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FOREWORD

This warkshap maneal has besn prepared to provida information cevering repair pravedures on Hino Marine Engine.
Applicabla modeds: WOBD-TI and W0SED-TI-1 engine
When making any repair en your vehigie, be carefti not to be njured throwgh improper procedures,

Ax for maintenanes items, refer 1o the Cperation Hand Booi,
All information and specifications in this manwal ara based upon the {atest product information available at the time

of printing.
Hino Mators reserves the rlght to make changes at any time without prior notice,

HIND MOTORS, LTD.
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Gi-2 GENERAL INTROOUCTION

GENERAL PRECAUTIONS

Snme recommended and standard mainienance servicss far your engine are mentioned ir this section.
When performing mainienance on your ending be careful oot to gec injured by improper work.
improper or incamplete wark can cause a malfungtion of the engme which may reswlt in personal injury andfor property

damage.

WARMNING

When working on your engine, abserva the following ganeral precautions 1o pravent personal injury andior property
damage in addition to the parvicular HOTES or WARMINGS in the 2ach chapter.

Most threaded fastenars ara matric,

Be careful not ta mix with ¢hreaded Fasteners wsing the inch ystem.

Alwiry © wedr safety glasses or gaqqgies to protect Yourl dyes.

Femove rings, watches, ties, oo hanging jewelry and loase clothing before starting wark an the sngine.

Bind long hair securaly behingd the head. i

o a9 o

To avoid serious burns, keeg yoursall away from hot metal parts such az the engine, exhaust manifald, radiator,

muffier, exhaust pipe and tail pipe.

Do not smoke whils working on the enging since fusl and gases fram the battery are flammaibie,
Take utmost care when working on the battery, |t containg corqosive sullfuric acid.

Large electric currant flows through the battery cable and starter cable, Be careful not to cause 3 thort which

can result in personal injury andfor proparcy damage,

7 Always shep the engine and turn off the starter switch, unless the operation requires the engine running.

Remaving the key from the switch i3 recommended.
Run the engine only in a wellwentilated area to ayaid inhaling of carbon monuxide.

0 Keep yourelf, your clothing and your toois away from maving parts such as the cooling fan and W -pel s when

the engine is ruaring.

©  Be careful not w leave any toof in the engine compartment. The taol may be hit by moving partz and ean

cause personal injury.
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GEMERAL INTRDDUTTION Gi-3

HOW TO USE THIS WORKSHOP MANUAL.

Tiks warkshop manodl is designed a5 a geide For servicing
angine,

An INDEX is provided on (he irs: page of gach cnapter.
TRAQUELESHOOTIMNG is dealt with gach chaprer.

When heginning pparations, refer o the sections on Faor
Duicte o FPProorize diagnosas,

SPECIAL TOOLS are dealt with in sach chapter.

ELIDIMNG HammEA

= - DESCAIPTIOMN

Whan ordering a special toal, canfirm the parts number with

Lﬁﬁw

0§42G-1997 =

the spalicable parts catalag.

PART MUMAEA

REPAIRE PROCEDURES
Repair procedures which are seff-explanatory such as simple
instaliatign and remowval of parts have Been omitted,  Nusira-
tions such as the one below have been provided (o make such
simple procedures clear. Qnly essential procedures reguiting
miractions have hagm daalt with expdicitly.

TIMING GEAR AND CAMSHAFT

EXAMPLE:
- \__/]
S
T = 18.64-25.49 },.J-’ //-‘
{190-26¢, 1418 1 . -fi‘. 3 P
I e
T=10787-177.48 2 A R ’ L':i“g,ﬁ A
£1.100-1 .300,80—-94}\_':‘%? I | i
o k Iﬁeﬂ'}ﬂ
L-"'-'. l'“\?‘l'l'r-
) L]
%% |

T=18.64-25.49

ey T {190-260,
T =107.87-127.43 6 [“‘ﬂ'.l":\*;'f’; rea &g’_},l; 14-18}
11.100-1,300, 30344 e, 12207 2T
A -';.:{\‘3 ‘\.\
o 7 2 T = Tightening torguea: M-m [kgf-cm, 1B
1. Thrust bewring 5. Bushing 3. Crankshaft gear 13, Frontend plate gaket
2. Camshaft gear 6. hdtar gear thrustplae 10, Iniecton pump drive gear 14, Front end plate
3, OQil pump driva gear 7 &traight pin 11. Idlsr gaar thrast plate
4. Idlar gaar 8. tdlar gaar shaft 12. Camshaft
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Gi-4

GEMERAL INTRODUCTIDN

In wome cases, dlustration: mgy be af parts which differ in

some nanessential way ffam the parts found @a wour par-

toviae engine. In spch cases, however, the prircipale or

grocudure being ilstrated applies regardless af such nan-

psseniiat diffarences,
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Flease quote these nurmbers e ordering spare parts ar
reporting tecanicdl matter 3s tHey will give you grempt LErvice

attention,
The ergine terial aumoer is engiaved on the engine cylinder

Llnek,

——lin'—


http://www.manualslib.com/

GENERAL INTROOUCTION G1-5

SPECIEICATIONS

- DIESEL ENGINE FCOR MARINE USE

HINO

5759 litars, 4-oycle,
fi-eyl., water-canled,
turkrgcharged and intercnoled

WoeD-TI

® ENGINE DESCRIPTION

© o

10.

M oE b

Maz. output, pleasure crart

Type
Aspiration
Combustion systom
Cylinder
Eore x Stroke
Fiston displacement
Compressian ratio
Dirgetion of rotation
Bimensions with marine
gear il x W x Hl

Cry weight with marine
gear

® FEATURES

—

A

Cylinder block
Cylinder head
Cranksiaft

Fiston and rings

Camshaft
Volves

Downloaded from www.Manualslib.com manuals search engine

187 KW (250 HPE3,000 r/min

Diesal, d-cycle, B-oyl, in-line, over-head valve, water-coolad
Turhochargad and interconled

Direct injection

104 133 mm {4,059 x £.45 in.}
5.758 liter {351.5 cu.in.t

16.5
Counter-clockwise viewad from flywhes!

Approx. 1,407 » 835 % 8686 mm
[53.2 x32.5 x 34.1in}

Approx. 500 kg {1,323 b}

Wono Block cast iron with replaceable dry liner

Singie piece cast iron

Inducticn hardened die forged special steel with counter
weights

Heat resistance aturninum alloy

Two compression rings, chrame plated

Ong oil ring, ¢chrome alated with colf expander
induction hardened carbon steet

Heat resiztance steal
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GENERAL INTRCDUCTIOM

GI-B
& EQUIPMENT
» ENGINE
1. Flywheel housing SAE Mo, 3
2. Elywhes SaE 1%
3. Fuelinjection pumg BEOSCH "A™ type with all speed governar
4. Fuel filter Paper aelement typg
3. Water zeparatar Equipged
5. Lube oil pump Full forced pressure feed by gear pump
7. Lube oil filter Paper glement type (Full flow)
2. Lube il cooler Multi plate type, Fresh water cooled
9, Fresh water pump Forced-cirgulation by volute pump
10, Raw water pump Self priming, Rubber impetler type
11. Intake manifold Inlet position at rear
12, Exhaust manifold Fresh water-cooled exhaust manifold, inteqratad heat
exchanger with expansion tank
13, Turbocharger Cooled by fresh water, with air cleaner
14, [atercooier Cooled by raw water
15 Starter 12V, 2.5 KW
18, Alwernator 12, 804, with built-in voltage reguletor
17, Engine stop selenoid Equipged
18. Emergancy stop relay Equipped
13, Starter black ralay Egquinped
20, Glow plug Equipped
21. Rigid mount bracket Equipped
22, Exhaust riser LCoaled by raw water
23, Marine gear Equipped
» [NSTRUMENT PANEL
1. Battary swiich
2. Starter switch with key
3. Instrument panel lamp switch
4, Tachomater with hourmeter
5. Coolant temperature gauge
6. Ol aressure gauge
7. Fuel gauge
8. Molt meter
8, Pre-heater indicator lamo
10, Coolant temparstura warning lamp
il. Charge warning lamp
12, Ol pressure warning lamp
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GENERAL INTRODUECTIGN Gl-¥

FZ30
FROMT W [EW

saaT

LEFT GIDE VIEW

NOTE: These specifications are tubject te changs withaut notice,

Hira HINO MOTORS,LTD. ™=~
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GENERAL INTRODUCTION

SPECIFICATIONS

DIESEL ENGINE FOR MARINE USE

5789 liters, d-cyele,
HI"B D- -" B-cyl., water-cooied,
. turbocharged and intarconled

® ENGIMNE DESCRIPTION

Max, output, pleasure craft
Ty e
Aspiration
Cumbustion systam
Cyiineler
Bore x Stroks
Fiston displacement
Compressicn ratio
LDirecion of rotation
Cimenstons without maring
gear il x W x H)

kel R R

© o~

10, Dry weight without maring
gear

® FEATURES

1. Cwlinder Block
2. Cylinder head
3. Crankshaft

4, Piston and rings

5. Gamshaf:
g, Walves
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231 KW {310 HPL3,000 efmin

Ciesel, 4-cycle, B-oyl., in-line, over-hoad valve, water-cocled
Turbocharged and intoroooled

