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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
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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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2, General Description

AJHE Sories
2. General Description
2.1 Principal Particulars
® 4.JH3-TE
; -LIHEI-TE (F'nnt-ad an name plata)
Erqina Meodal .- _. |
dJH3-TE 4JH3-TBE  AJHITHE 4 JHIM-TE
Uze - - F"Ieasu rg boat
;pre ] - Yartical wataf cmlﬂd d-cycka diesal angina
Rurber of cylinders-BoreXatroke mm 4- #2490
Displacement 2 1,935
Asplratsan systam Turbochargad
Cont. rating outpul h'l‘l'[I‘Ej_.'_rprn A0 7[BT0 (Crankshaft 1:|L.|t|::|u1] o
Max. cutput KWIhpkipm “55.2(7HLIB00. “*53.5(72 B):800 (Crankehal outputy |
Hig_hi_mir{g_“ o Lipam 4.300 + 55
Low idling {rpm) T iotss o ]
Combushion syestem I Cirect injection -
Etarling SYSHEr Elsetric starting - o B
Conling syslgm Conztant hgh femparatiure iresh water cooling )
Lubrication system Tolally amosed and lorcad lubrlcatson systans wath irochaid pomp
B ' Model KEWZ1 KM A, RMH4A
| . .
' Reduclionratio | S:217306 SS1474l5.2'4iM| §: 2.04/7.04
. AbeggiActemt [ G Z6HE06  GARMAGEININ| 6245245 _I'
m;:&mr rrﬁastl?rp - Crankshal . ) COunlerGiockmss !
sk Propedar shatl |- Clockwize
Fusl mjection pump ~ Bosh-distributor type_Motel VE(ZEXEL)
Fud njaction valva . ) F'mhule |n|ac11-|;|r'| nozzha \-’DLI_AP 5 - 0228 ¥ 1507
Turbachargar FTHESE{IHI] Water coaling ar anu:l farced IdyricAticn Syatam
EIW: ;ims '  Starter | D@ 3 - 1 dkW I
AMermaloe | DC12Y - S5AeMion BOA)
i e | Ol pan 53 (F} | .4 (0"}
t:pb:-:?w g E'_g Tedal 53T 75 (07 = ] Relertotalen
EE"‘E‘:' angle] Mameprarnd | 12| 14 20 I
Cooling water Frash waber fane B4 I
capacity | Subtank 0.8
Dimensions (LXW>H)  mm| BIEXSAIXEIS | BGRXEESXEES | BAEWSESXGIR | 761X5E5XEI5
 Ory mass kg 248 | a7 250 219
_Engina installatian styls <in the faxible rubber ung;m mount '
Fecommanded battery cepacity 12V - BOAISHR) or greater -
Rgcommended engrta roam vatlalar - 12m / min. or graater

[(Mcigl 1. Rating caondtion ; [540 3046-1, BEGS 2.1 hpr = .T2I56 kW
3. Fual corgdhen . Cansdy 20 157 « 0860, Fusl gil tamparature ™ 25°C at the fual sjeetllon purmg nlat
** IH0 BEGS {Fu oil bemp. 40°C at tha fuel injgchoen pump inlat

2 -1
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& freneral Descriptmmn

1M Berics

4 IH3-TCE

Ervcina Mookel FJHI-TCE (Prented on namea plate)

Lise . Fleasure boat

T'g."p-E.l- ) B - - _"-"EI'EM w%r mul&;.l--::yclg dlE-ﬂ-E| Engme

Murmksar -.':f-:.'_.'lln:las Emexsh'd-:e mim 4-¢ 8400 o

Displacemert RN ] 1.505

Asparatedn system Turbncha#ger

Cont, rating awtpu kN[ Pea)irpn B0, TESH SATO0 n:{:ranhshart nulputj

tax. gutput KW[np|irpmr '56. 2/FELABO0, T 53 572 8L AR (Crankahatt autpul)

High ialing frpem | 2,300 = 25 -

Leww ickling Jpmy | 700 * 25

Eambusthn Syshem Ovracd imvgectlon

Starting sy;ém - Elecing starbng

Cenling wamm . constant high temperature rash waler codling

l_ibm::atmn syslem I Totally enclosed ard forced lubrication systam wilh irochoid purmp
Motel - shapaT

Sail drive Type Machann:aj wut Cona Slutsh o
Feducticn ratio 1 Flﬁrar 1c1hs sal dn‘m tgaratmn ranual

Diracton of riation | Grankshai T - {}nunmrnluclm'lsa [viaw frum E;rl‘l 5&]

iwhan vawed fomslam

5104

Fud wmjaction pump

Propallar shiaf; Clockwise

Boch-distribuler tvpe Moded VE(ZEXEL]

Fud injection valve

Pinhole injectkon aazzie YOLLAF [6 - 0.22 & 1807}

Turbact:arger AH EE-E.:IHI] Water cophng and fn::nn:ad Il..l:ur-::atln:rn syslam
] Slarter DC12% - 1. dI-LW
: Ellc. davicas — : —_— =
| Alternator | DC1 Y - SoAoptor S04
f o T e 4
i Lube ol Engns 11PN .1 I
capacity 2 (% Toal 7.51007)
{raked angle — T - TR
glet Dtiva Fefder b the sail drive operalian manuak
Caling watsr Fresh water tack, 6.0 L
capatily E | subtank 0.8
Cimensiong (L KW H] il T33 X BRE X 1238 (Fropadler shalt canter)
Dry mase kg 215 {Enging}
Enging instalialion styla Ot The flecibths rubbar engine maun
Recommanded batieny capacity 12 - gOAJSHA} or greater
Recommendad enging roam weahlaior 12M7 7 aint. o greass

IMode] 1. Ralng condition @ 135 30461, BEES 2 1 hp = 0.7I55 kW
2 Fual condilion - Denzdy al 16 = 0860, Fud oil temparatura ¥ . 25C at the fuel Injechom purmp inlat

TS0 826

& ¢Fual pil famp. 40T al the fued ingetan pump Inle)

a.

