23-rol by rigzgn e, nd —
Chrorme plating an
, ouler surlaca
E

Maasurement of nng wadth)

Chrome pdaling an
quker surae

D
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ATH3 hercs

!EMeasunng end gap o) the pistan ring — j
Push 3 piston ring nie the cylinder an the top par Cylriar hiad siea i
of the pisten and measure the and gap ol the ring Endadp
uging a thicknees gauge The position where it 15 ;' .
incarted rmust ba 30 mm or 50 away from the cyln- -l |
der bottom. _ -J%‘ii'i = 7’;:'3 1 ;

{mem e
r Feed nap Hancand Lnnit _
l_ »rngs 0.2—14 'R Cylimder bhmplﬂm g M) TN o BT
{ Measuring erd gap of e pislur g J

i Replacing ha piston ning T emamng pewningl

In replacing the ring. carefully clean 1he groova.

Install the piston ring s0 as to prevend il from
strelching excassively using the pistan ring
axpander wilh 1he ring end surtaca an which the

maker mark b5 $hawn Jpward,
i
i ring el
TR T |
Sgming 2T T
sodnng TR, T
o Q'--L‘_:_{é_'-_--_'_’."-‘-‘ff. |
;‘Lh\:_.,‘___,-' ‘ﬁ"‘ Top ning
SENTESE LE BN
=T
i x._,ﬁ_'f"..-
g o
e
Gl jonk L
"]
LT
_l_n__.-lr - I

E

{Aligning ring end]

3.3 Cylinder Bleck
Faor tha cylinder bore of the cylinder block_ & sleeveless structure [niegration of a cy'inder block and
linat) is emoloyed. Tharclere. replacing the oyl nder liners, which is perfarmed far a conventional
BNgIME. cannal he conducted.
Imstedd. the cylindar unit is so designed shal il can ba avarhauled using an ovariizo piston with the
cybinder reboting.
iAzheck on the cylinder Block

# hake a visual chaeck tor leakage of water or ¢il and crack ir he gxléraal surlace.

Il @ grack i5 suspected, make a2 color check to locata the crack.
# Il {hare is any unamenddble damage, replace the cylinoer block,
® Completely clean aach ail hole ard check it far clogging.

oI
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2.Cinder bore diameter and gize mark
& Tnere are size marks L, M and S which show a

cylinder bore diameter an the 1op ol the cylinder

blork. ml
-a__‘.x , Biza mark Hedarese vaLe Lirmi
I T . _
1 I_ H +|:| ':'-'5 '
: +o0z |
i - —_
M @B ig E,':‘:" —0.2
Cyrkder ' T i
b 5 . +':5'J"r"
(e H Rl u] ) . . . o —]
oireularity . 261 or less 1%
G',llinn:nr;il'y .21 ar lesq oo

# The cylnder bore diameta: must be rmedsured
at three places: 10 mm from the cylindar tap
tace. 20 mm from 1he gylinder bottom and e
center.

CircLlanty: CiMerence batwesn the maximum
and minimum in [he samg ¢ross
saction

Cylingricily. Dilference betwesn 1he maximum
and minimum in the same dirgchon

(3. Haning
H a cylinde: sullers eCCening wear or “law. por-
larm the haning or Banng.
For shghl eccentric wear of {law, tha haning with a
Nax hone will do. For greal eccentric wedr, how-
gvar the hening must be performed afler the bor-

ing.

Rt

® Preparaticns for haning
W Flex hone
M Elacine drill
B Homng hequid raxlure o1 503 o apging o
and S0% of fuel oil}

L1 HE

-{IH.E S{'l'r'r'.ﬁ

LS mavk_

tCyisnder bore digmeter mark positrons,

k.

s M MaSIrENEE At cyHnder bova dname-ter]

:. Flee o | .l = .
" \ - i 1
’ Lo ! I.- ]

firezlinne 1' A oot S

|.::.__.-
Y.
N _-"I:i-.le-;.‘-lln: dis
L fagire
- ol
i~ .= Bl

Hamrg 19.1d
i Praparation for haning !

s 1
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Y lverhaut

» Pracedures for honing
With a honing liquid applied 1o the flex hone, insert ‘
the elesiic drill which rotates al 3040 to 1200 rpm ‘
into the cylindar bore and mave the flex hone
upward or downward so that honing traces will be
chtained at an angle of 0 1o 40 dagress.

[Honing Iraca)

~[NOTIGE]

| 111 Avoid a high speed ratation In axcess of 1200 rpm. Such & high speed rotation may

cause damage.

(2] The hone will cause damage ta the cylinder if the hone is inserled o remaoved with il

slopped.
(3! The grinding amount per honing must be limited to 174000 mm or so.

& Cylinder cverhaul for relerance)

Cyloser boch sockiag ime THE
—  -— _— . —_—
LB
~g) 4ra ban: lez [Hz!
- Bong o _.v:ln-lg-'_-rr.:bl. ]
"Hz -1 S
Hitrong vty T
renedgd o jhe Iniradze 1n e Ircraase o1l i IrLTEase in 1hg
IL.Encanl cones JmEtEsn ukraanl coasarmphen WiEscanl cansnrmsho luG#s2anr CansLmpc
and Llawny g Posaby Aard blwalny and Bl
S — AN h, — N
D= > 5
__ E
oy v By S v
LA R
CIERL
R I

LiscLSoIEn <° b1a usa af 37 e psine anid
 plsDsn Ang

)

1
e
o

o 12
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dIH3 Scries

2.3.4 Conmnecting Bed
The connecting rod ie & carbon sleel casting with high
strength.  Aluminum metal is atlached to 1he Tig end
whizch is hanzantally split type and a wirding bushing
ol lwo-iayer copper alloy is vsed for the small end.

r
it

HIx5: ek

1, Connecting rd
;T:Bend and twist of conpecting rod

IF the piston ring end moves durirg aperation ar if
the piston is one-sidedly hit strangly, measure fhe

torsion and parallelism.

I Ihese values axcecd
the limill, correct or replace the rod.

' T Siandard

ilepd and Twist 100 T

.03 or [eest

ETrrLst clearance of earnecing rod

Ins-all the cannecting rad ta |ach crank pin 2nd
check 1he thrust clearance i the crank shafl diroc

tion using a thiceriess gauge.

L Sz gl

Thrusl ¢ sarance n.20--0.40

I— 14

Megeinrg mhgnmerd nf]
gornaot ng rod

llis coneeier 11l & MedaLang ynik
s shewn = prapanad. |

iMaasuring F-rum eleatarce al toanectirg red’

.
Crar Ehalr

Thizhness gaLge

https://www.boat-manuals.com/
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(2} Crank pin metal

1 Check on crank pin metal
Maka a check kor flaking, melling or saizing of
metal surface.

iZ Measuring ol clearance
# Measura the ingide diameter ol the ¢rank pin

metal,

# Measure the Crank pin diameter,

mm
-_:_"'—--__h_ Sarrfizin] Lir=it
m:alt:;p irsien | _* 51 -|-|.'L_:: 0ic -
Mule Ehicknass 1 F-_E 013 — 02
Crank o n cua-melar F :E:'g'_%%g - —07
£ Claaraice £.038- 0,087 | 0.13

Tienitan ng orgLé 0° 3d bod kgl rm o’

€ -’_“|+L|::|'5 L.iﬂ DD"'E.BU 1}

(M) Anoly gog e o w0 the t--eaded oorhon al 18 e 2nd
Ihe s=gt.

(4 Piston pin bushing

l1spect the pistan pin nushing lor excessive wear
which would ¢ause damage to lhe pston pin or giston.
Cherd 1ne oil clearance Caloulate e oif clearange
betwesr the pisten pin ard busking by measuring the
piston pin diameter and pisten pin bushing ingide
diamater

“mml
T ki1 e | C L
— ] i

Rigxcn pin bushng I -0 138 +7.05
 INsid3 harr i =navh o
e -~ S
* Sinon pan s e F249 —1 ' KA L
 hl elearance : | 0C25--2C51 L7
| - - -

el
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3 COhwerhpul dJH3 Series

(4] Assembling pision and connacting rod

FisEaa sare mirh
Fa
- s
k= o
= ¥, x
. ™
b % z
o o
i o P
s Y
-'-. '-D
Lyl 222 mark
Flywheal sidi
1
5 | |
Aol ma-h,
EI "-.? et et
L
E_‘_ Th\ o Waich kb ;
o . q- owd eng At ) :
|
1

[MOTICE] T

Ensure that the indentatisn in the combustion chamber s clgsar 0 the fual pump
vlewed lrom the top of the piston.