Qirect injectizn

104 % 193 mm {4.09 x 4,45 in.}

5759 liker {351.5 culin}

16.0

Countar-clockwisa viewsd from flywheeat

Approx,. 1,448 » 835 x 304 man
H7.0 % 32.8 % 31.8 in.}

Approx. 580 kg {1,279 1b}

Mono black cast iran with replaceable dry liner

Single piecs cast iron

Induction hardened die forged special steel with counter
weights '

Huat resistance aluminem alloy

Two comoressicn rings, chrome plared

One oil ring, chrome plated with ¢oil expander
Induction hardeted carbon sieel

Heat resistance steel

[P
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GENERAL INTRODUCTION Gl-2

# EQUIPMENT

* EMGINE
1. Flywheel housing
2. Fiywheed
3. Fuel infection pump
4, Fuel filter
b, Water separator
8. Lube gil pump
7. Lube il fitter
| 8. Lube ail cogler
! 9. Fresh water pamp
10.  Baw water pump
: 11, Intake manifold
: 12, Exhaust mznifold
13. Turbocharper
; 14, Intergocler
18, Siarter
s . 16, Altermatar
i 17. Engine step solenaid
i 18. Emergency stap relay
; 19. Starter block relay
: 20, Glow plug
g 21, PRigid mount bracker
H 22, Exhaust riser
' 23, Marine gear
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SAE No, 3

SAZ 1%

BOSCH "AD" type with all speed governor
Faper element type

Equipped

Full foreed pressure feed by gear pump
Faper alement type {(Fuell flow)

Multi plate type, Fresh water cooled
Foreed-circulation &y volute pump

Self priming, Rubber impellar type

Indet position at raar

Fresh water-cocled axhaust manifold, integrated heat
axchanger with expansian tank

Coaled by fresh waier, with afr cleaner
Coored by raw water

12V, 2.5 KW

12V, 804, with built-in voltage regulater
Equipped

Equipped

- Equipped

Equipped

Equippec

Cooled iy raw watar
Lass
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Gl-1a GENERAL IMNTROQUCTION

FROMT WrEW

332374

LEFT SIGE WVIEW

NOTE: These specifications ara subject to change without natice.

Hing HINO MOTORS,LTD. ™™
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GENERAL INTROGUCTION
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ENGINE EN-1

. EN-5138E-02
i CHAPTER EN
| Model WO0GD-TI and W06D-TI-II
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LIQUID GASKET AND APPLICATION POINTS oo, EN-MP12R -39
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i QUL PUIMIP oo eeeeseesstreeeeeesmsesesae seeneeneeasnane EN-LS12B - 3
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: THERMIOSTAT et e esesesesssesssssrsssssssstesssssssssssssssinas EN-CS1ZE - 8
AIR INTAKE AND EXHAUST SYSTEM woooe v EN-1E4B - 1
’ ENGINE COMPONENT PARTS DISMOUNTING
5 AND MOUNTING .ccovvvo e e esensssssss e sinsasassassssssssssn s s EN-CPSC - 1
3 FUEL INJECTION PLIMP ..ooeeveecees sevens ressssrssesssssnsconee s EN-CP5C - 1
GENERATOR ©vveesseeeeessassecsesseesmaoss esessosseseemcnsesssesssensne EN-CPSC - 3
STARTER cooeve e ceeeeeeeeeseseses e essmaens s oo eeaessaseeseenns EN-CPGC - 4
ENGHNE TUNE-UP —.ooooeoceeeee e eeeeeseestems e ees s oo eoreenesenns EN-TU1CE - 1
ENGINE TUNE-UP ON TEST BENCH ovees oo EN-TU10E - &
PROCEDURE FOR INSTALLING JOINTS AND
GASKETS OF EMGINE PIPES 1.ovvtvecceoees eveeereeeeeeveneee e, EN-PRID - 1

MARINE TRANSMISSIGN DISMOUNTING
AND MOUNTING ..o e i ene s eeeee ENSMTIB - 1
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ENGINE

EN-D3E14-1

—— e et

DATA AND SPECIFICATIONS

Woded HIND WasR-T| HING WOED-TI1-N

Type ! Cigsel, 4-cycle, vertical, G-cylinder, in-ling, overhead valve,
. ! watar-coeled

Aspiration Turbocharged and intercooled

Cambustion systam

Difrect injection

Bare and stroke

104 % 113 mm {4.09 x 3.45 in}

Piston displacernent

5.759 L {3514 cu.lm}

Firin gorder

1-4-2-6-3-5%
[A number of a cylinder is to be counted in order fram the
timing gear side.]

Direction of rotation

Counter-glockwise yiswed from Aywheagl

Compression ratio

Maximum speed

16.5:1 16.0:1

Miing speed

e

3,000 rfroin

700 - 750 r/min

with marine
tranzmission

Approx, 5344 N
(600 kgf, 1,323 |bA

Dry weight
without marine
Fransmissicn

Approx, 5688 M
{550 kyf, 1,274 Ibf)

Intake apens

16" before top dead center

Valve timing [ntake cioses

40" aiter bettem dead center

[flywhaal travel]
Exhaust apens

55" befora bottorn dead center

Exhaust closes

13° alter top dead centor

| Inta
! VYalve clearange ke

(.35 mm {0.Q138 in}

[when cold) Exhast

3.30 mm {0.0197 in}

Injestion nozzle gpening pressure

21.57 MPa {220 kgiferm®, 3,122 lbf/in't

Infection timing (A®}

20" 1g°

Before top dead genter for No. 1 cyiinder on compression stroke
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EN-0531A-2

EHGINE

PERFORMAMNCE CUREE {For WOED-TI}
PLEASURE CRAFT RATING

SAE 1t 14 iEACEE
I a: 3pars nosz spwea
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[~ | T
. L
H | i
: | w |,
1 Pl PRauE s FR LA !
e ole
1AW e neme 3E AmD

EMGIME SPEEL Infmir

OHF-2149

DESCRIPTICN

FUEL COMSUMPTION

NOTE:

Enging performance at SAE standard J1349 condi-
tipnz af O0m {300 f1 altiteds {100 &Fa {2961 inHg}
barometric pressurel, 25°C [77°F} air intake tempera-
ture, and 1 kBa 0,20 in.Hg} watar vapor preasure with
Mo.2 diess| fue] will be within 5% of that shown at
the time of engine shipment. Actual perfarmance
may vary with different ambient conditions.

JHF-230

|

Downloaded from www.Manualslib.com manuals search engine

Ay
|

e

e

.

s


http://www.manualslib.com/

ENGINE

EN-DS31A-3

FERFORMANCE CURBE (For WOSD-TI-Il

FLEASURE CRAFT RATING
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) -\/‘ | . w-d g
e ! [ I 22 I8 &
: -~ %, ZUEL PACFELLEF LOAD ]
1 [T 1 "t

PR R

LT s B R B | I £ i
N GING SPEED Inimuov

SMSE-2373

DESCRIPTION

MOTE:

Engine performance at SAE standard J134% condi-
tions of 3thm {200 F] altitude (100 kPa (25,61 in. Hg}
Baremetric pressurel, 25°C [77°F; air intake termpera-
ture, and 1 kPa 0,30 in, Hgl water vapar prassure with
MNo.2 diesel fusi will he within 5% of thet shewn at
the time of angine shipmant. Actual pedermance
may vary with different ambient conditions.

b1 )y et ) 1
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ENGINE

ERN-TS161

Symptom

TROUBLESHOOTING

Possible cayse

Engine ocverhesting

LI P T S PR RTY S

[T S PO

B LTSI PPN 1. S Sy

R S

Downloaded from www.Manualslib.com manuals search engine

L ]

»

Coolant

tnsufiicient coclane, , .,

Dafectwe thermasiat . - .

EMnaAUsT iNto coniing syslem

& (Overflow of coolant due to leakage of

Coolant igakage from eylindar head gaskst . ., .,

Defective confant pump , L L,

—|Heat Exchznger |

Zlogged wiith rust and scale

leakange of axfacse inm cosling
Sy s0Am

due te mud or ather debris

valve

——-Lﬁ.t:-rmrmal cembusticn ,|

—iDther prablems !

* Cloyged with iron oxida dua e, .,

® [efective heat ~<rhanger cap pressure

Defactive o deterioratac engine oil .

LInsatisfaciory ageration of ail
Imsufficienzod .. ... L.

Brake drag . ., ., ..

- Conhng syszem

Jpfeptive sea wialer LUmMp

Laose cr dipoing VLelt _ .

Ciogged sea watz- strainar

pLME

* Zlosed <ea warter intake valve (Sezcock)

® ngorezctinfection tming . .., L., ., ..
» Reducsd injection pressure , , . ... . ..

® Poarfuel ... .. .o e

e Ppornozzlespray ... . ... ... ...

® Llmgafisfactory autamatic timer advance angle

& {lrgged or correded neal exchanger . . . L L, L.

Rermed va'rmru nticn

Adc cooant,
Repiary the therrostat.

Repair.

Beprace goekel,

Aepair ar replans

Clean heat gechanger.
Clzan coolant massage and
correct rxhaust leakage.

Clean or replace haat exchanger.

Reolacs hest sxchanger cap.

Adjust injgccion timing.
Bdjust injectian prassura,
Jsa good quality foal,
Adiust or replace nozzla,

Repair or replace rime:,

Change engine 2il.
Replace o¢ repair.
Add i,

Reoair or adiust,

Rapair or rzplace,
Adjust Y -belr tersicn ar replace.
Cpen intaxe valva.