1-12
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2 Gencral Description

IHT herres

# 4 JH3-HTE
_ 4 JH3- HTE-:P'HHI:&::I 4N "ama pfata]
Engine Model - = - -
4JHA-HTE 4JH3 HTBE J_ 4. HEI HT HE d.JHIM-HTE
Lize F'Ieasuna baat
Type Varical water-cooled d-cycla diggsal engine
Mumizer of cylnders-Bore Xstohe mm 4- 24 00
Displa-::urnsrnt I 1.955
Agairation Eq.lsmm Turbockrrged with |n're-r|:|::-:|ler
Cant. taling autpu k'.'.th] ipm- B PSR BIATI0 rEranh.sna’rt 1::u1pu1]
Max. output kW hpkrpm *Fa. E-:1 Oy RO, 7 d-:El?HEEH:ID {Crankshaft output)
High idling g 4,300 2= 25
Low iging [rpam) TOd = 25
Coembuston system D--rem irachien
Startineg 5y5'rem ElE-ClrIC- starting
lelng ystam L-onstant high tempereiure fresh h water mnllng
Lubrication systam Tonally anclozed ard forged Iul:l-ru:a!n::un sy5HEm with trcu:hnuj pump
TMndEI K EW21 KMaa KMHAA
| Whac el mes muhpds sk Hyelrar, e w1 mulpls i
- 1 Mt 3o wed oovee (1 ich
i Type dkhImputoupar eecete ., s dis Ltk _
Maring near parahal deme #* Dowr. anga ome B Dewn angke dnve
Reduction ratio S 2106 SRl A S04 52 MiE e
[ ke psbern) G: 262300 BIEIZE BLEMNAN| 2450245
Divaction of rotation | Srankshaf wou nten::!-uckmsc
[wiRer o *rir - —
slern sida) Propaller shah {}h:mk'msﬂ
| Fuel inection pump Elcush-dlstnbumr t:,.'p-a M "."E{EEHEL]
Fuel Iniﬂc_tl_l:m vilve Finhide injaction nnzzl& ‘-'DLLAP{& 0. EEH 1607
Turbur:h_arga AHB&2{IHI) Water r:mllng and 1::-rc&d Iubrlcauan systam
’ Staner 1 T
Elec. davices et ¥ E'luf 1 4H'-'|'
Alternalor CC12Y - 55,&. iuptmn Eu:l.ﬁ:.
Eraine | “Al par 521077 6.4 (07
Lube ol DTE'"E - — = — : Hefer o the left
capacity 2 Tetal | 6377 7.5100°
{raked] anme) - - - - - .
Marne gear gil 1.2 | 1.4 2.0 | —
Cooling watar Frash water fank o T-".E” _ |
capacity & Eub‘lank i 0.5
Dimensions L3 W H: mm , SEEASTEXGE0 | BAGXSHXAB0 | OEM581XE50  TEIMEB1XA6D
Dry mass (| 258 858 =ob 228
Englnﬂ instailafinn Et‘!,-'IE On the flexible rubher engine mount
Rocormrendad battery cap'acﬂ].- 12V - 804 {EHA} ar greater
Hecommendad argprie ream ventilator 18 min. or gragler

[Mcia) 1.

2 Fugl condion : Density at 1
150 8265 1Fuel oll 1emp.

HIMNZIED 1nDea

Rahrg condition ; 150 3046

1, BBES 2.1 hp = 0.7355 kW
EC - 0.HED, Fual ol tomporature ©
40°C at tha tusl injectiar pump inlat)

d— 42

. 250 ai tha fuel inpection pump inlat
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2 eneral Descriptiog

AT =eries
&« 4,/H3-DTE
4JH3- DTHEIF’HMEH 0N MAMe plala:-
Enging Moded — =
4.143- DTHE —| AJHIM-OTE
(WET Pleasure bari
Type_ _ ] _ Yerical waler-conled d-cycl diesal enging N
MNuraber al n::.nlun:l-urs Eu:ru}iarrt-!-.g (T 4- ¢ B84 X 00
Nizplacemert £ 1.935 I
Aspiration systemn Turpacharqer, intercpaler
Cont ratngavtpt  WWinglom | 8531163700 (Crankshaft ouiputy
Max oulpil kit [npfrpm g9 9112 SHIBO0, “*ag 1 121 3]f:3-au-n [Granl-ishaﬁ aulput]
| High iding (rpmj 4300 1 25
L::-w idhng [FErm) I 00 £ 25 -
Dmnﬁéﬂysmm Diract injectkan
Harting sysiam Electric siarting
Coaling system Conztant high temparature frash watar cooling
Lubrication syatem Totally enclesed and forced lubrcaton systam with trochoid pump
T 7 Tuiodel K44 :
Maring gaar Type Hw:lrauhc wil rnull:q:nha sh clutch & E'-::-'-'m angla drive ' S
Freguchan ralio ° - szoaeps !
- i-ﬁ_-l'gﬁrm_.‘_l-'."-shiurn:ul G: 2, 45.-‘2 45 ) ;
Dirgcfigr: of ronaken | Srankshaf Ctrunlarc:lnﬁwusa
sﬁﬁgﬁam fram Propaller sﬁa‘it 1 T .amﬁ;ﬁ?._ - -
—_— i

Fyal injgcfion pump
Fual injesion vales

BI}EH u:lnstrul:rumr tg.rpn H-;:u!al '-.-’EI:ZEF.EL!I

Plnhnlu m]ncin;:nn r'u:nzzln \“DLLAP-:E ﬂ 26150 }

-1

Turbacharger HHBSE(IHI:I Water cooling ardd forged lubeicalion s:.-'stﬁm
Starler i CAZY - 1 4N
Elgc. devices e
- Altarnater | DC12Y - S5A[oplion:ANA)
; CHpam G40
Luks I:'lr::r . E’I‘ﬂ'ml - FE-'I— — — ED': Retar 15 fha loh
Ca o :
A o] Ly S (R
Maraa gear gil I 2.4 —
Cagting watse Frest water tank | 7.2
tapacity £ |guptank | [h.8
D-rnensmns iL‘J{W KH] I BEE 581 * &80 7E3xE01 »Ee0
Chry weighl kg 260 229

Engira |r|51allat|-:|n sl:yle

Heccmmendad battary caﬂacrt'g.r

Gn lhe texible rubbar englna mnum
1E'u' EI:ZIA JEHFI} or grﬂatar

|_
Ratommarded erfigina ropm venliatar

20rm* min, o grealar

(Metal 1.