3.3.5 Crankshaft and Main Bearing ! T o |
The cranksnafl 15 medye of pracision lorging metenal. f,' ’: . '
Far Fne riain baaring. aluminom melal wie bigh dura- 7 oo :-' :)
bility is used. - ‘?‘:\!}l:;,-',#"
- - I e - I
. il
. [ st e
{1) Crankshaft 'f:-“ A II'*'H.« IE‘:" ﬂ}ﬂu
. A nlL 1ol
'Colar check ol the crankshaft = Mﬁkﬁ'ﬁb Y
Clean the crankshakt and eheck it wilh a color Ry
check agant Il the crankshalt s cracked or dam- [Godor check]

aged senpuzly. raplace . For minor damage, re-
grind 1or corrachon,

i—h
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ALY Jeries
‘& Band in crankshatt
Sel tha journals at bolh ends of the crankshaft on
V hlocks and measure the deflection of the cen-
tral journal using a dial gauge while totating it ta ".'
mesure for a bend. ‘_(‘ | :
R ¥ TL] " ; L*T—’
TTe— Sl rgard . | . Lutut v ik ik
Cranksat: bend TIRG.02ETF [JTK] {Mgasuring ke crankshaft]

T paasuring crank pin and crank journal
Measure the crank pin and crark gunal diameier.
[f thore 15 abnoermal wear, but the dismetsr is with-
i1 the fimil, re-grng for correctian, | each diame.
ter exceeds, 1Ne specilied limit replace Srankshaf.
For Whe crank pin, refar (o the description of the
crank pinmetal {3.3.4 (2.

imr
Jaarral | Stardard Lirrur

Tbr:je rhiar-eda- of mzin , g Toae - .-"'i-- l --h“'x\

beaing 24 4l o { i)

. — - ’ i LA P

Bearing nwchnass 2.0 E!I-Imf‘. =G . .-:}J:;* TR
L. — — __ i — i"';h___'l'_.__.r"". H-b o r
Crank |currdl d amatar $37 -—I:Ilfi--]ﬂitél --0.a7 ‘ 'Ii"'l.'“""dﬁ 7 P -il'jﬂ

R l““—-,-""'r iorank, aurral T

1 EEMBNCE i 0.C3%E-- 00RO 213 C-ark pin

__iMeasuring pesitions cf crankmn and journal

A*Thiyst clearence of crankshait
Install I crank shatt and tighlen the main baarng
cap to the specified 1orque.  WUsing & dial gauge
put oa 1he shaft end, push ihe shaft ta the lefl ard
right to maasure the theust clearanca.

I 1t fhrust clearence exceeds the specfied hol,
replace the 1hrusl metal.

- 7m

t—eeee__ 7 Slardarnd Lt

-

“hig st cloarares 0 28— 7 23.33

¢ Crankshzdl Hist clearencel

p— .t
H

X il
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3. Ohwverfauf {113 Series

(2} Main bearing

TCheck on main bearing
Check for flaking, melting or =eizing If any damage on the bearing sudace, replace the bearing,

i2'Measuring metal Inside digmetar
Tighten the cap to the spacified erue and measure the metal inside diamoter.

Kair boancg cap bt ighen o orque <glem (Wem?

11135 37 51 =4.31

[Malel Apply &1 ne o toihe theesded port or e 1he Bal 200 the Sea,

Thri=l Mgl

M zn b arire] [hasic] 4@ _.'
1
TAarusl Ineda _.——-ﬂﬁﬂ .Iu'
.‘-..I
_ Iy Mj

&

hiam beanng cag

et > o7
! *ﬂ{ﬂ 3
g 21T -

Eﬁg

= Wain bisiring

-
I

—INCTICE]

Ta install the main bearing cap,

al Mota that the upper metal {on the block side} has an cil groove and that the lower
metal has na il groowve.

by Check the match No. to the cylinder block.

c) Setihe alighing mark “FW" of the cap ta the flywheal side.

d] Keep away frem foreign matters bebween the metal cap and metal. Otherwise

SCiZing of unsmaooth sudace beanng may result,

2 U7
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2 hverhawl ATH3 Spries

4.3.6 Camshaft and Tappet

f1) Camshaft
For ihe camshal, check the working face between the tappe and cam. Check the beanng fgr seiz-
img or wear  Also cneck the carmshaft gear for damage

diCamshaft thrust glearance o

Eor tne camshaft. 1ke thrusi load is supported by | Canvahafl gres |
the thrusl bearing end lace of she gear side. Wear | =4 nnesinearnd
. 1 :F . F.l' |
on (he heanag end face will increase a thrust |_]:L
clearance. Before disazsembly, shock the Ihngst | L
clearanca. E’ — i_-l_ |
Te replace 1he smrust bearing, pull oul the | S |
camshalt qear anrd camshal tegether, since e ' 'Ir.
camsnatt gear is shrrkage fied o the camshaft. | e amshatt st ) - 4 _—
Heat 1he camshalt gear w 200 C or less, pull cut [ clearancy: "1 crarmee |
{he gear and replace e st beaning. T T —
. — —_— — —_— —_— _l
Tl L Stamdard i L J .
piiniiin L4 |
Tlunusl laarency c o5 =02 | C&h N A Miometer . .
. ."';:I'.- _‘;:.r' . .
% Camlobe height - s __IHI. o
ot - __q.':,-:g'w.:l"_"'u Pl B
Camioka heg1i-H: Slandzrd . Lirm 1 : lﬂ_,;-
_ T 1 L T irly M easyrameri ol
ke omrom | | (Meamramerner) |
Eahausl 304002 | T -

3 Camshai bearing ot clearance
Measure t1e carmshaft d ameter and 1ne irside diameter of the camshal beadiryg. Roplace i
mesured camee af 3 clearshee axceeds the specified linvt.

M
T . - arrdard o | .
T ee— L Sandau | E:I:Tlc:jr:rcal =it
| —— — T e J— —— [ —
_ e
j Camsbatt diamater 3 45 _53:,‘15;' 015
1
Syli-cer Bk zarmahailr +C022
Wihcapehalf  tEdnnn hole diamsla pad g
. — — . — 04003 — -
=ann
g Cershal opanny fuazkness . Stﬂ E:,Dg | =11 025
‘ Carshall heatiig insidy - QOEkR
4
' ciIamater 45 _ g g0 ; 20
Wilkkaal 22P1shal | Cam shal! tiametz PN —
U AEALNTG L o . 1 - s 1 _
Cnldposnl 3nd, — ) QLz--0L
i IMareel sige | Ll rer ook crrns Falt P ;H+I'.| CEq -
|_" f © diameler #42 | J

2 M
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2 (Meerfaul 4II13 Saries

(2] Tappet
1 Tappat working lace
The tappe! 15 offsel and rolated dunng cperakon
to prevant uneven wear. Check 1he conditions of
the working face. If it sutfers unevan wear or can
tact, replacs it and correct the cam as well,

2 Measuring tappet diameler and tzppst hole diarmeter

' Aureen: y 1 LA :
Measure the tappel diameletr, Aruetra warkng lace Narmal wiking “ace :
IT the: tappet diameter exceeds 1he specfied limil,
roplace (he tappel. o !
i H N
e ‘\1 Ir: T = "J
_ | Nk, e/
e Stancaid Lirni 1"'. . i ‘h\‘fl
7 YR - R -y
Taoaat iz -eter 212 —|:|.:|EI=, —anoy 0 'IE\Q- ___IJ.’:'.T:.‘J
s 1 : P Seni i Tk e
Tanaet hels diamoor 1 > ﬂ e =004 " ‘-_ _._.E.I,Hd__iu
- — Fp=h
-  ———— H"\__.-" ""i::-
Qi glaarancs QOC- - Dl 10 \ . . -
tMeasuring tha tappet diemaler)

.27 Gear Train
For the gear, a helical gean s employed o reduce noise.

' ipar waind

.k IrEehGR R e
.
,

Lamzhall g
\ Iellair gag-or .."I.
|
- Snn wRlRr pUmE near

ol |~
T

T Crnkshal Sasar

=19
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(1) Check on gears
1 Check e tooth surace for damage of wear.
Replacs a warn or damaged gear.
:9Measure the backlash of gears engaged. |f the
backlash is in exceas o tha limi, replace them
together.

[NOTICE] - =

An improper backlash will cause noiza and
tooth scutfing during operation. It will also ol s-
turty the valve timing and fual njection Timing
rasulting in 2 madunction in the englne. N

[2) Idler geatr

ldler gear bushing s press fitted imo Lhe idlar gear.
Measure |he inside thameter ai the ldler gear bushing
and the idler gear shafl digmeler la check the il clear-
ance. |F the il clearance is in exéass ol the hmit,
replace the idler gear oushing or idler gear shafl.
There s a rrark & B, C o0 1re ond face of the idier
aesr. Ingtall il in such 2 way that this mark is placec
an the cpposita side of the vylnder block. Alsg, pasi-
lion 1he wiler gea shafl with the sde where two ol
hgtes arc mady upward

T

Dl er gesr Sannd Lirnil

Mler ge=r sha'l | —nnes - _ o

diaaner - AR joen 2143
[ Tdlar grir Bush ng +a0025 -

yada diamels | 4G g +135

{1l cleara-ca 025007, 13
* 1hiust claara v f1--02 Gd

3=
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# Backlash fmm}
T Sandaed | Limit
rank gear
IHnr gear '
. [ram gear G.0a=cC.04
;.2
Fuel ripztion
pLTIR QEET
Lga-walar pung
gar
Luoneehing cil -~
puE: gear 015024 ;
¥ ™
.-"‘x.\_"-% H
'-.-: oy r-|;| |
T =
T NI T bt B bt gz
; ..I_.:._.' .:i.:i: -:lﬂ E? , l:;_l . d i
o . -\.il'.lil d :,;-'\-I .
. o ':- e Idler gesal
, Srrail LoV Jushing o
S pdod G YR
. A . f“:}*"""":' LR ;: 4r 9o
el = ,;.: -":IE (3 _.-'|l i ;};ﬁ . .
S el y
! ._.I:I! .:_.- H'H-':_:-;'- f-f’):"'
SR i :
. ' T
| o
1
| ik gear;
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A Overbaul AJFLY Series

388 Lubrication System

The Iubricating oil purng is the trachaidal gear pump which sucks enginc oil fram the ol pan through
the ol stramer and forobly Iubricates the main beading and sach rocker anm through the lallowing

patins.
The warning pressure swilch is installed in the paths to detect 1he |ubricaling oil low pressure.