Ciean strainer,
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EM-TE1C-2

ENGINE

Sympram

Excessive ail cansempton

-

# (3l legxage Jrom miscellaneous parts

Possible cause
Theelfle ba-

-—! Pistans, cylinder liners, and pistan rings

Waar of pistan ring and cylindar liner ... ...
Wern, sticking or broken piston fings ...
Insutficient tension an piston finds . .. o .. -
Unsatisfactory break-in of piston rings

Unsuitable il (viscosity too lowd ... ...
Incprrecthy Fitsed pistonrings ... ... o

{upside down}

Gaps of piston rings in line with each other, . .,

—--!l “alye and walve guides

Worr valve STEM .. L. e - oo c e e m e e
Warn valve quice
|ncorrectly fitted valva sterm seal

Excessive "ubsicant on rocker arm

——@pil feed

Defective oil levelgaugs . ..o 0w s oo oo vt -

il level toc high

—| Cooling system

& Oyarcooled enging

{low Temperatuse wear)

Cther proolems

Piston seizurg

Qperglion

a Abeupsstappago of angine after running L
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at nighspesd

Kemedy/Fresentian

Replace pistea 2ings and
cylinder liner.

Replace giston rings and
cylinder liner,

Replace piston rings and
eylinger liner.

Replace pistan rings snd
cylindes lines,

Charge oil a5 required and replace
pistan rings and cylinder finers,

Aeplace pisten £ings,

Reassemble pistan rings.

Replace valve and valve guicle,
Feplace valve guride,

Replace the stam =2ai.

. Crneek elearance of rgcker arm

and shaft,

Replace mil irvel gauge,

. Drain gxcess oll,

Warm up engine befarg moving
bagat.
Check cooling systam,

Repair.

Operate 2ngine properly.
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ENGINE

EN-T31C-3

Symptam

Posaibie causs

Pisron s2izurg ——

B

® Poor gquality oil
+ Higk nil temperatire | ..

& | ow ail pressure

* Ruaduced performande cue ma worn
ais pumo

—|_AE1::-rmaI combdstian

|| Lack ot power

iy s g, e i o e

Rty o

s o

e e o o e |

e
]
|
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[njecticn pumop

Chrerheating

Fuel and ngezte

1

® Clogged nozzle with carban

Aonormal comousiion |

|—F“iscon. pylinder liners, and sistor rings}

t—{icher prooems |

® nsufficienzoil .0

® Dirtyoil oo

o Defecriveail pmp . .. 0. .. L

& Sucticn strainer suckingar, ... ... ... ...,

--—-—|'Coolant

® Clogged air ClCaNES .y s e o e,

L Tl o e =

Ramedy/Freyention

Add ail.

Change ail,

Repxlaca with proper engine oil.
Repair.

Repair.

Repair nil prmp,

Replace ail cumpo.

Adcd oil andfor regair szrainar,

. See Symptom: "Engine over.

Maating "

Sec Symptem: “Engins over.
heating.”

Refer ic CHAPTER I,
FUEL IMJECTIOM 2LIME.

Clean e¢lement or replacs
glement,

. See Symotom:

Engine averheating,”

Adiust or replace injection
A0zzia,

. Clean nozzle,

* Wearorzaizure of nozzie - ... ...

w Arin fueleyssem L. L e

® Cipgged juel filtar oo 0 L

& geof poar fuel ., oL

Replace no2zle,

Rerpair and blerc zir from fuel
systend.

Aeplace slement,

e good guality ifual.

. Ses Symglom:

® [reakage of turbine or ofowsr . L

“Engine overheating.'

Ser Iymptom “Engine over
heating,™

Feplage tha turbine ar blowe:
ar turboonarge: .


http://www.manualslib.com/

EN-T31C-4

ENGINE

Symptom

Gikficuity starting engire

CHfficulky starting =ogierc

Possible mause

——-{ Erctrical sysiem

% [ischarged battery .. . .. o000

& | cose or open=ircuit battery cahla

-

air haatar (M 30 eguipped)

Injecticr DUMP | - . ..o auua,

| ——
-—-—-1'A|r cleansr

Fuel systern

® Mofuelintank ... ... ... ...

& Air gyoked into fuel systam through
fuel line connecmions

& Clogned fuel Filter . ... .0

® Water infuel Lo

& SeFed NOZIE . e e

-*---105! Ly SLEMT

—— Other peabiems

!I # Sepedpigton L.

& Szizwg baarng
# HAeduced compression orassure
# HAnggear damansd or wam

1

® |moroperiy adjusted of Sroken
aeealarator caolo

Downloaded from www.Manualslib.com manuals search engine

% Brogkdowwn af starter. .. ... ..

Break of glow plug or intake ., . .,

¢ Clogged eement ., .. ... oL,

# Defective wiring instarmer cirsuit . ... L.y

& Clogged fuelline, . _ 000 0oL

& Loanse connection in nigh.pressure Wine .. . . ..

# Broken orfatiouea nozzle spring _ . L. L.

® Oilwiscosuy oo high . . _ 00 oo

Remedy{Frevention

Charge battery.
B gpair wiring of starter.

Tighters bartery terminal vonnecs
tiane or replace battery coble.

Replacs startor,

Aecolacs

Rafar toa CHAPTZR [F,
FUEL INJECTIOM SUMP.

Clean the element or replace the
RlpmEnT,

Supply fuel and bleed air from
fuel 2ysTEm.

Clean foel lne.

Tighten fusi line coanBctiong,

Replace element._

Tighten glegvs sut of high pres-
sure lins.

Drair and clzan fusl system

Beolaye nozzio,

Fenlace spring.

g propar viscosity oil, ar
ingtall an oil immarsian hoates
and warm up ail.

Repiace pisten, piston rings, and
linzr.

Azolace bearing sndfor crankshaft.

. Dwverhaus engine,

Feplace the ring near andior
scartar pinien,

Adiust or replace the accelerator
caole,

-
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ENGINE

E; EN-TSTG-5
!
i
] Symptort Passible sause Remedy/Prevanticn
Raugh idling I IRfBCtion BUMmE | L L L e Refer ;o CHAPTER IF,

® Seized needle val

r Ingire proper

& neven Injection presswcs

# Poor pgzile spray

Improper valve cleasanca

Idling speed too low

® (Carbon deposit gr noizle tip

W

Improper cnntact of vaive seat

Coclant temperatura tog low

FUEL INJECTIOMN PUNMP.

Adjust.
Adjust or rapiace nozzle.
Remave carbna,

Aeplace nozle.

Adjust valve ol=arance.

Replace or repair vamve and valve
28ar,

Adust dling speed,

. Warm up 2ngine.

Lomprassion pressure of oyhancders ., . ... .

markedly difforant fram ene anothser

Laakage of exhaist

Downloaded from www.Manualslib.com manuals search engine

II Cylinder head naskst If'

#® Farigued g4sket jaging)

* [amage

Impraper instaflatzqan , . . ... .. . ..., . ...

—_—
—= Cwindar head Dolts:

& Elongaed bofrs

' Cwlinder block

& Surface Jistoftio

oylinder tiner}

Cyiinder head

* Cracking

® Looseboits ... ... ..

- Freuingol’nylinder linar inserzign
partion [insuffcient projsction af

& Surface disgarncn

bmpracer tightening torave or ., oL . oo ..,
tightening sequerce

® Cracking . ... ... ... ...

Cverbaul engimu,

Replace gaskat,
Replace gasket.

Replace gatket,

. Tghter bole,

Aeclzce bait.

Tighten arcperly,

Replace cylinder siack.
Reosr or replace,

Reodace sylinder lirer or
cyiinder blocs.

Reoiace cylircer hesr,

Repair or replace,
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EN-TSIC-6

ENGINE

Symptam

Frossible cause
R s

rEyIinder iiners

Lezkage of exnaust

Seawarar discharge 15 ot ——
sufficiarnt

® CrackiBg o0 e e

® Corrosian

Insufficient prodection of ovlinder lingr . . .. ..

E--*—I Dther problems ‘|

laearsect injection fiming - ., .. . ... 000

| Seawatar pdrnp’

Sucking air

i # Damaged imgeller .00 oo ool

i
I

Clogeing of suction pipe apdfor - . oL oL
seawater strammer

Abnormal noise ar vibraticn - Seawater pump.

Warnosaring . ... .- -
Fereign material ia the purmp .. 000 oo o0

Incompleig mounting

Mg e : i —-"——| Seawater pum
Bearing wears frequentiy HFJ 2

Danaye of impeller T

Downloaded from www.Manualslib.com manuals search engine

® TootighoW-belt tension. ..o 000000
j { Spawater ;um“;:?;
" \WRen it has beer operzted foc a leng pericd . ., -
# When it has been operaterd without seawatar
# \When it has teen gperated at higher 8PN .
® T high ar love water W@maeraturg ..., . .
& Wher 'thas resl Seen operaied feran .. L L L L
axtended period
w Foreign asaterial wmothe parmp Lo o

Remeody/Prevention

Realace cylinder liner,
Feolaca cylindsr liner,

Replace sylinder liner.

Adjust inpEctian timing.

. Suppiy 2emwater and &leed zir

from cooling system.

‘Raplacs impeller.

Clean suction pipe and straincr.

Replaca besring.
Aepair or replace,

Meaune completely.

Adjust V-belt tension,

Raplace impeligr.
Replane imgeller.