Rahng conditian ; 130 J04E-1, BEGS
3 Fusl congition : Cencity at 15°C « 0860, Fual o tampareture

2. 1 hp = 0.7356 KW
' 2E°C at the fuel inpenbon pomp inlat

™7 150 8665 Fual ail famp. A3°C at the fual injecilon pump k)

F o
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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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. |n| Cabsl ! .
t

N
ne e . "

] . L o

= ) l‘_.-"'.-' ' 0

L3

[MOTE]

The dJH3-NTE enging fwith KMH4A marine gear) is used
as tho cxample.
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2 tGeneral fiesceiprion

2.4 Piping Diagram
® 4JH3-TE.

PAAL 5 1TF
Ed Ll 1V

par HJUEHER ACXNF

T .

S SI1EFI P12
_Gar | CORRSH PME

e _Luaion SCREW JGiINT
A A P LS e )

_Ti-_ I-_"l"_E SO0
L et o
::::::1 DL -||::l_I§___
=== COCuUNG rf-::',-- WATER 5. R
T CRRLSTARETERREAL
—-— | Lp o e
L~ .. FuEL On FIPeNG
*6
I
* —
=) |
|
b
L T
|

DETAIL OF PART &

RLING GATER PLMP FRESA fa R

_#r>1t3 AH
45310 A

Y
b

."-I. '|."I
\ ‘-,H

wixrl HH
- "

S 0L FILTER CRSETAIGE TR "
l._‘\% g '.l IIIII
LAt P \“‘ \H\

" .

,
,
IHIGA WMTER "SMFSEATURE “AMITCH
THIn ER "IRFIRATURE DT -x\ f_\
.. 1
b 1\} A
Fii¥1a RN K b
LR B \h X
N
AN
‘1
AL WATER SUNNECT 08 (hGE ] iy iy
G RATER SONNECT O BT .

FUEL

d----'-'--
THEHRGEIAT T
— -
FaU W RM o
—I-'__ﬂ__

M _FRH e

SFLLT

e

N
=

™
T
——

ae

g7 %13 AHH S
/ FUEL PLES TN PUYE

N

r15 X1 E &S
#15x 1R EIE
#G ¥ 19 RH

I (LB OV FILEA (GARTAIDSE 18 — .
/ / ,"
d s ) DRESSIUME CONTIR va kT .
< ;“; P DETAL OF PART ©

.
e
—
Iy
-
-

e

1 1 ¥
07 ] FLELIMESTON PIPT pE s 12 75 573
s - =
FLEL RJZUTITN RO E
0L FIRSURE WA

FISTIH DOCUG Gl 121

_ A4 s]as "k
IR G ER

o wEE D7 G135
S T
o ﬁ L~ C_LTod LUE DL SOGLEA

jr | - - :
- ! . TuRE {-BRGES
- ARSES_

-1 =

ikl g

1 =

1 |.: n |.: n \\!
[ 1AL TEH 14-’}{) :

._".I : - il . : ———
s —— .T—'—'?J_'.,"—E.-""}_"i_'l >{ S ol

MixIhG ELELE
T T T T 3T

AR | e et 2 L
R 'IEF}_‘_{"{%'\'?“:”
. I -1 lr

COOLHG WATES P_MP 1504 AdcLH: -~

g

c— e L

L - -
. SRR TR TR R N
WIS waTFR ccieA L | o e a3 FH

- 1 I \ l|I ! I \ |
CET I finseid Re 7 o4 HI"'.., Lo | v | % p5e 413 A
ALOF PART E P : ' VoL Y LB ol mier ALiea | | || _ . RH
&~ - "b,-"'f o \ III Y 1 . : |I l-p'_.*_-. L R4 q_ Fﬂ
1 | = o | :
Ry . , I". ) |II Y INCLACOLZK '| |_r_?_ﬂl__:q_:|u_
i IR LFEh B AT
o0 b L ual BRARLG BALALAL
v I". T I

NOTE
1 TAMERZEIH OF STECLMIEE CLTER DA RTRICXMESS

_LIMENSEIN GF FUBBER FPE 1MWER Cid X THIC YEGS

DETAIL OF PAAT L

R I

TR I INTR T2

L

W bersnies aw
-,I'-,_d-.",-.xl?.‘. RH
helBHIRh R

Fur KMHAA Marine gear

R TRl
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2 General Deseripiion

LT Seres

* 4JH3-HTE,DTE £7 %13 Tl 7513 RH
— - . ETE
W allks LI HAME #5x) RH G i /_ I:U_'_w: —_—
T B g ’ e
r e #T X 13 AH . o, -—_
Mt FUBBE™ |45, e _ \ 2 f’/ ;’){ Lf L FLTFA as RIGE Tyoe ['_T o
ZGE _ FL DL FATES WLAATNIDSE TvPE! w ' ! s — '
fite STEZL F PE —_r _-H %N VA ! Lo
e COPER PIPE _ "y '\,I A /f I." FREGGJINT DONTACL VAT e o
. (= ik 1 Bl
I "'|'|_ MR SOAMW IDINT -UE GL_F‘-.MF x — " .-f’f ; ! o b ' ®
+H— T AMGE Sl | , - Y e S [ A EN B E15 : |
' = Kt | = , ! '
: il . ) . ; ro 0 aEN1R ETS —_—
- _ _FRES| wa'in “LMPERATLAE ,.-.'|n::|- [f /} ' — = — B
_'T_"' Evc .OIN * ﬁx IH'. I'n, xb__E/ I|.' vy ! * #E 13 A4 |
—— | msERTION oM \“\( : / i ! (FLEL MUECTION [IPF §R35 %17 75 818
Zo=o-- “H L HO.L £37 U HH N ! B J,- ' E— o DETAIL OF PART .&
"=t | GIKILNG FRESH waTER FIFth; \ \\"~ .I"I ! .i o AL N
LOCLING KB4 WATERF PG ‘\ fiF
- —_— 5 Ol FPE S51HE 5W ToH
—-— LUBE 21, =IFING \‘ H‘.\\ i f =T
~, ;
— | FUEL O RIAING | FCT WATES SORMECTITN ALTT - ﬂ BLS TN CUOLING SIL JE™
S GORMECTICH . . /
\ ! ._,Tm’ ) T-ar-z AT35 RH
*E SOCLIEG ANTER UM M 3ES wATER . \ k‘-x o : r it Sttt el 8 ,,1ll'r,_lr~'_-_:,“-ll':F_-Hj-_—_-ﬂ': LB T GOLLES
< \ O e
- s l ! ol T A BEn 17 SIS
‘-\\-\"\-\.\. .:LI. @:: B ‘:_':j:] ll 11 I 11 :'!..I-‘-- IJ_ i i ;AJ\_‘.-'{;--" - P
FILE N D C1E0I— T ﬁl“ ll\.._.df’ e = h r—:F:: A0 | L F SN LUE Ol SOR3ES
—_— _h"‘“-a_q___ B ol _ ': I :: h !: ) J 1 'f' ¥ TUHAD SHARCER:
' - i 1 : T T TLIHAD 7 -
PET RGIES TTARECT TH QLTI T = 1153 ” - I H RE el bt | el e
1E™ ~-hiht - ~ FAX i | e
—_ ! - IR f t ' 5 | J’ o —
: 3 1 |I |I ' : : ! H _:\l
- ) Ill_ \ i ] - |':.-.-i5":|.|..-\.- P
FELMOELA = —F =
o
; WIXING E_ELE
2 — —
e $2E ¥ 14 RH
! T d
— PR ¥ 4 A _ __— LW W
E e _ I'| | S=h WATER OLTLCT
T e T T AN )
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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