1) Lubricating oil palh diagram

Ll nnler Tumsharger
ol §
TS——— el ek o pumg
r i
— e 5 F i againg _i ;
Tl m— \ .
Melalvarh L[I Cylinger blogk main gallery
Lubnrciig ul — " L . -_ L R
pmp - Inla* gRa |_.\_._=|1'5'|.1|'| .'-:AI:I'!g_ [ .=|::|k |!||Jur 14 ool =y -|-| nsrely
| | 1 , .
Y — Guirs |H1:|:J-_-:h' air shal . Lradk pel Ty
LILAIFET " ]
-' ¢ Flgroaa:r arm * l

TEppal-Am saiaza |

\ o— . e T T T T 0 pan _ 7
{2) Lubneating oil pumg [ ' ) -
J Parliculars ¢f lubricating ail pump
Hizrn Lirut |
Engins sowed . rpre 260G
I - - Drreer roky '_ -
Grae mn derankisompn | —- 7a:7q
: ) - a— Diwe retne .| i
Cil pumo spaai ©pim 2T _ -k ]
Capacily £ Imin 3B E"'_ :”' 1 r " -
N - . . 1 Yo . Aatar ehak
. . hagliiam? 0 VAT
Jelivery prazs.aie e | i 24) - o LT year
- . o - ! i s A r
F— A — I—r'— -- ~
elief walye pressurg hal o z=1 . s -
kAN, Lt IR D Pt [ TR Fas g
!
3 rCompanents of lubreating all pump)
G
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3. Owverfyul AJHS Scriey

“FDisassembling the lubricating off pump
The pump cover (platel may be disassembled.
However, alher disassembled parts ¢annal be
reysed |f meazured claarance exceads tho spec-
ilisd limit, replace 1he ol pump assmixy.

(I:Check on e lubricating oil pump

el
[ warakca Standerd Limit
[ Drrrvisr roene and oJmp PR E 0 o5
LS5 o T
Orive redtar and drvgnreqor 0050011 n's ) _ .
b — — —_— —_ — Checking on rator clearanse)
HAar side clesmance 003~ N.03 313 _

i {Checking on rofcs sady clearancal

(3] Eressure regulating valve and lubrcating ail filter
" Pressure ragulaling valve
This valve s built 'n the ail lilker orackel and
adjustec by varying the adjusting shim.

Setoessuacf |, guge kgbam{] 300 N5 Mpa)

E;T::JI'E reculat.rg {3t BEDpT EGINE SPEAC)

Ad Lsting shin nekrées | mm
Adjuailing s-m changas 9 2 kel'om?
(N N5 %Pa| oil oressure or G,

5— 22
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AJHS S

‘2 Lubtigating ail filter

The lubricating oil tilter has a buit-n reliel valve which opens under a diflererlial pressure af *
kgtum (0.1 MPa) obilained before and after the paper element  [n the event of Cogging, the

lubricating ol will flow in the Bypass circuit,

Praszuny wesgu ating
whlun

I, .-r—\%;:sl
™ :@%%

éﬁw@ Ty
QY

;f‘ From ool

1]

Lalreagn ng =17 qer

_ —_— . —

rd; Lubncating oil cooler
Tre lubreating oil cooler =5 o multilube.rar typa.

2In disassemblicg Al cleaning during a
peripdical chock. Use A 5Cd B removet

2 o chegk the ¢agling fLbe tor lcakage, apply
air pressute of 5 kglom? (0 49 Mpad through
the 5ed water inletl and olace the wbe in
Waler.

A=u3

[H%=c-TE T Tdve

-
™ Fillar hracke|

Erornaail s1-irar

Eed watar cullel
LiErigalng ol qullcl

. G waalor inkge
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3 Overhauo!

(&) Piston cooling il horzle
J-¢heck the hole { ¢ 1.8min] in the nozzle &hd

tor dust or lareign mateers.,

“i:Check the brazed portion of the COpper Tube
for breakage due o wbrahon.

uy

Splexh -

Coplirate
bach main <4
gallery

tFizlon coaling ol nozzke)

-1
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I eshaw! JHIR Series

3.3.9 Cooling Water System

The cooling water syslem i5 of frash water high constant iemperalure cooling type (Sea-water indi-
ract cooling) whaers the cooling walar tamperature iz held consfant with & tharmostat irespective of
load,

The sylnder Black, cylinder head, exhauel manifold and turbochargar are cooled by fresh water,
whereas the (ubricating oil cogler, mercodlar and resh walar coaler are cooled by Sed waler,

1) Cooling watlsr system

Frissh vedlir padts
m— Sen walEr s

Fres=n wacar hgl o wie ng Sannon
ThermasLal

Frashwaisr parg (]

| ._Eir" Marina gaar
Crphnds higsaed .-E. Rabwizpneg ol
c - KRl d?
- T {mq.&
o £ KD'Ws |
% Cylirger plock | =
&
Frosh wabar copior a
| SJbank
45 WA pumg Tutacharges
Iuht:-. -
s e e e e ' u
..'. in
l -
f Farigslae conch
(Mote 1] ;. Sea water outlet of SJHI-TE
(Note 21 @ Sea water outiet of 4JH3-HTE, -DTE
(2; Seawaler pump VBLA WAl UMP DAL A ]
The sea waler pump i of bar impallar . T
_ 2 583 walar pump iz of b E:‘ pallar type, N Engire sased o —
inatalled on the gerr cAse and griven by The cam gear
l C3H:Ar Tl A Jeranhepe. mp) -—— 2R
I_.
' Purnp =peed rpm o dEaz
_ Suclict haac r';":"r} : H%E?,-J.:
o piic
LﬁJpx.qy £:h 3750 i

1-—2
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5 (werhaw!

T'Digacsembling and assermbling the se4 water pump
[ Disassambly)
# Removing the Sude cover allows you o take out
the wnpaller, wear plate and mechanical seal.
+ Aemove 1he circlip on the drive side and 1ake
oul the pump shah from the dree side by lEppng
it.
& Fut the pump shaft on a workbenst and pull out

the bearings from the pump shaft by lapping
them.

[Assembly)
# |nstall the bearings an he pump shall.

& [neart the pump shaft inlg 1he pumg body
Iz which the atl =eal is fifted, fram the drve side
and tit 1he cicclip.

[Grease the oil seal lip.)
w Insta)l ihe mechanical seal. Assemble the wear
plate and impeller. [rslall the side cover.
iMcie 1) Grease the pump shafi and the inside
anvd outside ol the impeller.
iMote 21 Fit lhe impeller By lurning it in the diret
tion ol foiaticn.

2Check on 1he sea waler pime

# Ramove Ihe side cover and check the ingellar

for damage. It the impeller is damaged. raplace
it.

s |f lhe sliding surface in the pump body 15
warn or damaged senously, replace the pump
By

# ' therg is increased leakage of waler frem the
drain, replace the mechanical seal

AT 3¢ rea

| Side sl
v .

Irpelar |
r P

P
Wleas plala ]

I'I-'.LIIE'"E'C" "-'E'JI -
2 g3 waler Famp I:':W-Ib .

- 3 _."'r
.Q ; E_ -
TV T,

[ _—
|. ill i _.r'l""-ul
L‘knlll@

[l seal

; I.:'||r|'|:r =l afl

fﬂ@@%ﬁ /

£ hf}ia::ﬁl

h @}ﬁé‘éﬁ@

Bearnng

SEar

Cirzhp
EBechind]

i [Gen waler B

|7*__§; "oE B

BN h
" Sea wale” pump ody ' "-
1 Bime coues *
T imae.lor ]
L Wear plate ' h Wh L |
Lt Pomp shall 3 ,

- l'- i y
't Muchamcil sea

g N
3 Lirchp k 1 - 1
&. Bmaring ]
| Bearing
11 Onl sea
11 Waler spal - g
1 Gaar

RN PR G S I F T | TR

G i ALt
J III' In'l |'I .f'f ; J,fr ;Jf

|I -"f _.".IF f."rr

e

{o \ f,r"
/

A

Al ——

=

Gleckwise ratalion

RER R b
1 Hesaganal ool
5 mpeler i nd g

- :1 viewed from tha
g >

L
https://www.boat-manuals.com/

TR TN ML
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4113 Series
(3} Servicing standards far sea water pump
| . SLandard Side claarance Lt
’Epeugr wichh 31 6—3 'R 1.3
W;a-ar pland 1hgkweas 2 -8
L —_ 1. _— 0—0.2 B
; Housitg width 33 8--31 9 )
‘| St cowar fhiskness 2 g
f4) Fregh watar pump and thermastat |
iParkeulars af fresh water pump '
-- Flaim
- . [
Pullgry cianetar lcracksums} T #1351 I Skl
Fump speed ram | Sehd Impdler
. ; 'Ethle
Capacily £iman T2 | [ T
| .-
! may ! L | o
: ozl nead ey (Auzc! ‘ ; 2
— Flange | ﬁﬁ
; ;
Fuera 2ody ! |_ E:
Mechamcal s=al .&" Ta gylnder |
| | = blrak
*--{irg

[3Checx an the fresh water pump
The purmp body of the frosh water purnp and the
znaft bearing are press fined logethar, Il they ara
delechve, replace them together.