Aeplace irmaeller ard operale
at noprinal RPRL

Reglace impal ke and ooerate
at noermal termperaturs,

Reaslacy imnpellar.

Repair or replace,

—_———

-
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ENGINE EN-OC3E-1

SPECIAL TOGL

’ COMFRESSION GALUGE
! ADAPTOR INOZZLE HOLDER)

ENGINE OVERHAUL CRITERIA

Frice ta starting an engine overhaul, it is neceseary to have thesa spegial tools.

COMPHESSION GALIGE

COMPRESS|OM GALGE

2 e e =

gt =

Downloaded from www.Manualslib.com manuals search engine

ADAPTOR {GLOW PLUG) ADAPTOR
A i
|
084058-1041 0a582.1051 09532. 1071
FACTORS WHICH DETERMIME WHEN AM ENGINE OVER-
HAUL 15 NEEDED,
1. Lowered compressicn pressure
2. HBetore the maasurgment
a1l Corerect the salve clezrance,
) Warm up enging [Ering the coalant teenperature to aboset B0°C
78°F1).
c} Charge the battary fully.
d] Femoye the air claanar.
1 b. Measuremens
11 Meature at nozzle halder hole.
[ExamPLE) g, 3] Ramove the nozzle holders.
ﬁ/')' bl Iomatl the gauge adapter in the nozzle halder nale.
' \ Special Taol; Compression Gauge Adapter (09402-104 1)
_K_ -— (08552.10710]
fﬁ} —_— 20 Measure at glow plug haole.
T 23] Remove the giow plug.
_'": B) Install the gauge adapter in the glow 2lug e,
A H__;";'__‘_'_ Special Tool Compression Gauge Adapter (09552-1051)
F18 - - ; {09552-1070)
= SiA33EE

oy Connect 2 compression gauga to zhe geuge adaoter
d) Crive the engine witn the starter and read the campression
prassuce.
WOTE: Do not continuausly oparate the starter for maore than 19
seconds at a time.
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EN-0OC3E-2

ENGINE

ah. Measure the comprassian pressure for each cyiinder. I the
COMpression pressurs is law, be sure to répeat the measuring,

MOTE: Be sure netto leak throogh sealing face.

Unie: MiPa {rgficem®, 10ffin

Downloaded from www.Manualslib.com manuals search engine

Engine model Comprassion pressura CHiferenca hetween Engine spaad
I Standard Limit each cylindar {r/min}
D40 | i} 25, 3 |
WedeT ; 3.24-3.53 {32-36, 470-511} 2.45 [25, 356j 350
WO4C-T ! 2.95-3.23 {30-33, 427489} 216 (22, 313}
! Less than
oag | 3.24-3.82 {32-36, 470511 2.45 (25, 3563 0.294 (3, 43}
| 280
Wosh-T1 [ 2.75=-3.04 {25-31, 385440}
- 216 {22, 313}
WoRED-TI-1§ 2 A2 89 {26.5-29.5, 3734131
: 1. Docreased o pragsure
IEXAMPLE) Check the cil pragsure warning lamp when the ail and coalant
tamperaturs is not [about BO°C [1787FL
r-———" a, U the warning lamp is lighted, chesk the off level,
| I B.  Check oil deterigration.
I E&fi I I ail quality is poor, replace with 2 suitabie grade Sil.
! i c. Ramowe the oil pressura switch srad install the il pressure
1 oIL !
i e gauge.
g Meazure the oil pressurs at coolant tenperaturs $9°C {176°F
or more.
f13-348
> Standard oil pressura: 43330 kPa
0.5~5.0 kgffem®, 7.11-71.10 IbHin’
ATMOSPHERIC TEMPERATURE Service limit: Less than 48 kPa {0.5 kgffent®, 7.11 Ibffin®
SAE I,  Cther factors
GRADE | <10 O 32 50 70 8010 °F a.  The blow-by gas increase.
__ni _,] a & 1:3 2'1 3'2 ;':,g g h. The engine does nat start easily.
3 c.  Engine output decreases.
“ i d. Fual cansumption increasas.
Jo | e. Engina makes greater neize,
: E i i ian.
T f xeessive oil consumption
1540

——t

e

—e—
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EMGINE EN-MPi28-1

ENGINE MOVING PARTS

— . —
DESCRIPTION

Reprasentative engine madel WOGD.TI

1%

Ir—‘!":ﬁl Il\}ﬁ_:;"n./ I

! SM2.iaM
! 1. Heat exghangar 11. Fuel injection pump
| (Exhaust ranifold} 12, Fual fead pump
] 2, Coclany filler cap 13. Starter
: 3. Push rod 14, Qi pan
4. Rockar arm 15, Exhaust pipe
B Valyy 16, Tappet

; B Fual injeation nozzla 17. Carnshaft

§ 7. lnwergooler 18. Oil coaler

g 8. Fuel filter 13, Ol filtor

:E 9. Water separatar 20, Crankshafe
10, Pitton 21, (O straimer
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EN-MPIZ2E-2

ENEINE

SPECIAL TOOL

Prigr to starting an éngine overhaul, it iz necessary to hava the follewing.

SLIDIMG HARMER
[For nazzie holder}

A

i |

05420-1442

WIRE

'u‘-

08487-1910

VALWVE STEM SEAL PRESS
I

094 72-1660

SLIDING HAMMER
(For idle gear shaft)

© D8420-1104
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ADAPTAR

“

094562-1130
(Used with 08420.1442}

VALVE SPRING PRESS

024701022

CYLINDER HEAD BOLT WRERCH

PR

23471-1260

TIMING GEARA CASE OIL SEAL
PRESS

9422-1%20

EYEBOLT
{For cylinder head)

2)

vy,

| 1

e

.

G8433.1070
{Used with 0949710104

VALVE LAPPING TOOL

{84.31-1010

TIMER SETTING TQOL

LM ZEE

0a512-2100

PMESTON AING EXPANDER

0844211840

:._._.....|

oy

="

__,
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ENGINE

EN-MP12B-3

CYLINDER LINER PLILLER

D3d20- 1460

TARGET PLATE
(For piston eoaling jet)

03444-160¢ {For WOSD-TI-1

PRESS SUBASSERMBLY
{For piston pin boshing|

f__':.""\-\\
-y
>
/// -
,a-'f:;&
@
Q3442-1450

GUIDE
iFor piston pin bushing|

]

49437-1129
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CYLINDER LINER GLIRE

G54801-11240

ALJUSTING BAR
{For piston conling jet)

0947 2-1620 (For W0ED-TI-1N)

WING NUT
[Far piston pin bushing)

CONMECTOR BOLT
|Fgr piston coaling jeth

—

19462- 1400 {For WOBD-TI-1b

GUIDE
[(Far piston pin bushing)

13481-T1310

SPINDLE
[For piston pin bushing)

3233-10360

BOLT
[Far piston pin bushing)

=

7T
==

9191-(8262

L94Q02- 1480

PFISTON RING HOLDER

09441-1260
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EM-WF12B-4 ENGINE

FLYWHEEL HOUSING DIL SEAL
PHRESS

09482.1540
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ENGINE

EN-MP128-5

I

CYLINDER HEAD

|— OWVERHAUL

HE 1125900 X400 {1310

T = 15642549 [190-260, 14-18]

T = 18.64—25.48 {190=26d, 14=18}

e rp—: 1

or i e

. Eylindar head

. Hocker arm shaft
Rocker srm support
Adjusting serew |ock nuc
Rocker arm

Bushing

L e

3 03 =k

T = Tightaning torque: N-m fkof.cm, [bi-#}

. Valve clearance adjusting screw
. Push red

. Tappet

10.
. Corar key
12,

YWalva stem cap

“Walve spring uppar seat

13,
14,
15,
16,

SM3- 1225

Valre spring

Yalva starn ail seal
Walva spring doveer sagt
Walye
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EN-MP12B-6 ENGINE

OVERHAUL

T = 12.75-18.67 N30-~190, 18-13]

T = 127.48-137.29 {1.200-1,400, 24107

T = T2 75-13.63 1130-190, 10-13} 15

T = 44,13-49.03 [450-50Q, 33-36;

SMA3. 927

T [t S
a3 om Boda = O oo

L S o e

T = Tightening torque: Mum (kgf-em, bt}

Cylindes head

il fillee cap

Cylinder head cavar
Cylinder head gover gaskat
Cylinder head gasket,
Walve quide

Valve saat

Expansion plug

. Wozzle holder gasket
. Facking ring

. Shim

. Mozzle halder

. Mozzle

. Mozzle holder zdapter
. Cylinder head balt

. Cylinder head additional bult
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ENGINE EN-BAP12B-7
IMPORTANT POINTS ~ DISASSEMBLY
CLEAN QOFF SURROUNDING AREA OF THE INJECTICN

MOZZLE HMOLDERS AmMD THE FUEL LIME COMMECTORS,

MOTE: If fareign imatter = allowed to enear the combuostion

chamber, éngine trouble may redlt.

REMOWE THE iNJECTION PIPES.

WOTE: Cover opan ends of the pipes and fugl intjgstion pump 1o
provart antey of dirt.

REMOVE THE INJECTION NOZZLE HOLDERS,

Using & soacial tood, 1f the nozzle delder is dif foult to remove
oy hang.