2 =0
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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
P - 155
zin -T:-__ __,.l_r"‘ '. s
kigl-rm
T ENGIME TOROUE
. 25
: S hMax cuput — ' I #3
289 — | '. )
: . il |
o - i
19
18I
. 17
AN
15
T hp
" DUTPL e
| I | [, .
o b T Mas oulput wie == B 02
M~ FdE Ei.hil y ‘r"n
/,, an
o f"‘ M. oulput wik Wl A e
’/af.:"" rhaiine gear /
e /] q
/ ' 1 Gl
i
ai ;/
/ Fropellur pawer curve | 3t
) 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
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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

-1
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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}

2 1
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2 Gemeral Description 7Y Berics

(2 Power takeaff method

_ Schernahs drasang : Aemarks
- !
= _ _
. To instail the powar 1akectl pul-
m
| | - SLh; . ap .
3 e o lev, use bots, SOM (415 10.8T
ol afr caupling {-EIUE;-:J :] equivalant) ard spnrg washers.
§ - : Torgue iz 3 B Kgim {37 3M-m)
. Jpetiare FaMead
Lakeral ! £hp {Max) o B - =
Lkt = I i =
. | E I -
: - ml - E .
I = R al
Wpward U x| -
: nallcwabla Al
t=kecif % =
L [=heawn in ho hguare - . Dnve 1N beft witmout exteral - Correzhion equation lor per-
Sdrime Ur 1R&E > bearrg. missibla 1akaolf horespowar
Fulley outsida digmeles = 200 - [P a1 1 Racess of 4 mm
mm Ar G55
. - Ehals zouphag ho - 182 Ly
o Mulley GO'— € 2 Kg- 1 ar lecs Camae | P~ 14133 [
1™ il S |
| £ (1L ¢xoeeda 41 mm, caloulete It | been '
L= i tne wcrsepowar wsirg the | | I L Dwhoersds gl ihe shall !
i 5 geprdbicn Scwn o the ¢ gt 'U'l"-._.-'_' CHpng 1o 1ha-l|:-ulla].'
) 2 caluim n.) = gQregue cerlar | mrng
! G . T s Allcreabs s Gudpol o e
oo : -
. o [ diagram o’ page 211
I b dirven mzch ne musl e I :
g ' inslaled on the supgadn which :2 The lota- weight of - uooon
3 i exlercly licann R4 Brgreae side and crive magcking rl e
B | 2 Il tha ‘akedh Forespower is 3 ‘D baor s IF A a8 BxcEEd-
" hp or lpss lateral kew ) £, the ‘ubaer cushions mus!
E | Yamrar wrsan clalct WG R e e pulley I chizrg g
a ! typa| may ba used in Jlaca of  ddrdrged ooady
i ; Pz BapR | A, :
g : =
i - - =

Tha peanngs &t both I

Plias ands arg supporicd !
| Takeat  imp(adHHCIED ;o | Muengh & vreversal gnl. :
. 18hp (4JH3 TC. HITC, ST = ,

i o :
—-!E :
I =

The warking machne is :
A ariversal joinl 128605 diecily coupled through !

Methed C

Sandtion PATO sl D e =|@ unnaerszl joire, i
' o
| [
I
2 L+
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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
HTRST BRI DL



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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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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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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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
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[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:
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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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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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!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
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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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iMreasuning the piston pin bushing |
iresde chameler,
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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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3 Owerhaul

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



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



I ihverhao!

(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;

el v



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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A (herhao!

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



X Oherhiansf

JIET Seefes

(I“Dkasserbling and assembling the s0g waler pump
{Cizassembiy)

& Removing Ihe side cover allows youl 10 fake oLt
the impeller, weal plale and mechanical scal.

& Ramove the airglip on the drve gide and take
ot Ihe purmnp shah from the drive side by tapping
it.

® Put e pump shall on & workbercn and pull out
1he kearings from the pump shall by 1apping
ihem,

[Assembly]

# |nstall the bearings on 1he pump shall.

# [nzgri the pump shail into 1ne purmp body
ta wiuch 1the gii seal is fited. fram the dhve fide
Angd fit 1he carcip.

(Greasc the oif seal tip.)

# [nslail the mechanica’ seal  Azsomble IMe wear
plate and impeller. Instal the side caver.

iMobe 1} Grease the pump shaf and the inside

and outside of the mpeller,

{Mote 25 Fil the impelier by iormng 1 in the direc-

tign ol rolaton.

7 Creck an the sea water pump

* Bemave the zide cover and check the impaller
1er damage. If the impeller is damaged. replace
i’

®1lf the sliding suriace in the pump body is
warn o damaged serausly, replace the pump
Brady,

# [ there iz increascd ‘eakage of water from 1he
dran. replace he mechanical seal

Z Sl ciear
7 Irepeter

4 Woar 2l
-&. Pmp shaf
B Mesharical seal |
S Gl p
‘8 Baaring

! Gea walas oump bady i

1 Beanng

ST TS I N SO RPN R TR
: ha
1 ,l"l .I_.-"l. |
b
.-"I. f’f
I'I / f;/ ;
1. r
i
A
a—

15 Ol seal

1 Water sisal §oregy
T Gear

13 C-ning

i Hexagaon kol
%4 Irpes ter blind cower i

| S cowe

o]

Impaler

Wear plaie

Krchancal seal
Sr.':l walcr fainp 3ady

S,
S
. ,:5,# .