;3 Tharmosiat
The thermastat holds the temperature of cooling

SA5 ST

[Componeuts of Fresh vatar pump)

=)
H

r

/1

F*'—_L=T_¢a;~'_ +hermastal cover

@ — Mackuip

water (frash water) constant at all imes o provent @ Taarmoslat
lRe rhgine from Seing coohed excessively. -
— . | h hL -,

= BRI L Ml opwen : Ja;:.ai — . F:ash wabay

Pal NN 1Ern:rere||:|turerg 1e1‘-p§'a1ur‘§ Valve it : A by AumR
C 10 TO-45821 TE.BC GO I Bmm
A N B

I
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I Overhaul ATIES Series

(%] Frash water golar

NiFrash water coalar
Saq water which flows in a tube cools 1he frash water which flows autside the tuba.
A integrated fresh water tank is provided under Ihe tube tg cool the exhaust marifols.

4,JH3-TE

"""'"i ﬁ_““'—"—"""r'_ﬁ.

- - v S .E-\_I“EWH'! bR

| =

Frezhiwztar wlal e[

Sna water kel

b —— F-g5h yalo cxien
-"II & EEENIE CAD
! _.-"' ."I ¥ Lachng 1oge
{

— Gall & plale

& Sen water inlel

Ch0irg e
Cverlkiw 130 fubdarks -——,

= Z28 wale 0g'lpl

Spde cover Y —
. ) = T B S
Earagl gan o L'l "__:’;‘E: il = SR I S ".,_!:-r} [.-:-;;,_-:I
W ! 4 T e A b
] .
|_| rie waler (3K )
) Zangs ranizd
‘ Lmaralo
4JH2-HTE, OTE
Cwa waler

A=
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JFHT Seraes

f#.Checking the fresh waler palth for water leakage
# Fijl the feesh water lank and ¢ngineg with frash
watar and attach |ke ¢ap tester ta the waler
Tilliar.
% |n;lease the pressure 19 0.9 kgl/icm® (G.0%
Mpa) by captester and check thal fhe pressura
does nol drop.

Mever ramove the prassure cap while the
engine and freshwater tank are hot.
Ctharwlse, you will be bumi by hot water and
slearmn.

t1:Checking the pressure cap
Atiach e prassure cap 'o the cap tester and
measure he pressure cap valve opening pressure
applying pressure to the pressure cap. [ the mea-
sured valve opening pressure is aul ol 0.5+
0.18kgiem=(D.09=3.015M2a).  Replace the pres-
SLiMe LA

[MOTICE]

For the use of a cap tester, carefully read the
instruction manual for the cap tecter.

k=

oy T PR
e i !
Ty H_Jf_i"- = 3
il T 3 ; Waer tillier
1
- Cop te=ler

1Checking feash watar Systern for waler wakagel

e cap

IChecking tho pragsers &ap)
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4FH.Y beries

3.310 Fuel System
The fue] injection pump 15 YE typ (ZEXEL made),

[NOTICE]

Tha dizassemnkiy and adjustment of a fuel inlection pump rnaad expertise and facilitios.

Make a request 1o ZEXEL service shop far them.

Fued iriecsion purrp VE typo
F il 1eed pump Va~e typa [builsm)
Tirmixt Hydradhs (bui-ini

11 Fusat Injection pump

dParticulars
| Mude VE4i1 7k
Directian o ralaios - ;:I:lc'm'mn iEwed from hy dive Sida)
Plungar diarneter $12mm
._G.u-'-'l_zl_r'u:lr Iypa :_. Alls_paal:l B
_Fue-l laad typ Wanm
| Tirr¢i achearaing angle 2% GO0 o 1550 rpe {purtp Soeed)
. LLtIfiEEI.:IEI:nE|rM - au.l Iut:n.r.cah-ng | . .
Fua cul fuehgd o -_1 ' r.1::g|rel;c_w;-u [rearrik .r.p-r:n:-
L v Yich 3 manua’ ey laver
ﬁ;uﬁunajgr;a T Bé-;;:;mnenaat-:;r-_m -
L

Mode | notaban
MNP -%E 4 f 12 F 1800 H NP‘!EIQE

T TT 1+ —|_ —[ Moaery Na.

I Lireeton of roladion of purnp v ewed from e deiver s chiel

A Clocswe:

I Ceunlerlcckwnse

— 3o rar ype

E - Elesiranly bype
F i Macha- ca! Iype

i LA anger damela: T 4]

) L Murmeaer al ivllncsrs
—WE type tuel injaclior purnp
L—ZEXEL ID

do 3
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& Qeerhaut AJIL3 eries

{#:Fual path diggram

Frong purd wedimw pina
—_— h
r Coearf G vl e
xx’
Fual e :
w Ijecran
fiorale
Lrrwe 5hiay

Megueleuig valva

Plurger ba-ral

Fesd pump

an

Y,

Fual oi in the tugl lank 15 sucked by the feed pump built i Lhe purep hrough the fuel titer
fwith a built-in water separalor which is ‘ocaled al lhe balternt angd =ant 10 the fuel mie ol the
luel injecticn pump.

There 15 an dit hraathe bolt on the side af the priming pump, and a sensor lor deteciing
collccted waler at the bottorn of the fuel filter.

The fugl gil gent to the fuel inlet is pressurized by the feed pump and suppled to the pump
chamber. The pressure of the *uel n Ihe pump chamber is properlional 16 the pump speed,
However, il the specified pressune is axceeded, the regulating valva will return prcessive fusl
19 the suction side.

The fuel in the pump chamber i sent to the plunger through the luel passage loeated in tho
distributor head. The pressure of the luel i then increased by the plunger and Lhe fuel 15 sent
o the nozzle holder under pressure Mrgugh tha fusl injeclion pipe.

The owetflow valve localed on the top of the pump bokls [he el ail pressurs in the pump
chamber congtart and returrs excassive fuel to the luel 1znk,

R )
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{F:Structure and working af injection pump
Crawainee spding
Flyweiahi kliryg sprng

Cul lead
R LSO ST

Canirml lewsy :

T - TAngan Ever_

[ireee shall

Frimd pramii

Griva qan'

Crons COURing /

Flungar

a' The drive shah diractly receives the enginc
rotalion by means of gears and trangfars the
tolation 1o the cam disc through 1he Cross
coupling. The positoning pin press-fitted 1o
the cam disc s also inserled in the groove
of the plungst Hange, so \hal the piunger
ard cam disc rotase in the sarme digechion.
The carm disc has a facc cam to reciprocara
by a specifiad cam lift on ihe reller ¢f the
reller holdar aszambly.

3— A
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Magnet; valve

Purwer

Diulhal o

Do ragzrg wdlyd
i EI::I"I'!T:H SIEHUY
Flangsr Sprirg

Car dipe

Liree ehiadl
',III Toroms el I Cahdes  Megnens wnmwe
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& herftaw! AJII3 Serias

b There are two plungar springs havlng sefling forcas on the outside of the plunger. They refurn
the plunget which is pushed up by fhe cam disc, in the descending process. That is, 1he
plunger rotates by means of the drive shafl and reciprocatas by means of 1he cam diso.
When Lhg fugl whose pressure is ingreased by the plungear is 2ant to the oullal port, the
delwvery valvg apens to allow the lugl 1> be injectad into the combustian chamber through 1he
el mjection nozzle.

—_—————-

m (o i Carenl leer shal
—_'The governor, which is located above the ! R
pump house, consists of & flywaight haolder, ' 3prng
governor laver assembly, etc. The Mt { -
flywelgm holdar helds four lyweights and _:}.,_ o — _ L

guvernar slegva and is supporied by he { Tunpion

governgr shaft. The drive gear engages
with the fyweigh! halder gear and speeds
up the drive shaft rotation 1o rotate the
flyweighl holder assembly. The governor

ayerign

[Try
laver assembly s suppatted by the pivat RRSETIEY .
tolt in the pump howsing and the bal pin £ f A Bl gin i
Igcated at the bottom ot of is ingetad in the * '
control sleava which slides on the oulsids Flywsion: o e

surace of the plunger. Guwirar slceye f I !
. . . l:::m‘.n:l LT !I II'I
2 Tne gavernar spring locatad at the lop of it N
13 connected to the tansion lever with the Rl
retaining pin and the qowernar sphnng ¢nd
lace 15 connaecled 1o the oontral ket thraogh
the control lever shafl
The control tever is hrked to the gowerror bandle thrgugh the fink b vary he safting foroe of
the: governor sprng sccarding % the inclined angle A difference batwaen 1he sefting fce of
the gavernar spring and the cenlrifugst faree of the Hywaight correspands to the cantiol
slagve movemenl which increases or decreases the injection guanltily,

* Timer _ " Raller halder
There & a bult-in tirmer 81 the Battom of the N
injeciion pump. A limer spring having a M
selting force is inslafled on the low df & . _
prassure side. The luel pressure in Lhe ??}%l/,.- I\Il
pump house is direclly applied to the rll i '
appnsita side {high pressure side). The Rflur ho'der prn l.,;l_,'
posilipn of the timer preton varies according T e
¢ the relation betwesn 1his lued pressure side
angd timer spring forge and the raller holder (
is rotated thraogh the roller holder pin. - Tiner pm
When the piston moves 10 the diraction e Tirveen spring

where Ihe fimer spring is shrunk. a lead of ——— . -
angle lakes place (the roller holder moves

ir the reverse diraclion of rotaticn) to advance the injection timing.  That is, the timer conirols
the injeciion timing according 10 the fuel oil pressurg in tha pump house.