Sliding Hammar (03420-1442]
Adapter [05462.-1130)

WOTE: = After ramoval of the nozzle halder, cover the nozzle
haldar with gloth. Alsg cowver the cylinder head with a
clath to prevent dust from getting in,

Special Tool:

REMOWE THE RUCKER ARM ASSEMBLY.

Loasan the raexer arm suppser? bolts and eylirder head bialt
little by dittle in three stages znd in the numerical arger
shown.

LOOSEN THE CYLINDER HEAD BOLTS AND REMOWVE THEM.

Locsen the mylinder heza additicnal baltz in the numericsl
arder shown,
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) EM-MP128-8 ENGINE
B hla LSt Lacsen the cylinder head bales lictle by Iittle in three stages
e and in tne numerical Srdsr showr,
e —
| @f’crf;-’“‘t‘ﬁ_ \,\:\‘%@
T ANA ,2-3' '"E\\ Ja 43 I
Erai &l e e te e
CTL T T I T
: - o
L oL@ 8D I8 0
D g NE \NgT s B
e e
Rt
1MTaKE EM3-E150

b o o

LIS R BLOCE

PLY P ARD DOV

it}

e . L,

| COAMER OMLY

LM3.E97

AN

A —

- - PR el

B e
A e T T T g 3524

Rl
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LIFT THE CYLINDER HEAD FROM THE DOWELS OM THE
CYLINDER BLOCK AND PLACE IT ON WOODEN BLOCKS,

1. Remove the waive stem gotiers, uoper valve saats, and wvawe
springs from cylindar head.
NOTE: Do not damage the maehined surfage of tho head or block

when removing the cylinder head.

Eye Bolt {09433-1070t
Wire (03491-10100

Special Toal:

HEMOVE THE VALWVE SPRINGS.

1. Rernove the valve stem settors, upper vaive sgats, and valve
spring: from cylinder head,

Special Tool: Valve Spring Press {08470-1022}

2. Aemave the intaks and axhaust valves,

k3 Tan valves to igentify their cylinder nembers and o aliminate

valve lzoping.

IMPORTAMT POINTS — ASSEMBLY

CLEAN THE CYLINDER HEAD THOROQUGHLY WITH A SUIT-
ABLE 30OLVENT.

NOTE: Be careful not to damage the cylinder head surface,

IF NECESSARY, HAND LAF THE VALVE AND VALVE SEAT.

Lightly apgaly lapping comoound to the walve face, Install
the valvs with a special tool, iap and rotate the valve against

the sear.

Special Tocl: Vajve Lapping Tool {09431-10 10}
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: ERBINE EN-MP128-9

IF MECESSARY, GRIND THE VALVES AND VALVE SEATS.

MOTE: < Grinding of valves and valve seats should only be per-
formed when hand-lapping doer not ressdt in proper

P

IMT 2 E ‘ EXHALET

313834

d

HAMMER
Ep—dRASS 3LOCE

VA LVE SEAT

ELECTRIC WELDING
AFPLIER

L .
@ GAIMEG THIS POINT

WITH A GAINDOER s63-8595

A e
d b :' il j
i A A
W1 BE

INTARE ExA4usT

—L_. L C—
JENSSSRCET;

3 : T v -
arS INTAKS g5t EXHALET

Sivid-295

saating.

= After grinding, always recheck the vaive sink,

Standard;
Yalve Seat {lntakal
Yalve Face {Intake]
Valve Saat [Exhaust) :
Valve Face (Exhaust):

30° = 30° 30
25°44 - 30°15°
45° o 45730
44745 —457 15°

I MECESSARY, REPLAGCE THE VALWVE SEAT.

1. Cur the gircurnierence of 2 walve head at thrae placss with
a grinder and install it 0t the seat as shown and weld the
valve o the seat. Then drive the valve and the seat out with
T hammear andg 3 brass block.

Downloaded from www.Manualslib.com manuals search engine

2. Valve seat saction machining specificarions.

_ Inét: mm {int
T [hiake [ Exhaust
ic | a4 46.500-46.516 41,000-41.016
; ' [1.8308-1.8313 1.6142-1.6748}

4

ZE g 8330 7.277.4
a° [0.24550 3543} {0.2925-40,.2913)
%8 c 46.585-45.600 41.130-41.14%
8 {1.8341-1.5345} {1.5193-1.6798}
ar

ZE 5 7.5-1.7 ) 6.05.2
== i0.2953-0.3031) |  (0.2363-0.2440)
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EN-MF128-10

ENGINE

i Ty ”_a}.-_?i-fﬂLJ

Sh3-826

WALWE |
GU[D‘E I

LY LIN'DE'H HEAD

el ik

I!'I_l I
SRR

JJ‘"FI":ﬁ

b
ot e ana,

N [Py v
R, :
i (’_\Ll \ L

v EEE
= 2= m
- o
L —a=
EEEG
i

f - EEE
1 el = 1
% ! | m o
<, gl

oo

N
o
aat =
B

=
R

“Maazy

ALBAER

\f’

r—

COAT OLL
.-'_"-'_

SME-TO9

Sh3-a112

Downloaded from www.Manualslib.com manuals search engine

3. Walve tear instablation
Meat the oylinder head 1@ apout B0® — 100°C {176 — 212°F)
with hot watsr. On the other hand, coal the valve seat with
dry ice or liquid nitrogen for abeout 30 minutes. Held the seat
with pincers and place it inta the heated eylinder head.

IF MECESSARY, BEPLACE THE YALVE GUIDE.

i Remove the valve stem seal.
2. lJsing # braze rad and hgmmer, drive aut the valve guida.
3. Install the wale guice.

NOTE: Apply engine ail lightly 1o the yalve quide outer circum-
farunca before installation,

IFE NECESSARY, REFLACE THE WALVE STEM SEAL,
1. Remowve the valve ztam geal.
2 Install che valwe siem seal.
First, install the [ower spring seat (for stopper of special Lo

and valve. Then apply anging oif ta she [ip of the stem seal and
drive the special tool urntil it hits the lewdr spring seat,

Special Tool: Stem Seal Press (0D472-T850)

MOTE: = After installing siem seal, make sure that check the
rubbber position for cracks or any ather damage.
% [ro not ose the special tool if its tip {surface contacting

lower spring seat} is warn or deformed.

ASSEMELE THE CYLINDER HEAD.

NOTE: < Apply engine oil to contact surfaces of all parts.

. Make sure that the valves are instalied in the carrect
cylinders,
Inztall the vaive spring: with their painted side down,
st they Nove variable pitehes,

[
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ENGINE EN-MPT2B-11

radp——

ARRACW MaEE

vty

TIMING (GEAR SID;N ||EIF_‘_HII\L
—

1 1
INTAKE  SxHAUST

a7

MO, T
SURPORT

DIl HOLE

NG, 7 SUPRORT

4 SM3-204 SMA5-E28
¢
[
]
iy
i
T

L SiE-T12A
!
i+
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Fress upper spring seats ang nstall the valve stem kews sacurely
in the spper spreg s2ats.
Special Tool: Valve Spring Press (09470-1022)
MWOTE: < When pressing with the valva sgring prass, be carefui not
to damage tha stem seals by contacting the upper seats,

O Drive the valve stem lightly with a hammer te assure
proper fit the valve stem key,

ABSEMBLE THE ROCKER ARM.
Lubricate the racker arm skaft and bushing,

WOTE: Confirm that oil hole of rocker arm assembly N, 7 support
aligns with shaft eil hele. Imaroper installation will result
in burning of the entire valve assambly,

INSTALL THE TAPPETS IN THE CYLINDER BLOGCK IN COR-
RECT QRDER,

NOTE: Apply engitwe ofl to the tappet faces and tappet guide when
installing them in the gylinder block,

INSTALL THE CYLINDER HEAD AND ROCKER ARM ASSEM.
BLY,

1. Insiali the cvlinder head gasket.

NOTE: Always uss new cylimder head gasket afrer eleaning the
surfaces of the cylinder head, cylindar black and head
gaske? frae of ail dirt, water and greass,

2. Imstal! the eyiinder head over the dowals o the oylisder
bBigck.
ad. lnsert the push rods Inocosrect arde-, ater applving enginn il

te beth ends,

4, Mewat the recsar arm zssembiy o0 the cylinder hezd, maks
sure that the ousn rods interloce with the acjussng soraws.

NOTE: Always loozan the lock nut and rase the adjusting soreves
furly to the op,
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ENGINE

EN-MIPT2B-12
EME.1261 6
]
EM3-1261C
, EXHALST ]
__-~—~1———“::~H
S Z e ‘@\8?&
X 2 r:
EI {]pflr I'JEII
fféll jEI I. (I.?I "ﬁ_JIE' '?
"% . \_)—) [Tt Ir\ ; r:é-l '
149 iy 3 41 M
___\;‘Lk.f,\,:;,\%__ S
‘ it I
=
INTAKE gM3-41s
|
@; @. @l. @4 G:]' %.
O _ 0O _O|l0_ O
DO O O O O
0 0 0 0 0 O Of
0 0 olo o 0
|
Sh14 150
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=, Tighten the cylinder fead balts and rocker arm suppart boits
provisional ly.

Tightening ordar: 1—-2-3—4-58-7

Tightening erdar:  1--2—3—4—5-6--7

& Tighten the cylinder head bolts in thras stages foflowing the
tightening aorder shown,
Tighten the bolts 2112 mm [G.47 ia} to the specified tarque.

MOTE. Apply sngine oil 16 the kot threads and under the bolt
head.