Pl

|

o] ?rg} Jl
it |
= :
ixl s6al |
.I,-"I Puinps nlhiaale |
FJ : ".. Ell. arig :
_.J'I %‘ ﬁaar |
J Seal ryg s @ '
| Crehp 5 @ .
| Becring |
P _ [ 5ea waler purnp i

Glomkwise vakanan
wviewerd frgmn the
Arrgw &,

G020
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T e rhaufl

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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3 Cherhauf

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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{#: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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2. Overhaw! LII3 Sepies
{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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Grngy TR hewer goseminy

Magnet; valve

Purwer

Diulhal o

Do ragzrg wdlyd
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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
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i{:Boost compensator stopper (BCS : Boocon) [4JH3-DTE )

Booal preasaure wilat

Adjnsbrg pn
Broen BNy
CrwriaCiing pin
Boornn Ipver
Targan levgr Supparhng e 8

al

b}

Tha boost compensalor stopper (abbreviated 10 "boocon™) 15 a device which increases the
injectian quanity whan the air quantity {turboacharging boost supplied o the suction manilok
I3 ingragsed.

The boocon is inslalled ¢n the top ol the injectien pump gowemar, There s a diaphragm in an
uppar parl of the boocon and the boost pressure is applied 1o the uppar part with this
diaphragm as tha houndary. A boocon spring wilth 3 satting force s inslalled under the
gigphragm. An adjusting pin is diractly cennected Lo the daphragem so that it will move in
ctnjunchion with the diaphragm. A specitied amount of lubricant necessary for sliding is storad
at the bottorm of the adjusting pin.

¢} The tension lever in the injaction pump is drawn o the right by the govermsr spring.  This

3

mohon causes e boocon lever to ralate counterclockwisa round the supporting point A lo
push the connecting pin against the taper ol the adjusting pin.  Therefora, when the adjushing
pin moves downward or upward through the digphragm, this movement is translerred to the
conneching pin boocon leves tension laver, so thal the condrol sleeve positian {injection
quantityy can be changed directly.

Far the boocon, the =6t vaius cannot ba changed.

(Motay The description above is given haced on tha sarvice manual issued by the Service
Depanmant ol ZEXEL.

5 — 34
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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
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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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3. {hverhan! LR Serfes

(2] Fuel injection nozzke
‘ILNozzle specifications

. Ergire el |
T 4JH3 TE. TCE AUMIHTE | &MGOTE

lem T _
Mozzla type YOLLA-P
Hola Angla 15’
Frumibser ol morzle koles I R . .
hale diameter (mmi 5 ¢0 22 [ & $0.25 , 5. $0.28
;‘gﬁm nOZ2|e: Qpenig 900+ Bkl (21,57 40,450 Pal
Stamp Mo, 150P225.140 | 150P255.180 150 2%51A0
Far code 125967 1-530G1 . 12967 2-5300 1 79R92- 3300

Fuel injection nozzle stamp notation

¥ DIL A - 13 P 24440

T 7 T T 71
! Chagigrt 2 pmikal

l 1
| —————— Meozzle size ' g::g E

—-— — - Ho&argk
I —_—— - . Mozzig sathng angle on e cyhrgor head | Symibal A& : Yes
L ! o aymizal ;Mo
i Le—— Typa [OLL : Semi-long nozzie
- —— ——— -— — Makar Y ARKAR]

i raturm pipa @ir

Nozzle hatdar

MNpzzle vaha

=

iy

Fredzura aousling shem i !
- LIL_,J L megzie cody

\

Mozile Swirg —- Mozzie hoim

—1]

Mazzls sgring eak

P plate Holm angle

Mozzle valvg .
Posiiamng gin (HOZEE crass pachon]
Hozzla

|
@— MEZIld SEES Mg
Yot
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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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‘Fiinstalling tha fuel injection nozzle

% Take care not to excessively tighten the nut for
the fued injection nozzle.

Finhmning eyt

0.7-~0.3kgl m (607 ~3.BIMN-m]

———

(NG ol appleation)

[2) Procedurss tar adjusting the injection timing

a) CGheck the match marks ol the gear case
flange and luel pump bracket,

by Match the matck mark at the tuel pump
bracket with thal of the fugl pump mounting

Hange.
— 4JH3.TE, TCE | aH3-HTE, OTE |
Fugl tn}&lﬂi; . .
Haning 1341 W T0C [ 1241 b T D.c:.‘

| e eremic e}
Special ton! fer measuring the plungar lift a3 the injection timeng,

3--40

[Irgtailation of fuel mjeclon nozris)

2

S

Fusd imachan nozzle

Inzulakng proserin —e .
Mozzle EE-HT'—'_'@l"

HINSIE HIHS
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3.3.11 Elactrical Equipment
(1] Winhg Diagram

#4JH3-TE, HTE, OTE [12V New 8 type)

Calor cading

Had

B ach

W ile

Y2l oy

B.ue

iy
ﬂmrlgi_
L ighr greaan
lighl blua
Hrowr

Fink

Gray
I'-‘llrpIEl

|'=."--' 1|z ;|E|DID[I— = |ZE[mlzo

=

Starier Swilch

) R T B A )

'..1|.|.-\""I|"|' L — s — § s =
,._; _IT h I‘ - —C_.
| 1 i
START CH—prCe—pet) L

e kM
T ML

oileA|a
RBFJ

Bl b o colipier
e from G- (M)

Lr L

il
[l

Lelask of Coupler

li':ewfl:nlﬂ- B

Delails ol TRy
|Yiew Irnr A-A)

-

- a0

Procured By Guslomer

1 F24+1¢
14-2+13 <
CRr0Es seel oral ziedl

BaTiny Smilch ®
1

m-- wIT

T— mn'

12*."
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Iy Sg X
Sd=nold
tk oy L.
Toher -I
1
1
1
1 B Fedler 1
I
l

1

i e

Swi'th
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1 by

CW Terp Eamden

I Al EalmEM
] ale —_

1 T [
|

|

154 | Driwei
Tar1- Zanser
JE

Fluge ) . :.=||
F-':;n;:. r ) j

' Tar,- L
Sitl Ceye '
Fela gl : _ [w

Forinrp |E"| s
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ST ey
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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 !
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I
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# 4JH3-TE, HTE, OTE {12V B typs) — et e
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3 herhaul

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
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Peominal g g kY 1.4 S —
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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
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3 veorhaud

{4; Ahtermator
Thea alkernator s a rolating-fiald type threa-phase AC genarator. The generdtad allarnahng correni

is converted to a direc! current Iraugh fUllswave rectiication with diodas and sloced inoa batery
For the glternator disassembling and assembling procedures, reler to "Allermalar serace manual™.