1—13
HIveHT H s https://www.boat-manuals.com/
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LT Series

‘{iBoost compensator stoppar (ECS 1 Boooon

—_—

wl

)

c)

d)

Bocel pressune n'el

Adushinn pas
Hoocou speing
Canrdioting Mn
E3gocsn quar .
—_ iR
Tenrzan lever Sunpeiring panl & |
GEoreerins apey g

Flywaigl

Fl.nge

The boest campensator stopper {abbreviated to "boocan” 13 A device which increases tho
inicction guantity when the air quantily (lurbocharging bocst) supplied ta the suclion mantold
15 ingreased.

1he boocon is installed on 1he top of he ijection pump governar. There is a diaphragm In an
upper part of the boocen grd the boost pressure iz applied to the upper parl with this
diaphragm as lhe boundary A boocon spring wilh a selling force 1% installed under 1he
diaphragm. An adjustng gin is directly connecied I¢ 1he diaphragm so that i will move m
carjunction with tha diaphragm. A specified amount nt ‘wbricart necassary for slidirg is sigred
af 1he bottom of the agusting pin,

[he lensian levar in lha irjeclion pump is deawn to the nght oy the gavesnor spring.  This
motich causas the boueon lever to rotate counterclackwise round the supporing ponk A 1o
push the canngcting pin cganst the laper of tha adjushng pin. Theretarg, when the adjusting
pin moves downwasd or upeard Lhrough the diaphragm, is maonvement is transferred to 1he
connecting it Boocon lever tension lever. so thal the contral sleeve position [injecticn
guantity} can be changed directhy,

Fat the boncon, the $21 value cannct be changed

(Moled The descnphon above 15 given based on the sesvica manyal issued by the Service
Repartment of ZEXEL.

A=
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AJHIF Simries

JHadjustment of uel injectian pump

# 4,JH3-TE,HTE

Hozzla type ZJEXEL 1057900060 {N3-DMNOS0N 51 0)
E Mozzke oge=] PrESaUNS o o 122kglierm® [13MPa)
E Fual irgochor Spe {u:-.l.rlsma diarralwr X insde gameter-lergik) FaxP-450me
Fuel oil leed pressura C.2kglem” {3 02MIa)
T - Fins e Fomp spead [rpmy I 4H3I.TE 4 JHAHTE Ur:”"”':'”'r"_'“'r'
[Lesm H"“---___ WTITAYES)
' T |
. 1[4 (43 2+ 5] (A2 XG0 -—-
st | tazdxas) i (4162600 |
F ol ioed wnpckion cquian®ily HHH 1 ma atd R 031 a4 8) _ i
mm s IBE.|EI tEE.E.;;.-S'J | Ei“i.#"ﬁ] - o
(B-111H - ;:.Eﬁ.ﬁii.ﬁl | A1) G 5
& ! Lane R 4.5) I+ dam —
__E I E'EE;. - ThEeE ‘ ) [ el
;E; Hle injeicn quartity -mr“.'!.'m ...... 3.5{- - 121£23 ¢+ 140lrRs 3
% Har irie-:_'.il:-n quantily onlis | _ 1¢0 ) _. ____ 232 : -
' OfC iG.E=04)
Timer 4itgke M e L nEERe I
\90G | 1713
Fressurg in aoamp iousa i 1050 1o Ef;:l:?tga
kghicm? [Pl 1354 [11:;—";3';?:” —_
Pumzo i:l-:ldE S —_— “1-2'55?I-51EIE:-E 1296?2-5%&!6;3

(apee) A normehc in parerineses s a re'erance value.

The dicassably and agjsstrent of o foel njeclicr peeg reed #x0emse a0d ‘acilites

serach Shop lar 1hest.

HIsAHT H1ok

J— 25
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3 Dverlmvl

4JH3 Rerfes
= 4 JH-DTE
Hozzle g ZEXEL 105780-L050 (NP DNOSC1510)
[ L — . ) " —_—
& | Mozzie apuning pressus 133kelieme [ AP a)
E I wgl injecticn mipe [outside dameter x inside dameter-lengt=] ] #-EIE-T':-LImm ]
Fual uil {eee prassurs E-.E_h:gh'c m* (0 DehPal a
-.:q_'““---,__ T Frqing model P
T Purma cpaec | Soos) pressure ] nunifu rmity
T (rprm) rmHg; (ki*a) AJH3-OTE _ [mEn¥al]
Merr e — —
] | 2o D (30 D! b | —
: } 507 0 r34 ' —
I o - — —
=1t I PR - -
| 1873410
- LEEX! —
gail |BCE) (#4321 3 B
F . | lgad npacleon cpe Aty - T — - B
, . sO00— — .
. GG (FLULL, (EE.7 1. T 5E1 B
mm’s I -
b . EGCi‘IC' .?-5'- =1
P 3 | 53U 6.7+ 3] ITHEAS |
z 1960 el (4235 -
E (66 T1,31 '
= £33 10 N ]
Z 2150 56 T=1.3) 125
Dtdle mpeztion quankly  mimes] a3 n d2z23 3
Biar wpichian qeentty  me'a 1€ o LAY 520! - ]
B * 050 Oeti4 —
LI TET 570k mim- = -— -
| 1900 —
Prassume e purmp foaasa 10953 COAt0d
i wghient (hpal 0y | =004
I_mp code | 1209699 51901 i o

IMete: A Ryreens 0 parentheses s o relerancy vl
|y fizaszambly ard aduslment of 3 tuel inpetan pump nead axperise and lacilities. Masa 3 regaes 1o FEXEL

a2 5303 ar thun.

q-

ul

https://www.boat-manuals.com/

HwSHT LN




1 iwverham! AJFLE Barics

B Fuel fiter
# Particulars

nam Lt Epwei hcEfions
I"Fifrzticr .
= — Papser elamant
' mothod HpE |
| wel hiler ;'r';'j‘“'" m: 0 oe
Fil-raton 15
asruracy o
Caschargn | cmdist 15
Frinring _
nim
inp Stroks rm E
Alarm . '
! em AG+12
Water capacity o |
LOPArATIon [ yagim. - ) L0
rapaaity | s i .
. "Eleinen®
® Drain . dl .
Lacsening Lhe swiicn slackens the seal " Crar papee

hetwaan the swilch And element to lef watcr
{ipw to the swilch regeiver for dramage from
the drain groove.

Wk dlian s Swilct |

‘Fual Tilker)

JHandling of luel system

w A vant af fuel filver
Air vent location on fuel hlier and paming PRITIG Mz
P Hand : tHard pLumiph E
ump (Hand pump] : PR R 8
Y Wil [
Al TS
1. -I 1 -
I-. : -J G i
‘E""r J--%'.’.- % iy 55
'-_.-]' i wil .l.{._'.
|-\—\I.--I-l- h !| 1 "'«.1"‘-\\_\-
t‘_ : II H ""\-\_g? -
4 _.i.ét:’_'_{;i_-
i __.-'-:- =3 [y
: g _",%_—;._-,:;x
' REEA -
‘haaln] Todears waled e thadas - ller, oo
' I ap vt b Al LRR Bodlzm S che el hiwe,

i -

q1—=ar
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ATHT Serivs

2% Fuel Injaction nozzle
T"Mozzle specifications

x'--uhh_ Erguo nuechl
e 41=47-TE 4IH3-HTED™E
em q--h"'a-._ .
Mozzle 1ype YOLLA-P
Haola angly ‘50"

[ Wumber of nozzle holes G- 4023 ! E Q.25
Iale ck=meter [mT) - . )
Injerclean 1azzle ctning Fal=Skglem’ (71 5/ £0.20MPa)
prEEsLUrE : .

R - - I
Slamp Me. 130P23GJ40 ' 1P ZEETA]
Far codw ' 18567 1-DICCE 180652 B500C

Fuel injecticn nozzle stamp nolathon
¥ DLL A - 180 P 2440

T _.-I—
Cowsigm syrmhol
Size P

Mo rle &l2e Cyre G

Hala angle

\ — e —, Maxar [VARRMAH]

— 241 ahure ppe e

Mozzly holdur

— Treagyrd a2uatng thin

-— Y37l SprTg

— Mozz & Zpeng B3E
- Slog- Biata

— Mazzla vdlvs
FusiL onag Fin _g

-‘-ﬂa v o= bMogs's

L Mgrais bady -
ez |

— bz zle cage nm

I
)

"=
1

LR
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—— Mozzla s arale en the cylinder head ji'j'g.-n‘-:tnl Aas

| Mo eymbal ; Mo

_ — Tyor J0OLL - Sarr Inng nczzie)

|_1".|'. - :l :l—-— Huerle valve

JI_ Mazeke cody

ST Nazzle Ml
/ ™
P _--‘}"\

v Ani'a

(Hazzle cross seztaonp
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3 Qeprhaul 4JHT Serfes

“Z idjustmen of luel inecticon nazzle and injaction lest

Taghlaing Meargue of roazle —as
easgnu 4 4 TRETr
[width angross fat of nut 15 mmm}

4! Ingtall the nozzle injection nozsle en a nozzle
tester and adjust the Impection nozz'e opening
pressure with the adjusting shir

Injactor nce #20~—Lkgtom? . l_:zf-” |
apar i f'as5uTe 21 SHEC 49MPa) I Vi '
FINGTIE El ) [Inaction K5
¥ L1 mm increase of decrease in tha adjust- .

g shim thickness changes the prassure '
by 18 kgffcm? (186.4 Niocm} or so.

b Injecl two or three fimes and increase Ine prassure gradually, Keep the pressure st
before |he injection nozzle operirg pressure of 20 kgfiomé(1.56MPa) 15 rezched Tor {ive
coennns and oack thal there is no drop of luel ail fror the injecthon norszda.