*  Mark boits {oylinder head additional balt): & 10 mm {0.39 in}
No. 1= Mo, 26 Bolts (Cylinder head bolth : @ 12 mm (0.47 in)

Special took: VWraneh (89411-1260}

7. Tighter the @ywlinder haad additiomal bolts and rocker arm
support bolts in three stages fallowning the tichiomng order.
Tighien the holts o the specified tergue,

Tightening order: 1 =2—3=f=5=Ff

8. FRecghte~ the cylinger head belts,
MOTE: Refer to saction ENGINE TUNE-UF,

—_ ==

——.
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EMGINE

EN-MP12B-13

INSPECTION AND REPAIA

Unit: mms i}

Inspection 1tem Standard Limit Remedy Inspectign Procedure
Cylinder Head Flatness Less than 0.05 0.1 fAegrind or
10,0079} {00034 repiaca iy
i i,
,__-'-"'_::-_-3_1:(5 I—' Ly ﬁﬁf/a’;‘ =
- :'-:Tn:‘-‘ 17
2—;;—--'; ﬁflc.‘.'-" ',:3‘ -
D f
P
. : sM11-827
Cylindar Head Heigiht LG 86.5 Raoplace ,‘/F.;__—;-j-:\
{3.428) 2.417} o ug:
e
o
— o M smazar
Crlinder Head Cracks and Replace, if i
Ditrnage necRssary
* Using 2 Dvye Penetrant |
e c_:-U'-_ s
i o el O
) —77 amagan
Yalve Seating Condition There shouid he good Hand-lap with
* Using Red Lead Markmg contact argund entire | lapping com-
Compound cireumfrence of valve round
head, - 5 .
T R
: ﬂ@ fx:_z-
Walve Seat Aagia [ Intake 30°—30" 30 Regrind ar _
Exhaust 45°—45°30° ! raplace valve | : N
I and/or valve ., ‘ = : | |
= seat P | I\T-" |ll\\ .
Walve Angla | ntaks 2¢9°45' 20715 " — s =:“—i§*¢--"‘.—
Exhaust 44° 45’ _d45° 15" I | T
INTAHE ExXi=auUsT
: - 5M3-298
Nazzle Pratrutian from 275325 - : Replaca nozzle
Cylinder Head Surfaca {B.1083-9.1279; i masket ! f f
I i3
’ 1 = -'."J o
_ i BTLAGEE wdag
=1 ks
Shi3-391
Intaks Valve Sink -0.05--1.35 .55 Replace valve v |5 CYLINDES
(-0.0020- -0.07133} Lo.g2iet | andfor HEAD SURFACE &
5 valve seat R A
Exhaust Yalye Sink 0.47= 05T 087
10,0188~ G.0303} [~ 0:342]
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EN-MP12B-14

ENGINE

Urit: mm [in}

Inspectian ltem Srandard Limit , Remady | Inspection Proceduse
|ntake Valve Stam Diameger 8.95-2.97 890 Raplace valve
I b 3524-0.3531} {1.2503] guide andfar i
i !
|
Exhaust Walva Stem Diameter £.93-§ 595 a3.a0 e |
{25150 3524} {03464} !
Intake and ExhaustValve Guide 9.000-9.015 "’; 3;:‘: i
Diameter {0.3544-0.2549} N
{0.2662
: A 560797} SMI-814
9.10 B: 25 10.984)
{0.3553} C 4511771 i
Clearancs batwaan Yalva Stem 0.35-0.068 4 & B i
and Valva Guide {Intake) {0.0074-0.0026] 0.10 i
{0.0040}
C:
0is
; [0.0071}
Clearanca Batween Valve Stem .0500.083 A Bl
and Valvs Guide {£xhaust] 0.0620-0,0032} 0.2
{0.0047}
G
0.2 i
v {0.0073}
Foeker Arm Shaft Diametor 18.97-18.98 i 1885 Feplace rackar
[0.7465-0.24721 © {D.7461) arm bushing
) | and/for shaft
Ciearance between Rocker Arm | 0.026-0.079 1
Shatt and Racker &rm Bushing l {0004 40,0031} {0.00381
i =~y
| ShZ-291 M35
Valve Spring Setting Lpad 2687 2501 M | Beplace oo
{27.4 kat. 0.4 Ibf} | {255 kef, L
at 45.5 {1.73] ' BE.2 |bf}
;
1
Yailye Spring Straightness .0 Raplace
(0.07871 [
Yalve Spring Seat for Wear A28 fepalce
{0.0984}
B: 5.0 j
{0.1959] i -
C: 4 . :
{0.03584)
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EMGINE

EN-MP128-13

itz mm gine

tnspection |tem Standard Limit Remedy Inspection Procedure
Vaive Stem Tip Surface far ' Resurface or Wisual Check
Wiear * replace J/f-"
i -
- -
Yalve Stem Contact Surface e
of Rocltar Arm for Wear %‘Lﬁ":ﬁ_\
RS .
- Sh]-837
Push Rod Bend 0.3 Feplace ! :
(00118} Y
\‘ -"L\"\\
- ?ﬁk-%.‘ .
L=
M- T
- . 513282,
Tapper DHameter 26.85=26.37 Ruplace tappat
{1.0617-1.0618) i
Tappat Guide Inside Diameter 27.00-27.02 _ :
{T.0630-1,06377
learance betwesn Tappat dnd QL0200 01
Tappet Guida 1. 00100, 00271 {0.0038]
. R SM3-120
Tappet for Wear Shoutd not be worn Aeplaca, if
unevenly, necassary I
- Wisual Check
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EN-MP12B-16

EHGINE

TIMING GEAR, CAMSHAFT AND OIL PAN

OVERHAUL

T = 470.72-857, 04
{4, 2006700, 3484171

T = 107.28-127.48
{1,100—1,200, 30-54}

. Timing gear eovar
. Expansian piug
Connector
Timing gear piate
(Sasket

Cylindar Black
Plain washer

. Q-ring

Crankshaft polley
. Gil zaal

LIPS Y AV T

ad
=]

T= 18.64-25.49 :

[190-260, 14-18

T = 107.88=127.48 {1,100~1.200, 30-34;

. Bearing hoider case

., Ball Baaring

. Retainer ring

. Engine moaunting bracket
. Thrust washer

. Camshaft gear

., Thrust bearing

Bey ,
camshaft

. il pump drive gear

-
e
6 Py gl
— -~
e -'G-'b-.__;:'l___._:.-—r

i/'pr. *5
R \
I
[}
I"l
f‘f

T= 53046274
{S50—650, 40=47}

g L I'l 1
by 4 N “., 4;@',5 1
25 Vo
iy f—‘\'?\‘:\\ e
o=
\
T= 29,42-34.32
{300~350, 22-25}

SM2-2396

T =Tightening torque: M.m {kgf-cm, Ibf-ft}

21. idler gear thrust plate

22, Straight pin

23. Idler gear shaft.

Z24. Bearing

75. Crankshalt goar

26 Injection pump drive gear
27. Coupling flange

22. Timer cover

29, Soft washer

30. Flug
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ENGINE

EN-MP{2B-17

OVERHAUL
{For WoBD-TH 3

(4 Q{:ﬂri‘:yf

1
4 -/
H 1
i 1
L
T= 14.64-2b. 48
{190-260, i4-18}

1. Cylinder block

2. Flanga
3. Engine mounting brackat

4. Engine hanger krackes
& Q-ring

7. Connecior

8. il level gauge

9. Oil fevel gauge guids
10. Qil pan

6. Tachosmetar drive assemidy

N,
T= 18543549

(1a0-2a4, 14-13) S M- 296+

T = Tightening terque; M-m (kgf-cm, Ibf-ft}

11, Soft washar
12 Coonestor bokt
13. Qii drain hosa
14, 26l drain plug
15. Pipe joint
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EN-MP12B-13

ENGINE

=245

fﬂfﬂ \POINTER oregay

SETTING TOaL,
¢

; —
:ﬁ — H—-—
" "J_:*“é;% . C_'_.;.w :

ALTomaTIE _}_ — ._l—
5

TIMER 7 i |

TIMER COVER

SM3-350
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IMBORTANT POINTS — DISASSEMBLY
REMOWVE THE FUEL INJECTION PUMP AZSEMELY.
1. Femove the buaring naoldar case,

MOTE: Do notloogsen the injection pump drive qear fitting baolts.

2 Ramoue the plug of the timer covar.
3. Turn e crankshait counter-clugkwise wiewed from thae
thywheel (o afipn the injection timing mark wth oointer.

4. Install the setting toal

Special Tool: Timer Serting Tool ((E512-2100)

A. Looser the timar gover fitting bolts and rsmaove the Fuel
injection pump with timer cover,

NOTE: Do notlogwen the fuel Injection pumg bedy Fitting nuts.

REMOVE THE CAMSHAFT WITH GEAR,

NOTE: < Remave the tappets above the camshaft,
S Pull out the camshaft, slowly turning it so as not damaga
the bearings.

REMOWYE THE IDLER GEAR SHAFT.
Using a speciaf tacl, remove the idler gear shaft,

Specizl Tool: Sfiding Hammer [$9420-1100}

—————1

e

,__...,.,..\
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ENGIfE Ed-MP{2B-11

SMI-EH
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IF MECESSARY, REMOWVE THE CAMEHAFT GEAR.

1. Hald the camshaft with s vice throwgh woodan pates.
2. Femove the balt and plain washer, then using 3 aear puler,

remove the gear.