Specifications and service standares

AIHT Serics

$pul:'lir-u1inna

Sarvice slandatcs

Ty Unit —
'ra*-nmr e B e
| ¥a 122072 11200 |
I-.-'II:u:IeI [Hltar:hlj - 135-208
| Horrira’ ouipa W 55
Talen m-:. T rpri o omgas -
G'p.-eraﬁng s rpm | LO00—-4330 S
':"..l1|:"..||. ruraryRaled speen .!-.-rpm ! B S000
Sp-um:l I 154 rar 1000 o fans
Cureclion o redatan fveescd Irom bbe pulley s Clockwise
Mumitsg- al palws * Eaﬂhpﬂa.l":lr —_ 12 1w i ua,r'h
ml?d ~.-|:|I.I:F.-:‘.|E'. B i B B - _".n" T 14.5= I'.I |
Fre-;u 'aJn:u I,r,r_'ue- — B e B
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11 By —— — —_—_—— — —_ ——— —_— P— [ — |
. Aullay rata ! z.2
o1 I! AiN 4 3iaz.18)
L | mleres o 334
Resistarce: . - — — A
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M ezpring 1oree qritd] 355 --3452 50—+ 58] '
Brush I— —_———— e ———n — —— _— — -
Srandand hEugh'-hmul Freighil i 1E040
- E_EI'-!:IE"EI putsde -:Ilnme1Ef‘.|r'r Cutsice dharieti i ) aEENE T
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’ A -gulnmit wriril 950 3
| Bl I Fred side Tt de I:llamelarbaar rg _r'1-'n'-—_| T CSEETE BM ]
13 . —_— — e h— e e
i Har giea Qs e ﬂlal'l'b(-‘ll..-r-buﬂlll'g_l_ mme = dze0e =0
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A wirhaul ATHY Series

8312 Tourbocharger
{1) Particulars and structure

(T:Spacflcations (Z:Compenents
I Mo AHASZW Hi}
1
Epec. Mo LOOO WP ISNWSTCW AT
Tuibine Fadal llew 1ype
Cietipressor Cantrilug 2l ype '
- LY
I ubineating Enging sywlerm oo
Beaet 1% Fulllzznting
Ceanlirng Frash waler S0 ing
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oy i i i Terunimg
_é,EBE"tIDﬂﬂI view and tughlenln-g tc:nrqu& M. LinmgnraAnts Cwamry| e
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1 | Turirie akuli a - 1
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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

==
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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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3 (verhaul

4113 Serfes
A Samvice Standards
H LT
[
| L ech item Usahle imi; | Semarns
Cuts.che digmetar (4) ol teere shall cural ERE |
Sual NG G wrdlh |_E:- Lol E MR | aT=R0 b ] . 1.79
Twitnae shatt  Seal ring 4roowe widih (31) or compessar sde 1.5 -—
Saal ring grogwe vaghh [38) on comprusgn: ey 17" |
Turtune £hah run-out {1HA
Flaahng bearing ins o digrmahes () a.04
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Bearing case iwdida diamiiziar [B) 12,43
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E:102): . Compressor s (S pate) 3 10 05
!
- | . - —_ —_— -
End p 2y inihe turkine smalr T Stardard 4 0 e 006
Ftartial Ay in e et gl niv Slandard 0.0 b 0." 5

= AR
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A Troubleshoociny

#jff.':l‘ Serren

4, Troubleshooting

Make: Swica luel wpelen puomgr frassembly and ad)asimem
requiles Specidl Knowledgs ang equipMan], plagsa
Sunkiet ZEXKEL sarvice shep e 1he jab.

4.1 Does not Start or Difficult to Start

L-1F Pl =11 Tuglen, (-0 Gy Ealdciern {IW-1] Haplare wih 3 e .
M2y Correctwilh Sandaaper | L2 Crergel w'h Ganrpaper Rrmiere. 6-2; Naplaoe wih a nawe parl.
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S|+ Carmect wih sanapaper & B0] 12 #EOH; (1l 43 Aot i ba 1he lank {lv6| Azadusl,
w and apaly {rease -5 Aeplace Dby Opan dhe oack.
5 51 Carredl, -6 Czerscl fha Ladar-cn [y Sean
= | UEF Gorrac r replaca. (-7 Cheealaad o replce with
Clo-7r Feplace. (1.7 Heplack a riev pai.
Il B3 Imcroase I cabea siza
0w =liof e,
-0 Cleange
_ Fy & — -
M Mo enpeqemens af pinlcon I Althumsph ittt with ringd BR7 || i Ko ol In}a-:\m—| 1% Fallw'm gl Iy b pecteon |
L v My il il Pl el walre
] - T | " -

1"y Loen | 011 Ligg I|I| Incumciele pnming | | 17| Faunyuamp tem
Iwrinne Felliryy | 11 s ool ol |3 =puinm —

. ; -—_—— 471 Sk 1 u
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1, Troovifeshomeig

A1 Series
4.2 Unsmeath Running

iI-1}  Aealaca with 3 new pad. -0y Clear,

-7 lieHace will a reee par, {I -*1 FAaplaca wlh A qgw pai.
4 i1 2 Fieplaco wilh a now pact.
E‘- -dd Mowe e pomipe carrsaly
_g -5 Regslace il g e parl.
I I Maplace will & e o]
E A7y Fomign he: air and coereduct proming
= (-6l Feepair