¢! Operate the nozzle tester lever @i the rale cf once ¢ tweee & second 1o checx that Lhare is
ng jradble with the imection.

(Condition of spray)

tGood? ‘Hadl

— — — -
|I | .' II
[] 1
I | |
1 1
1
,:;I _ 'F? 1 ——
e I i s - ‘-;'x.
TR S o ~t
_‘_--'__,.,- e T L il
o
LI=slanm i vecton fran # Extrerig ditlec-erece nangE - |

each 1z £ Fol= . - . -
& Crprora ciflerenca inanjeciion -'ll'lﬂ"! LS

& ber-fne Epray 15e Ihie grilis 11 @G

& [l inpeclan

30
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1 Ohverhaol

T haping
“Enstaling the fuel injection nozzle [ Instalatio of e injaslhan nozzie]
# Take cara not to excessively tahten the nut for
the luel injaction nozzle.
TigHeni g sorgue ¢ 7-—00ky-r i6.EY -8 B2Nm,
: o
{Ma oil apphcaticn} ;é
Fraal injestion ~07T e \%
Inzulaling grolecher | & £
MWazzle 2aE? - _“-_@I
kY
31 Procedures for adiusting the [njaction timing
I'ump brackat

4. Check the malch marks af the gear case
flange ard Tugl pump bracksl.

b] BMatch the match mark of 1he fuel pump
bracket with 1hatl of Ihe kgl pumg mounting
1langa.

Goa; case langs

[rl,.el e jezhian fiming 12217 (BT BE ‘

rd:aink Tark

[bel lﬁ-urrp a6 mark

57 b

[Felerenue}
Spovial g ot measyang Lhe pluager 1L as the njeskan 4m ng.

1 — ai
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3 (hverhaof

3.3.11 Electrical Equipment

£1) Wiring Diagram
#4JH3-TE, HTE, DTE {12V New B type!

Golor coding

Fid
Black
Wia
| Wil
(LN ]
Green
Qranga
n ilghrgrgen
Light blug
Hr | Brown
F [ Park

Gr | Grgy

Pl Furple

B
W
¥
1]
5
o
1.
Lt

Starker Switch

sler 17]6 TR
[ GGLW fw'l_
oFF [
LH o H
SETAcT O J—

5
5

ﬂc}

o]l

LA i
Hzl WAkt

it Ie| B
FE GH|Bw

Cearanls @ Louptr

Wipm fram -0

LF|

Eng St
Salengld
IVF gy

1 Byir Hegler

al

Frocured By Customer
1+:2+35-

I

| m— -
et

|

L 4

(LA2E8 Sacniongl aragn
Baterw Zu 1k

Slarer ™

I

an_

LY | Lowr

Ozlai:s of coupler
["Yiewe from B-E;

Lt v o' ouptar
¥ #w from -

™ L]

-

B -
kng Ch Fiecge

Lo TE-';
' ) LA Loy Alinraatzr

Jwil:r

LW TerE Sneder:

Trerie Zenear

551 Drmag;

.
I I
i
'i
|
1
1

Fuz F g Swilzn

— ———nd
-1

Bt Serden

'Erg O Tormae
i Spydar

AFILE Bewies

LE s i e

Fuy SIP TA

LLa
LW hetp W
2:0 Crep ¥

Fa Ll — il
Fykl #0 1@} -

Instrumen! panel

HIWSHT HIlkiER

T — 41

ine BAInes:s
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ASLHS herfies

® 4, JH3-TE, HTE, DT

O ne
: Tazha Wi Purzor alom
1 Hour Kaxr E@
|
I - .
| PER | &l
1 s b —
|
: s
1 - -
| ¥
I ;
ol
e AT
Chigype LI l =
g F jo
GO lemp NN ;
“al Cryz v
lFu [ 1a] =} @_ -
Instrumant parel (Wa.2? stafion) Oplien
A
Eng Gl fifgng R L U |8
p Nl el Hrnl M-
A
Rirs I ]

HExSHT Hinees

E (Mew G type;

| = —_———— - — =
LTI i Procared By Gustomer L2 :
‘ 57 14720 o ey ' Galer, |
tl24+3- LEC ST |Q’ — .
: l— r {rCss Baclioral areal —i !
Ery Ser Blalvry Swi] ; :E". ' :
nlengl AN X
L prLmp; o . a -
I oanen 77 7
1 ‘Ill—j]- .
| L|[ ‘_;_.f "
: B Lz gger
I
S PR ELE

CW Tome Shah

%A

Eqg. D Bersmog

Tatlin

T e e e e e ———

|

Ahernaly

L

Car. Eak

:I.E _;@?

. E; L
X, L'.-[

L o '3

I
hirgy I i
Erg 2® ] o
Cw T Vb W
=t Orww ‘=

bt __J
[T :
Fout Firp —

T —

fnstrument panal

: W =nn

1

1 Spdcy|

L= - " ™ O R oo o o o

LU B FOS e
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FanlFibsr Swebb

Cu TEinn Geepar B H AR TR VBl | Dot
_ bH |
- GF; 1
| 12 £
L/ o
! Sy Ol Fressrn
SEnaen

Crlor coding
R | Mo
E { Pla:h
¥ | Whibz
T | Yallaw
L
G
L)

Elue
G"n:l_:rl
.ﬂ'ang_e :
L gH green
Light bfag |
B | Brown
F | Pinkh
Gray
Purplc

Starler Swile

h

E3[AC] T S|or P[Py LR
SLOW Cr— i o —t
LT S
b A o 5l H o
ATAH" Tt — o

Sakank il couplor

anirn e &

aL

MBI ¢

i, 4| G |R

Cetqils al cosple
Uiew rat A A
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STHI Yepies

# 4JH3-TE, HTE, OTE {12V B typs) — et e
WEn v Frocured By Customer
14243 L Wi :
A r = Tm Y .
| [Cross secticna area) ': | |
= Ta3.Cep : Bare's Samilch @ : |
- -l ,
Salenakd | L m e m e
(LR - 1 k
Colar coding
mET
K | Black !
W Whie !
O el :
| L | Hiyg — .
G | Giigen :
.‘_j F'E"QE Blarter Switch ! — — - —
5 Laghlgrivgn — - |_I "_
LE| Lig1 bue fasl- 7 ]G [ar II"“al‘”" WA
B [Brown ] [ Gtibie| € ) |1o|ce| G [5a
P | Pink LFF_1 O | ' 1 =
Zrl Grs (O | oy 1 TL_". . I
Kol - L SN 5 1AM || Sl e wara¥ ol couple: W lome ey FiG ONPrRGRLe 5 ]
Fu, Fuiple Wiz o A—4) Ewilzh Mcrialm Lty Gak.
i - |I1 I. ) r
- - o
— = 1
1
3 a1 Drncl
I Tel e S gzl
. . B TeTE Tk’
o R TR T Skp Twir | l - L _ ot
g GE o 1
N |
SWeCT iamp Chk [ e N
] Vo Bzvdar
) 1 _
o
.-
E1 K - =
_ﬂ]l: i
I hanp — | i
) @f 1 h —H = = ————
| — =H_,__':__ |.T -
[ R P @I‘Tj . — |
L] I".E"\.'\;. :E 'ﬂ' - [ :—
= . T S |
Piaer B X Whre Hareas
S U e v 5’1 T I A
Eazzer “acho Bz
instrnment pane
=4l

1=l

TR
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= 4JH3-TE. HTE, DTE 12V C type’

=

N [T

AT AL

—_ e e e e e o e e e o e e =

Lmakwezr
1,01 W lri:-l' - ]'.'l LiH
W

-~

=T T I L =R R TR Y |

r
|
1
1
1
|
1
|
1
1
3
]
1
]
k
3
1
1
|
|
1
|
|
1
1
1
1
1

e e = =

Fo s “Acha Mz
gdrama] panel [Mo.2 stationk Cnticn
[ TRT Fu- ] !

TN
]

| ‘ e
Lrg G Srpsiwr
Boty

Howl
Meer )

.

Tx0 h‘ﬂ

Tat

1
1
1
|
|
|
1
1
1
1
]
1

—Cr =

i
o :i

T

[
.!T!
I'l

g Frocured By Coslomer
" 1+t
TrE]2

e — 2dmn -

L BN | T

BN an a
- Al . | VLTS5 Redldadl area:
1 :
= Y : .t
waldy Ers Soyp : : TR w1
Silanalz ! I
_ I -
) or Hager

£=

|II Wk 1|

! Frosl h

I.Fr

F_I'

&

life:

o T S_n- il

¥ .Liﬁ__.
kAL | —
= iy -
"-.'i_: [WRRRT = [T
EE S b S an

LFFET Norjos

£qrl Bar

.'i.[l

@

-
=
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CA [=mg Seress

Colur coding

N) Rec |
A | Rlack

Wi | W
Y I
L|Bee

S| Gras
Ca | Craga

Lg Light greer
Lb [ Light blue
Br | Brow-
F Fink
O Goray
Py F‘_l"pll,'.'

Slarter Swilch

A2
GLEA | O
JFE_ 13
ol o
STAIY 13

LM T D

- ———t -

I~ L I

ap Muner

I

5l vk,

iy

Erg L Sepsanes
Serdz

| I 1
wu| o] < |-
vaan| G 3
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ALY Series

(2] Starter

For 1he starter disassembling and assembling procadures, refer la "Slarer service manual”.