IMPORTANT POINTS — ASSEMBLY
IF NECESSARY, REPLAGE THE TIMING GEAR COVER OfL

SEAL.
i Using a screwdnver, ramave the giil seal.
2, IJsing a special taof, install the new il seal.

Special Taol: Press {00487-1530)

ASSEMELE THE CAMSHAFT GEAR AMD SHAFT,
Install the camshaft gear with thrust bearing.

MOTE: When installing tha gqear to tha camshafe:
2 Heat the gear in hot water [Apprax. 100°C [212° Fi],
then install the gear to the camshaftt by wsing a pross.
% When tightening the bolt, apply engine oif to the threads
and plate surface of the boit

{NSTALL THE CAMEHAFT,
Lubricate all (ournals of the camshaft and insec: the camshatt
assembly inta the fylinder hinock,
MOTE: © insert the camshaft, sfowly turning while inserting so that
tha bearing will ngt be damaged.
O When installing the camshaft, be sure that the match
marks of the g pump drive gaar and camebaft gear are

aligned coreectly.
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EN-MP12B-20

ENGINE

o gy
;\ .'irlgf E{\!\fmﬂﬂ i CIYER-ATY

! $m3-2a7
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INSTALL THE |DLER GEAR SHAFT,
tnstall the idler gear shaft with rthrust plate using @ plasiic
frammer.

MOTE; Be sure that the oil hale ¢ downward, if installed tha
wrang way, damagde to the idler gear shaft end bushing
can result,

INSTALL THE LDLER GEAR.

MIXTE: When installing the idler gear, Bo sura that the matching
marks of the crankshaft gear, oil pump drive gear and fdler
gear are aligned eonrractly.

INSTALL THE INJECTION PUMF TEMPORARILY,

NOTE: When installing the injection pump, be sure that the match
marks of the idler gaar and injection pump drive gear are
aligned correcthy,

MEASURE THE GEAR BACKLASH,

teasure the backlash of sach gear wsing a dial sndicater.
Heplaca the gear if nagessary,
Rafer 1o INSFECTIOMN AMD REPAIR.

INSTALL THE TIMING GEAR CASE.

. Clean the Taces.
2. Apply the liquid pgskat av shown and install the timing Jear
cover within 20 minutes,
MOTE: If leaving it mere than 20 minutes, clean the liquid gasket
competely and reapply the liguid yasket.

v Coating Width [Al; 1.5 - 2.5 mm {3.06 — 0.1 in]

————

R

r——

—
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[ - - INSTALL THE ©IL STRAIMER,
Aefar 2o Seetion LUSSICA IING SYSTEM.

IMSTALL THE QIL PAN,

1. Cut the pratrusion of the timing gear plaie casket from the ol
paEn g ntng surtags,

i ¥ LINDIE; ;
TIirG GEAA l:‘-'! gl_ﬁgiu 3 2. {lean the Facss.
CAEE ’ T . L
- 3 Apply the liguid gasket as shown and ‘rszali the timing gear
[ i SM3-2ER caver witiin 20 minuies.

MOTE: [f leaving it mare than 20 minutes, clean the liquid gaskot
sompletely and ¢capply the liquid gasker.

Coating Width 1A Approx. 3 -4 mm (0,12 ~10.15 in}
F
/
e Wf
P a0 TIGHTEN THE CRANKSHAFT PULLY,
| MOTE: Apply engine oil ta the nut threads.
: |
| BMI 1822
IMSPECTION AND REP&IR
..... Wit mm (int
_ | !
{nspection [tem Standard + Limit Aemedy Inspection Procedure
Gear Teath far Pitting or Wear Feplacy, if ' Wisual cneck
Mecassary
:
idlar Gear 3haft Diameter 49954997 4093 | Feplace bushing
{1.3666-1.95731 (1.9887) ~ andfer shaft , \
B
WA
N .
I R T -— RE\ =i, X
Idlar Gaar Bushing Inside 50,00-50.03 . Bb05 B e |
Diamerer £1.9685-1.3636} {1.9705) Sh3-848
1 H . 1 1] L
N \ .._'- I\ -_’-‘L»-}/
Oil Clearance between Ldler Gear 0.033.08 0.1 , ——

Shaft and Gear Bushing W 0018=0,0031; .I [Q.0039

i SMT-S4T

Idler Gear and Play | Q.04-0. 10 | 0,15 | Aeplace thrust -
(0401 8=0.003a} ~[0.0053] plate i

' |

= EMI.474

Jr——r g T ———
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ENGINE

L nit: ran {ial

Inspecticn Item Standard Limit Remedy Inspectian Frocedurs
Camshaft Band - . 0OS Fepiace
L (00013}
I : T
| Camshaft Sam i Intake 49,44 df.dd | Replace
| Height " 11,9465} n.egrty
. ;. Exhayxt 49 50 45350
.. i (1,942} {19095}
| Carnshaft End Play | 0.10-0.18 b.30  : Replace theust
. §0.0040-4.0070} (0.0113 | plate
1
Camshaft Journal MNa. 1 570 I BE.85 Feplace shaft -
Diametur {2.2441) { (22383 | andfor bearing Sl
MNo. 2 65.2 56.65 \é ,-:’
22362} [2.2303} ) e e
L Wo.3 | 56.5 . 5848 gl
| E {2.2283) | (.2224] e de)=y
No. 4 56.4 56.25 LI
[2.2208} [2.2145) !
SM3-B43
Camshaft Journal M. 1 57.0 5715
Baaring |nside 172441} {2.25001
Criartetar Mg, 7 6.3 E5.05
[2.2362] [2.2421})
T He. 3 56.6 56,75
{2.223% {Z.2342)
! No. 4 5.4 56.55
: 22204 {2.2253}
I
Dit Clearance batwaen Camshatt 3.03-10.12 2156
J [ 10.0012-0.00471 100085
curnal and Bearing | 5850
Crankshaft Gaar — ldler 00631134 ' pze ' Feploca gaar,
= Gear 13.0027-0.0076} [0.0118;  if naceszary.
2 | \dtar Gaar — Oil Pump Sear 1.065=0.152
%
a- (0. DU2E=0.0 071}
?5 Idler Gear = |njectien Pump 0055182 :
= Haar . {.0026-0.00711
i 00650182

il Pump Geas ~ Camshafr
Gear

10.0026-0.0071}

S5 -Bad
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PISTON, CRANKSHAFT, CYLINDER BLOCK
AND FLYWHEEL HOUSING

OVERHAUL

=
I/’"; |: o

N

é/) S g T = 119.65-125.52
=y e

i {T,R20-1,220, 85-22)

ﬁ.u—"

12

1
_.--"""Fﬁl\r' "Tlcj/ E’E 15 \
8. @ w P /I/II/.‘

H( FJ’ ) Y -
¥ ey o
AN LG A
1 /{l’ﬂ“\ \\\}” e LS /*"”’7
(L= AN 18 @l “

Ty .1' = '
o et e - 17 ) W s )
N \ -J—a-r rlz.}fl\ i %: ~ PN s o 1\;%‘? q/\’
\ : oo, L]
%\%L%% i {x\ T= 19.52-24,51° o, &*‘%T"&
2 Y 200-250, i R
7 “‘_\:’" \ )/';.4 12.47-18,07} kw_ggj\y /j: 21
13 " T2 137.30-186.90
{1,400-1,600, 102~115}

SM3-2358

T = Tightening torgque: N-m {kgf-em, bfftt 1

1. Piston ring 1. Crankshaft : 19, Gil purnp drive shaft bearing
Z, Piston 11, Key 20, Straight pin

3. Retainar ring 12, Callar 21. Main bearing cap

4, Pigton pin 13. Main bearing 22, Piston coofing jet

5. Connecting rod 14, Craakshatt thrust bearing {Far WOSD-TI-

5. Pisten pin bushing 15, Camshaft bearing 23, Pistan ¢aoling valva

7. Connecting red cap 16, Cyfinder bleck [Far WsD-TEID

8. Conecting rod bearing 11, Expansion plug

%, Crankshaft gear 12 Cylinder liner

Downloaded from www.Manualslib.com manuals search engine
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EN-WMP12B-24 ENGINE

’_' OVERHALUL

T = 44, 93—48.03 {450-500, 33-36]

T = 176.52-T96.13 {1.2800—2,000, 131=144}

T= 44.13-48.03
[450-500, 33-35t

T = 88.07-127.48
{1.000-1,300, 73-34}

Sv393

T = Tightening torque: M.m tkgf-cm, Ibf-Ft}

1. Cylinder blogh 5. Ring gear 3. Spacar (Far 'WH6D-TI}
2. Flywhagl housing B Flywheel 3. Bracket

3. Timing port cover 7. Tarsign-alastic coupling

4. Qif seal [Far WeD-TI

Downloaded from www.Manualslib.com manuals search engine
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SM3.Z70

TIMIMG GEAR SIDE
&
A
z

7
5  J—-
4
L L
o B

SM3.254

A
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IMPOARTANT PQUNTS — DISASSEMBLY

REMOWE THE PISTONS WITH CONMECTING RODS,

1. Remuowe the carison srom the upper 2ang of the cvlirder licer
with a teraoer gr gmery gaps: (racommerdec: Mo, 1307 in a
Gircular dirgarian,

2, Extract the piston and cunnecting rod assembly out thraogn
tha 1op of the cyiinder.
MOTE: 3 Arrange the piston and gonnecting rod caps in crder,

REMOWVE THE CRANKSHAFT.