-8 Neadjusl.
_ F F
[I:l Oyl et Lppliymy ol | ngpetin o v | I_F} Linwsen 1 Inpacien push ek
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153 Sl bk guovtrriny Anieai 111 Croortead cpesanon
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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
17, Br ~sgsipninind el 2yslem AL S ek R Dol oascns
or el P s pms ".l'
o ".'Ehl Segged ol bha %, S23 Sl qaverw slees

S5 Drohan 1l fefn
i1 Fadwe ol Bad 4eed gy

oalse

vl

£ Loersc luwr caet ol posawen a-el.l:?

o3 Leagk booap iy w2 hdaicptivn ol jaing "II

,l'lr i) R gl Tglesciman il e ge

¥ nggedd Iubrwal cn o Hise 'Ir‘|:-_| heterted e bt prevtant: réy ,"' [ Wiy il =enTe
G Antbeind e o raduy lf.-"
.l'r IT: AdIre Ak wur -0l wuar iz ¢ |21 DaaCrbel ¥ Caninad by Insullco2m w2 maner
."I a1 L=
f /u" —
. .l/ !
Fﬂ B ST NG Y 20 A¢siem | e MY Qe
1T T ghtn_n a:r.'lj.nst valwg ' ' [I‘-':Iiﬁls.a]sémhtﬂ nrd rEpRr, oF rejaiace W e el
-2 Cloan. [ -2) Qechll sea water puma snd chedk lor Soggesd Ska
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.

I—=23
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4 Proubfeshootin .
£ 27T Keriey
4.4 Poor Exhaust Gas Color
1-11  [asacsamible and pormact, ar reclacr vath a rese pard -1 Replga il g e D,
H-21  Faploce wul o rics pa, al-d) Meplace with & new part
E‘ HM o Cvaastamgld anid ZEreecl, ar e ot wll 3 reey a1, I -1 Aeadjusl.
=
; |I-a) Aweacfss. -y EHoplat wih 3 negy pogt
E -3 Aosajual -Gy Gl
=
L
_*._ - r % R
M Fusl Inpechsn pomp Esllvra ! t{i] Fael Npetcn vaka fdloee
111 ¥ty epeerair ulglyagan L] DAl n AN vl 2l /
— —— - —— i — * - ]
L L T P , IT1 HE kg e vahw '
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] Trung
ﬁ Y T
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e , X —
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1R] Fdia:p g i DLk 2 DTS ] aH v .
II)III HF LN ] iH —;-\.
. A
IFQ t.winocha gar Lebiela A7 Cahers |
W1 Cheam ' _' _ I 1) HedLca the faad
Wl & LPman 11%-2] Adjies? Ibr: ml Inue aapepnaldy
L
Z Nl-3p Clean [R=5] Clesan.
A | Mii=s] Mieplace ant o s par M=) Clean,
?_ 11V 53 Peplon wmh gend huml ol
? I 1 Dl
&
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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
g |3 Canmy ou lappreg of 1he 43k % PRepace &1 8 now pak
E rl-A! Tughten iy Hi-a) Teglne hemdy
w | (-4} ane 4161 Headusl [M-5) Mesdiee wolb g nowy poe.
E [-F  |Epacawity & naw par
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I E
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4. Trouhleshootmg

4.6 Ununiformity Cuiput for Each Cylinder
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d. Trowkleshooling

JTHE Serves

4,7 Knocking
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4. Troublesfoating

STHF Srpjey
4.8 Trouble Related to Turbocharger
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4. Troubleshoatimg

ST Series

4.9 Other Malfunctions
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5 FPoeroede: Cheek Toast 4fM3 Series

5. Periodic Checking List

The penodic checking interval of the angine varies with tha usa, load, quality ol fuel and lubnicating
ail, and handling. Therefore, thig sedhon shows a general cne,
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A, Tl gnd Aeaserimg fnstrumen!

AHT Sacraes
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7. Bervice Specificatiung

AfHT harins
7. Service Specifications
7.1  Engine Adjusting Standards
i1'Engine
N B Linit 4JH3-TE. TCE |_ 4HI-HTELTE | Remarks
Tap cloarangs mm 0.8+0.04 L
Walva Cleaancg mm 0.2+0.95 Y Cald
: Bilees iip caat ;
Fusal imgection hming conlar b T 0.0 Dogrin: 13+ 12x1 I Nota 1
FIJBII"lj-ErI:ﬁEII'I-I:II'EEEul'E' B LEPL Y 1Y PEOES (A1 RTH0 4R) |
Fire crder — | 1—3:-5—.?—1 Ao s an thie pstepal Side
[ Sating oil prass —— atns3ste0s 0 ¢ 3G00pm |
E— Raka 0"
I - Aaka &'
lubricating ol Qil quantity ; G424 | ——— Fake CI'._
oll panaltactive B2/ 24 ! -— Fake 7
_i_ 64:24 Fake O
i Hra4 FAaka 7
Fresh water holding quantdy  Enginesuh- i : , i
iy g &0 8 l 72008 —
'uI'FI'EIr_IrEELHat valve cpening lemparatura:Full Bl 7E 5+ 1 5T £ 8 mrm or more 59T _
Charging alerm —_— Ot a1 450 vpm oF Merd of enging spaed
Cooling watar high - ) T .
temparaiura alarm On at 95 20
Alarm lamp T I —_ —
CoriaBang i law pressure On al 0.2 kgliom? 10.02 MPa) l —
|
Fued fitgr waler alaen Cn al the waler waval ol 21 mm [#0em) ar mare. _—

Meote * ) Thaassction fiming is for a plungar [ of 046 mm.
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7. Bervicing Reference Value

AfHY Supres
7.2 Service Standards
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. b ingd i dinoer ATGCG=-3T.ME - -
NGlTH —_ ——— e ——— e — -
| Intererenoe 003211 f1R4 —
1 Walva saal r 4 — 0 - -
i Db disarnier A1 EA8--31 BE4 — |
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[mm: o e e — - . —_
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- —. i -
BncaTd G peG s al wilve Jn.rﬂ-& m |I 7155 _ |I 33113}
# |ntakesoahaust valve and valye guide
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| 1mahs i I5+D ]
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| Lo cearznce 035 11065 D20
Walee guicde — . . _ - - oe— 1 33403
Valva guide insvda diamaler BEO15--3 930 490
Ewhiigst fmmi | Yalve sla T ciameler T.O5%- 700 | F.oo -
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—_— —] - e e o .. — e
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F. Sepvicing Referenee Yalue