Speciflcahiona and sarvice slandards.

T e

I henT Jnit 4JH3-TE,HTE.DTE
' "r'ar-1'nar cinde — 171008 7710
Model [Hisach! — £ 4483
Peominal g g kY 1.4 S —
Diireglior of roet on {Yiewed frgrmthe pricn 6 del Clockw 99
Erngingarmenl rethod — Magneiic ehid
mn —- e - -
_E Tarmu‘wa waltEQECuma I WA 12/100 or lasz
m Mo lzad — - . - -
o I
| Slanur speeesd rpm 1330 ar mara
ﬁ Turminal volagescurran A 8200
" Lead - gy lem iR e 4 vea
| Taguesstzrer opsd _ Sram G5 144171900 )
E Crach you e i Cr-.'a'_r_u_r!ning
; 1 Pinican shill vekiage Yoo T logs
! Pungn BMMurber of 1eath _ _— MIF1215
TR ki 5. n43.05!
" Spring lorce i afib; 1 B4 --Z2,24 [18 25--218E)
Hl'l.-l?ﬂ r —_— . —— -
| Alandard keight:hrrl hieighd mm _ 1512
Magralic awteh r=iglanes Saniss CAsherl C L 0 26/2.59 i
Dlutsida diarnals Slanzardrimn mm A5
Comuakr  Cileierre betwawn manmwr and innvuy danaees [ Slarcardfimi rrirn 05102
' - - —_—
i U-der cur gepdh Slarcardmif P O.L—[ B2
E 1 = -
:E,-_ " armaee P onn fane LTk B3oAna
L shah —_ — . 1
> i bearng
F: S ) Fpar covar Bda efim BB
N —— J
Firion . Finion gaar side mm BEBGO04
craf -
dwiring
Me fTeer side mm BBGI0L
doan

https://www.boat-manuals.com/




3. Ovorfaul

AIHY Series

131 Alemnator
The alternalor is 3 rolating-field type three-phase AC generalor,

is convarted 1o a direcl currant through full-waws rectification with diodes and stored in a batery.
For the alternatar disassembling and assembling procedures, refer Lo "Alternalor setvice manual™,

Spacitizatione and service slandards

The ganerated alternating currant

' ltor Lnil —
" Yanmar code 129772 7T200
hdodel (Heagh) 155-208
[tiaminal euiput ik 12:58
Rated speea e 5008
Oparating 9peed ranm 10072~-900c
F Gummurrannﬁalm cpEBd Syrpm 53¢La000
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A wirhaul ATHY Series

8312 Tourbocharger
{1) Particulars and structure
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I3 Cheerhauw! AT Series

(21 Checking and sorvicing procadures

i Service [ntanval

lem Lihech cycla
_::'r@.;n thie corchiidns ol lwiline shat rotshor Fwry E||:|.l:| h
Ghacs an phay in tha ta-pine shak Ewery 1590 4
Cr-'arhm.l_ o T Ewary 4000 h

FiChecking Procedures

al

[

Check on the sonditions of turbine shaft rotation

Chack the conditlans of turbing $hal rotaticn by Lstening 10 an abnermal sound guring
rofatian

To make @ chack using = listening bar, strongly push the end ol the bar aganst the
turbocharger case and gradually increase the enging spead.

In the event of troubls, a high-pitched saund will be produced gvary 2 10 3 secaonds.

Whgn zieh a phenomengn gocours, the bearing of lurbine shaft may be defective.  Raplace
ar averhaul Lhe lurbocharger.

- Check on play in the turhine shaft
Dismount the turbocharger from The angire. Sheck end play and radial play in the turting
shatt 85 shown beiow.
When e tarbocharger is dismounted from the englae, be sura to black the ol inlgtoutlel
wilh gumnmed <loth tape.

# End play in 1the turbing shaft

Enel play

Sarvice slaedadd | 0.03
1t 00k mm]

Weear imn . OL0S MM

Move e fukine
1l e [hwe gxial
dreshor.

Jial pruge

Tinkpri
housing

==
https://www.boat-manuals.com/ IR TTRACT



1 hverhan!

4F1F2 Series

* Radizl play In the turbkine shafl

whal g:ng /
I'.'Ia.gnm basa

Myse -2 urbirw

ghett g I e

t and gt sidez
LifufAretn Sy in
t1e radied eirection.

Senvce siardard Q08
[ 10 .05 mm]

Whaar Lk - 0,17 MM

nlanlc:l

Turhiree
roLsirg

Thiz ic applied 10 ong abulment cily
that 2 acated nearesl the L cne Fde.

3 Cautions about agzembly
a; Rataining ring &
® [nstall the abuFnen as shownn the fgune,
# Pyt the reund ring surface on the melal side.
b} Seal ring on the lurbine side JE; ' il inied

& Fut the abutment an the off inlst sicde. —
) Seal ring on tha compresscr side (45, 33 : / \

* Insert the albutment a5 shown in the figure, | >

— -
Cutlar grodve

T ot

':'I 'r|I|:| M
- a

) e

| / > .

A5

Y awer “uaen lRe ot T sida

ﬁ\

, Al axoepl the above one
COWrbmed fromche LOMIP eystr =g

[ E—

-
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1 Dverhaw!

4113 Serres
‘AService Standards
tLlewd. mm.
Chach itwm Lhsak & | mit Rk
O iizide digreele (A af turbing a1t garnal ]
Saal g groove widl (5] on bine side 1.7%
Tarhing shal | Seal ring groows width (61} o1 compressor HiIce 1.3 —_
Seal ring growes width (520 o conrpuirsste 308 h11
Twilmne gha’t ruw-oul C.oi
F Lk baring insede d ardser [C) : 04
Boaring Flnating bezaring nursice diamater |0) | ey —
| Bganng caze nzide dametgr [B) 1242
sl B Theast bean g wagth L) 3.98
) s Ear.rg. Lhistanca (M) Betaagn thros DeAH 9iodves 4.7
Sea ring Tubing sk fkarng kous rgh (Fl 1505
irgsgring Compressar sicke (saal phibe; ¢d1) 1243 - -
aran Camgresser sickr soal plate) {H2) 'Ooh
End play in L torlaie shan Standard 0 2310 05

Radial aley 171 bee rbing shal

oeT

ar

3 — GiHE)
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4. Troubleshaating

4FH1 Beries

4, Troubleshooting

Maa

Sinca lucl 1 paction pomp eeassamkly and adusment
~equites sped Al Knowledge and squismant, plrase
cortac] TEREl sr-vice shiop lor Lhe job

4.1

Does not Start or Difficult to Start
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g {l-4) Coretl b Eardzaper £ 50010 F5I. 4lll-#1 Acd fagl b Hhr:tank. {Iv-5] 1Hagdmst
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£ I-E} Cromred. Qr repiace I'11-73 Chagrhaulair resdacd wilh
Ll
S 0-T Raplace {1 7 Peplaue. 0 mers nart
{1 & Imkaeags he caldo sice
Lr Shoeheen,
I Change
A A
[ fi Wosnpsnamem of plevon 1] i) et whh ring g, | §u3 rats Luatl Injochion L] F:"-li oF kel oo
| e 0 Pl i O ik e valun
thoLecme | 1) Loogs l' 211 Icamanle prmey o 1"k FaLIF vl vay
lermepir by I 51 (e cinecd o I:.H mohem F_|E: Shching 7 nar ks
sl llo sy slar I| alenli L] [ 12! Fud R of b o I ||Ic —
BRI |y QuTal go b=l spoad wd L Saalen Ll Wimennade
mlTngm- ) paniE :::mm | |||\i":-'IJ Chigp ludd et liker T T —
canlies 1Al ::::_;:T::ﬁ: eipmps | (R Worn recires 114y d oo M b2yl 0l el -ark H :E:,_. Mlemqu nn b It g
:__E'I"fq |, drs hiy gear :.::.:r L e al |::-: = cend < ppe vl lucl ank |
3 g ol T, Mo U \ll(i'*_""""“""“." IR Glazed Ll pigs
: . y
mbwu'-e* Ihn gm0 Gy ar it S;;Tﬁwnm i |-alu.||l| LT |mf||.'u1'.|1 ‘H
N : gy s-url::::,er.l ¥ L2llpy are AR ln‘ |
Soralise d | cclher e e, RTTIN |
i Ectlluny rAjuasty
& g P
=]
3

1) i bl 130 a3Faus wdve

12F b vidwx (lamancn

4] AL UPRET por T
al cyllnzar ki

| 15] W01 pesGe 117

b
R TR =TT | R R TH]

LIRS TETS—
of Fead bail

|JH| Ernlban vakee = kg

i

1Ly bryMope th chrezas ul
@R lipicing
ln;:"l Poor masmng al bnsor
L T R ke T He |
=T

|27 HEpM poAnan o
bl e e g =
Tl Faitare Cl LIQNE adieg
Lrﬂh'l'l
fs;. Cloguiped briakio 2 ushaus!
i

F

I?‘il Femiiuy ol el Injpuclcan | t\'ll Faluwe In fual Inpeilie 1 |E1|| Compreass] b sk ' {m} CHeweh
pumE aymalem ]
-] Haﬂacamma ard I¥l-nAradus. SEll-1] Cany o lappeg al 100 w2 pard
Bidrtel web. reires DS, B | fyl 2 Tighlan temiy. A v and vove 2440 ot apgecprale 5125
= 4 el (W15 Seplace wal @ new parl. |V 1 PpReadjer. RS TN
| -1 Rectace with a réew pan. | puy ) purge b st l 2, (Y =) ared {¥1-5) (YHI1-3) bl e e S
e WA Theerlaad or replaca wrh Fieplams wark & 7ew par Iz Lawards Nigher
= anew part IR Crvesrianal o rapRase wilh speed.
E MW-t CBriy <t apgping ol e i e PR, :".'!III--1|Ir|=|:-_u;_.'I and Lzl
&3 iy, (VI T A ek 98 Lolts seediny
V-5 praede 1 ar urifcuruly. 1wl -5 Clea.
-5 Aeplace w7 nawe gan ] (Il B Amlvtss il & renst Bt
-
PTTETI. https://www.boat-manuals.com/



4 Trovhieshooting 2JHT

4.2 Unsmooth Running

Leries

-1 Assace weth 2 new pai. I-1] Caan.