¥ Valve aochuation device

1LY Serres
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_ : i - —
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- —'— —
Hackar arm mirm] | FHeckes arns shall diantelor 15 966 -- | 5.962 | 1540 39115
I - - ;
O charange do16~0Q 057 15
Free enaoih a4 .4 43
Walw gonng mm) — - —— - -t mm——— A
©rehanon 1.5 2.2
Push rod e | Busesul (TISD a1z ; o.0g I RO
'LPiston and piston ring
* Piaton
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— - e _ 5 [ - - -
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. [The measuwing [ _ -
: _ i positanis 22 e RS - .
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7 Spevicing Koferenre Falue

LIHT Seriag
¥ Plston Ang
Tep nng (Keyeione) | Aing groove widih ! —_— - |
imm) T _ - = =
Fang wadih ! — — i
Co L . s
I Cleauance II -— - — II
Ered gap 0.4 15 !
e s e e e —_— - |
g g 'f“’-I'J'ETrJ | Mg groave widlh 2 050---2 058 I| R = . |I
mm. | - - —_ . . - —_ _: H
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¢ Eril cern 0.g--0d 1.5 I
- - — I —
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e M e e —m e -l _— - _ - |
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1. Cylinder block
* Cylinder Block
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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 ; _—
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e Sorvierey Mofererce Vafoe

LT Series
Bl amshal gnd gear trafn
* Czmshaft
Cheek, |Bm i Saikard LTl | Mafgmrce
Thrust cheard 1ee Tl M55~ 23 0.25 |
lincaie 3R 5 ~38. T wEd |
Camlabe e MMy — —_— - - = — 1 —
| LR 3B.HYE —3B. %4 A9 6
I Baating o side sharr #1er A4 990—-45.02H 4505 |
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Ll clearance 2.04--0133 | 0.2
o=l = —— — - — e BN
5 Camsnaf hoe diamete I. 45 0045 085 45.0%
Carrhafl kg ang Midpgnt i1 pf::_nm.l Camshafl gametar dd QIR = B 44, B5%
| IIE"' C£373CE (¢ 05---J100 .14
Camzhalt hale clameler A5 Q00 45 N 4553
Flywlige- sih: - - - -
ey Camshalt diamecer 24 8705 ---14, %30 45 95
i . e e — ——— e — G —— — - |
: |l tlearance | 0=t 1on | A
# [dier gear shaft and bushing
Check Aer Slandard Limir Eeleranoy
“hrus clearsnca Cmms Oi1--07% 0.4 ]
| Reslurs it dizingtes FE.CC0--A0. 5 A5 0
kher gear shalt and m.uling . rim! = o— —— —— —— . —y — - - _— —| Al.nE
L Shatl oharr e d5.850~45975 | 45 Qi
,Linl clirarare . COZS--0.075 b.15 ]
— S — —
& Backlash betwoen gaars
I —— - = - I_ —_
l LEark lam | Slangeard Luriil . Halafen-::eJ
— e . — e et o e . - _ e —— 4 .
* Crark gesar -l paar imml |
B Iy gear - juel necian oumhp Qe NCdr-i =
#1dlE @A™« Cim Qear
] 15.01]
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7 servroe Specrfications

M3 Series
tFilubricating oil pump
Chech item ] Slarmdard | Limit A=ference
S .. : |
Cleararea batwean divan robgr ang pump 2asing fmm) Qi9~017 : 025
Claararca batwesn dnvan rober ang drve rajoe tmm) Qok~—011 016 2a82
Rotor side claarame ) 0,030,085 i 013 i
E.Sea water pump
J Srandard Sida clearangs Lirrs1 Rakg rarg
[ UM ity immd ¢ 316~3.18 31.3
Wesar plate thknass (mm; 2 T8
203 oA 3.3.8(2)
Housereg width Lmm? 32B~-3349 | -
Side covar width mim 2 14 :
&Nt and bolt tightening torque
& For majour nut and balt
- : Width EIEI'EISE_'-_-
: : Throad diarraber Tighlendng "orgue Cul application
TIQI‘I!EI'III'IQ parts xFI-ild'll ‘mm H.g'l"l'l'l (M- ) | ':I‘I111?'IEI-: Mol
Coplrretar nead Hal M0 1 25 ant6d (41.23+704; 14
Cannggherg rod balt I 1.0 | sope I:45| 05" 8% :I 13
Flywhees bait 101 .25 45715 (ma5as) 17 | Yes
Main Boaring £ap baolt MizZx1 s 1MEDLS 10759450 . 17
Crenk shafl v pudey boll MidX 15 2E0 g -[-1_1TE?i-15l:IZ' 14
Fusl imjeclion nozzla o nting nuk J ME 10 07r--0189 (687 —HIEEF g :
— — .. - L} NI]
Mozzle cEcE Mt Spacial thread 470 {:35.24+;9'=':| 15
Fual injechan pamp drive gér i M14>1 5 BAt 05 (BRTTA4.90] 19 -
ldla gear shatt bof MBX 1 75 38408 (ATAEIOE) | 1p
!— » —
Exhaust manltakd mausling bolt ME X1.25 A3+ 0.2 (27200 88 12
— - ; ) YaL
Wisinus dampar mountrs bob : L 26x0d (£05111.9) 1g
Alharratnr meount g bal | Mex1za | 29103 iaT2stesd) 12
Gulgut shat coupling bolt (reamer) MIDX1E | 5:05 (40.05+4.30) 14

MHatn] Whathar ta appy ool b thrasoed poricn and sei

lilvE1] HHHEE
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7. Lubricatingr ol pps

AT Serres

4 For generdl
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T _r;e;} T :_G?g_ o 18 1.0
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H“??.?;'M: Cmagxas | 50 (dang; | e ) 3B T
Hawagon rul M1 23 TS Q (BE.29; 1.2 £

Mraxz Cganaras | e 15 ]

[neni: _I'-"1~‘33"iE 23 (224.65) M1-2— 33 N

—_——_—— e — — —— — —— — Ballipintbat  — -

Ri1d 45

; - s T ss ]

iMalel B % rm Al malenal o inslallaman side
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& deamge Roand (Cprion)

LIHS Soeries
8. Instrument Panel {Option)
* New B Type (129574-81120)
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ST Serres
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