=21 Miesbaee weh a new pad. W-2] Frpaue willl B nes pit.

[I1-2: Aeplace WD A e par.

(1-2) Sounl 1he pomecnscly,

i A Frslace wwbh a e pai.

II. Bl Pesdack wik. i new pad

[1F Fuigs s Jic arsd cached prlming.
(I By Flepan.

(11 9y Faadasl

Do ALling

F F 3
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4. Tronhleshooting

4.3 Sudden Engine Stop

ST Series

(1) Ack B el aend woncuzl priming. A1y Mlaase withe 4 i P,
(-2 Murppe e Air A2 IPspac and repoe 95 neatad
= .
#1012 Dvain warer frort diain Sack ana 310 1rom el pipe, @6d
E cordLg] primmng.
S| Inspect and repan aa neadad
Flo-51 lexece wih & rew part.
2|4 Fentace wih 3 sew part.
o . A )
M P el s i (H] FanHy oparaien of goyamor
!
l"I
11, Law luet benal 0 lusd lans Y
L W s v e \llli Hroken Joworner Anag
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or el P s pms ".l'
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a | (-G Toitrn sairty vason. walgr path

{1-4] Disassmasks and repair, or noplacn wlih g nes pad.
(11-5] Fellwn po e Lrigind] operating conddion.
5] Rzt e thes wrigineal opseratluig conelilion.
J0-7] Rliam b s drigineal eperaling sursditon,

Ceatiecliva BrL O

Nate: Tims o005 J5 M redadeed 12 (e drpiks.
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A, Troubiesfroe f e

4.4 Poor Exhaust Gas Color

4THY berics

(-1} iHeglnog will 8 e part.
(131 Hepleck will' 8 pEW par.

11 1] Cupassamtle arn comect, of razlacs with & raw par.
I-2p  AeplEcA wiite nrieEs iHE

E (<1 D=aege Tl ard o, of replare w3 nPw ER. -3 Faadjual
E -4 Ae=udpsl. {id] Fepkase wlh anew pan.
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8
E
i
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(IW-S! Baptace e gedd Teel ol

i1 B Clean,
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4, Troubfeshooring

AN Series

4.5

Insufficient Output

| 11 Acplaco wilh 3 mow par. -1 Haplaece Wl a e pail [I1-1] Heplace walla mow pEA
1-21 Oweerhadk ar repbics vl a sew pan | 127 Bepace st a new pailk. (2] Carract
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I_. ] by lus pmp i q lf"? hmk:::n“::uT1m el LN Fovernar indire

113 W phnger
171 filchng plunagm

Ih 2 eqk Fign
by ey vphig

e Talimge T r
U =R T 1y

51 Fa_hy cpevaban of
oppd el i

GAMSE

£1) ‘305 oo fromy
rlake o
Loled

:l-ll B My posizs ul gregire hizea

121 [op sral .
Lalom bl Wan upgesr prahizq
O Gl vplralys Lxen

Ill 17 Fingaul lod Bkar
A |

[ CHerl | g

L —— —
|
lrllt: F il lund kil panip

|

‘|

I 11! CEunngkd Qoemirs
b=arrg

I Tioxood 1paclior hake
S Fodlly vata sl

.|'__
(21 ZUcham] s e ll\
21 g e sl

ol sacs mal cpreanpe g | eresna ok

L]

4] Wi n reor e
{_-

| |

I cmrd
Coul gy

[ -1

119 Topa Fad mupmlen lirtinky
|I|?E:| Tav sl iipeclecol n1anp |

I L
|

|

o
? 14} WL i ) ‘
I Slkckary pralon mik] |

|

(1 Chogygad Wi 1 myeumeruded
- T Dby Compeassor 5o bl o |uhochar g
| 411 Shrgged labea nazgy 131 Slaght borning ul niwing

[AL1IE]

]Id_lﬂ: Daragesd Leiieeg
| I 441 1 pad caedner bad
—P
| 153 Inzmiteaent kot ol
I herrw
' |'
|

-

1
M nproper el Irjesbonm

|
| AN} DRk

LG ek Bk In .
" “c:“m e sming UK Tl it fichr i sl i
1M ) Cande illtng-u-‘. 57 31 Flelard umﬁec.m:m el 1] E‘H‘rl-* 1WFl-1) Hapaoa weih gaod |uel
walun {ming W2 Cean nl.

5 |1 2 Aaadmist I~ & |"-.l'.'|.'.'3l'll:E' 1he iy Il 5 Giman {WII-2] Clean.

T -0 ap ar repace w ih Lumineg. 14| Ropaod weh a ngw par, | IVI13) Casaembde Bne

y Nl Pars GO LCA BERyicing.

E (1%-d) N wilh mew prards (Wil InEpai) tha ged walen

5 | (I¥-E) Cheerbaf ar replice with Fwrp.

i & e prrl [WIl-5] heRazembe Brie Staan
Hhe: utncatling ol purip
andifar,

1—h
RS H IR https://www.boat-manuals.com/



4. Troubleshoming

A3 Rerming

4.6 Ununifermity Output for Each Cylinder

| -1 Biwe=ka Ihe air,

[-2% Cisdsagdbe and chean

{1 37 Heplaza will il e 3.

(-7 Fepair or repksss will. g ney pael

I-t)  Replace vt & neeat pan

{181 Creritial or roplang wilh 4 nerw par,

§I-7]  Disatsenisde and service. o padlaca ik i e pan

e 8 b0

i =
.[|1| Lirneryspry | il W e Ol o bl TG e |

1"} A ireeaslon irln el PHCwon g 1,

15 Thand g iy wphed QaSkoT

(21 Fany opadialedy £F g arl"-

19| Bipsoat i i )

"y

\%[E-:n Tauly sgengha cf regu akr wshin
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—————F

i

\

Auas

-
]
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! ImpsE il mng
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) Doy 1yl gl wale

3] U-etan inpad B PrdssLies of iacinm walvdd S

Wi
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4 Troubleshooring

AT Series

4.7 Knocking

{10 Acljast lor Figlsds mjecin pressire
{1 21 Feplave il G rew paint.

(-4 DCisas=rThie ard cainy ot IpEim.
=4} WHedssemble ard cardict surdcasy

aitedled ackan

-
[

-1} Flegw
M2 Hepar

2 .
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_ o
| (I sl inpcllon ping hilure _||

Y
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4 Trovhleshooling

Y Series

4.8 Trouble Related to Turbocharger
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4. Troubleshoatimg

ST Series

4.9 Other Malfunctions
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& Perindn: Check LLEsE ATHANE W=

5. Periodic Checking List
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7. Barvicimg Reference Yafur

4THT Gerias
7. Service Specifications
7.1 Engine Adjusting Standards
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7. Servicimg Referemce Valoe AJH3 Scries
7.2 Service Standards
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7 Serviciap Keference Vahie

AJH3 Yerics

* Yalve actuation deylca
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7. Servicimg Heference Value 1183 Series
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7 Servicmp Keference Yafue 4FTET Series
i onnecting rod
* Piston pin and bushing
Choek tem™ Skandand | i lNelerence
Thrusl cearence {big ard| C.20--C.40 C.35
Buzhing inzide 28 025--22.038 3¢ 05
diamalar
M.xtan g nard bushing Fizfan pin diameter a7 BAv---A e s 4k 04
il 4l canioe 0.025 -0 081 {.Gr
Fn role o 0.23r1330 (LRSS L]
Darallulism
i S Crankehalt
# Crank pin and Crank, gaurnal
Chack e Siandad _hmik Relarerca
Crnikh, shatt ron-cud STIA! lnm) Qe c.03 23501
Crank pan imm: o Crank s diamaser A7 05347 GE2 4T 4T
Meral thickness 1.447 -1 &0 14H 33402
G chearance [l i | B 1 =Y t.13
Crank Joumal T | Grank dwrnal seaemgtor AC OS2~ 40 o6 49.2%
Haar rg fhickeaesys 1.9@7 —2 L 1.08 33 5(1]
i Cil cearanca Rt e a = C.13
* Thrmist medal
Check dem Aalarance value . Lirr1 Aafarence
Ihrust glearance rmy Qe --02T ! .34
- - : : I35
I Rrpsr melal thicknoss mmy : 1.95~—1.95 ; _—
Th

HIXENL I

https://www.boat-manuals.com/




7 Servivimy Refererce Valme 4FHT Serics

“a'Gamshaft and gear train

# Camshaft
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7. Lubricarng off pump

I Series

(7. LubHeating oil pump
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