MOTE: Asrange the saps, main bearings and thrust baarings in
ardar.

OISASSEMELE THE COMMECTING ROD AND FISTOM.

1. femove the retamer ring instailled on boch ends of the pistcn
pin, by means of retainar ring pliers.

2 Apply a meta? pad o the pin and strike aut the pin with a
hammer.

MNOTE: War['n up the pistan first in hot water BO—80"C 76—
194°F} for about & miputes befure remeving the gin,

REMOWE THE FISTOM RINGS.
Special Taal: Pistan Ring Expander (09442-1180)

NOTE: = Handle the piston rings carefutly becauss they aze made
of a special casring which iy 2asily droken.

< Keep the rings far each gyiinder separate,
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ENGINE

SMI5F

|
w, %, v aND zZMare 'l
I

5M3-ZET7
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REMOQVE THE CYELINDER LINER.
1, Place tie match marks with a Sen an the cylinder block and
liner flange, before cernaving the cylinder liners,

MOTE; Do met put tha match marks with a punch.

2z Lisinng 4 spucial Toof, remene the oylinder liness.
Spacial Tool: Cylinder Liner Puller (09420-1460|

NOTE: After remowing the cylindar lingrs, put numbers on their
pgriphery or arrange them in sEquence.

IMEORTANT POINTS — ASSEMBLY
INSERT THE CYLIMDER LIMER INTO THE CYLINDER BLOCK.

1. When 3 new cylinder liner is used, make sure that the [ner
has the same mark as the mark on tha cylinder block.

NOTE: & There are 4 different linar and cylinder block matchas.
The flange section of sach liner has 2 marking any,
W, X, Y, 2, or indicsting the siza of the auter dimineter
a¢f the liner on which it is stamped. The markings W,
X. ¥ and Z_ indicating tha inoer diameter of thy cylindar
bore supparting the liner on the sidez and top of the
eylinder bleek Ithe biost section for attaching the cool-
ant gallery coverl, are inscribed an each cylinder,

2, When reusing 3 liner, insert the liner its ariginal position
aligning the marking marked before disassiembiey.

B

—n
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L A EPECIAL
! r,_‘NI TaoL
! i

i . ’/j“\.‘. : Sht3-853

DIL HOSE k] -
FOR INSZFECTION —ay

COMNECTOR—___ «©
BGLT --13
=

t i e
fllse L
.f-ﬂw DJ SM3-2350

Vﬁﬂ{ﬁ g ALICK
e SM13-2290
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Apphe a small amount of fresh enging @il on the outer periph-
ery of the liner, and apply pressurs oo the entire Hange sac-
tion of the liner. I§ inserion oy hand is difficolt, use a eylinder
guida, and the eylinder Iiner will 2asily ke pushed in.

Special Teol: Cylinder Linar Guide (08480-1120)

MOTE: < [ naot use aliner that has been drapped.
2 Taka axtra eare when handling the ner sines the liner
it vasily deformed,

MEASURE THE PROJECTION OF THE CYLINDER LIMER.

T:ghten a special ool with a tightentng torque of 100 kg.em
{7.23 Ibf-ft} and measure the amount of grojeciien of the tap
end of the diner from the cylindar Blogk with a dial gauage ar
straight edge and a thickness gaygg.

Special Tool: Cylinder Liner Fuller (33420-1450]
Tightening Torgue: 9.81 M:m {100 kgf.cm, 7.23 laf-ft}
Aszembly Standard: 0.01-0.08 mm {0.00G4-0.0031 in}

INSPECT THE PISTOMN COALIMG JET POSITICNIMNG.
{For WOED-TI-l]

MOTE: < Po not remove the caaling jef except when performing
gwerhavis or when otherwise necessary.
o In the avent that tha caaling jeb is remowvead, be sure to
replace it on the cplinder,

[nepactran of the piston cooling jet positicning procedure are

as follows.
1. Famowve the pistan coaoling valve and install a special toal,

Special Toal! Cannector Eoit (09462-1400)

2. Use a commereially availlable oil pump [pressure about 196
kPa {2 kgfiem® 28.44 ibfiind]l, flow raie about 25 fmin (2,54
S, quaimin}l.

1. Prepare fresa engine ail,

4. Tonnect the nil lines,
Cnnect the oil pump outlet 1o & spacial ool (connagtar Doltl.

a. Instail a special tacl on the eylinder block with locating pins,

Speoal Teal: Target plate (05444~ 1600}
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ENGINE

DODE

e e @10NM {0,339 in}
AZNORMAL NOAMAL
Shi3-531

Sh3-553

SM3-853
SPRAY PATTEAN
[T i
"|| f | ] _-SRRAY

! | !

ﬁ\ ﬂ _COALING JET |

|

Siggph oy '

1 2 2 L
. y , NCAMAL

ABMORMAL

: MR, e SAIZ. 2500
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G, Cperate the oil pump, and with peressurg at about 195 KPa {2
kofem’ 2344 IEiR'Y pump fresh il frarm the jet, and perform
a spray kst Candifiens are neemal if the centar of stream hits
4 earget plate.

WARNING
Engine il is flammahle.
This spray test should be done in &2 well ventilated room and
away from any open flames or electric sparks.

7. [§ the spray of the caoling iet messes the circle on the target
plate, realign then nozzle using a special taal,

Special tool: Adjuster bar (194721620}

a. Spray patteon,
YWhen inspecting tho pistaa cooling jet positioning, chack that
the spray is disperaed az shown in "4* and not asin "1", 2", or
"3" in the lustration at laft.
Check that the spray is not g thin muddy coler

MOTE: If the tip of the jet is damaged ae that the spray pattern ia
bad, replace the jet with a new one. When roplacing the
goaling fet, always inspast tha new piston coaling jet's
positicning.

9. Afterinspecting tita Sizton ¢oaling et positianing, ramave tha
zpecial tool jconnactar balth, then install the piston 2aaling
valve an tha eylindar blosk,

Tightening Torque: 4413 M {450 kgf.crmn, 32.54 Ibf-ft}

10, afier installing the piston, make sura that theds is no
intarfereace betwaen the cooling jet and the piston when the
piston is at bottom dead canter.

-

e
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Unit: mm {in}

Wnder | Cutsida diameter

sizo Crankpin ! Journal
.28 B1.EFH1.71 TZET-72.11

i [3 42882, 4250) 12.6613-2.0625;
.50 61 dd~f; 5,45 T2 44-T2. 46

N 1247802, £106} 1235202 8527}
075 847.12-51.21 Ta 157221

- [2.4091-2,4098] [2 B422-2,2342}
.00 0 .34—40.36 T1594T1.56

' {23902 2 40007 [2.823-2.3320;

RS R L\ '
w\\\%\* m:x%% RS “i\\@ wm

COARECT [— WRONG —————

ShlE-441 |

-
"
-,

ke
S
.

,-__.-,.-._,H--'_;-Hé' )
L

SME-Z7E

sa, 4

TIMIMG GEAR ARRTw |

SIDE
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IF MECESSARY, GRIWND THE CRAMNKSHAFT AND USE LINDER SIZE
BEARINGS,

Dimension of Fillet R:
Crank pin: 3.50—4.00 mm 0.1373-0.1574 in}
Jourmd ;305250 mm 0.1297-4}.1377 inl

INSTALL THE CRANKSHAFT.
1. Install the crankshaft hearings on the cylinder block and bear-
ing cap.

NOTE: Apply new enoine oil to each bearing surfaca.

2. Install the crankshaf: on the cylinder block.

3. Insert the rrankshaft thrust besricg along the groave of the
cylindar olack,

4. Install the thrust zearings on tne MNo.1 bearing cap sides.

MOTE: Apply new engine o to each thrust bearing surface.

g Instali the crankshaft bearing caps.
Install the bearing caps in numbered grdar frgm timing Year
side with the arrow point toward the timing gear sids,
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ENGINE

5M3972
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L

u
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Sk 7207 e
A
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PRESS SUE ASSEMBLY
SME. 18RS
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i.
-
s
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SM1-: 566
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“‘\_\_‘H
BUSHI NG
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kﬁ; 1 ]/F:cu:u
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,3;__

4
"—PRESS sU8 |
rASEEMEL‘I" |

|-- o '

SNI3-15874
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6.  Tighten the cap bolts in three stages foilowing the tightening

wrades.
MOTE: Apply engine oil ta the bolt threads and under the bolt
head.
Tightening order: d=3—E-=2—f—1-7

NOTE: 2 Make sure that the ¢rankshafr rotatas smoothly.
= Inspect the erenkshaft end play.

IF MECESSARY, REFLACE THE PISTON PIN BUSHING,

1, Frepars the special tocis.

Pespmble the guige and press sub assembly inseriing Qs pon
intu the gu:de, then secure then® with ths wing nut,
Special tools: Guide (09481-1130

Prass subassambly {(8402-1480}
Wing nut [9233-10360]

MOTE: <21 Ering leter “W™ punched on the quide above the pin,
T Make sure o align both supparting surface of the
guide and press sub assembily flush on 2 flat plane.

2. Jsing a soecial teod, rermove the pistar pine bueghing,
#, Sut the cownecting rod assemblad without crank pin boce
tiearing or Mg guice and gress sobassembly.

i, Irztall e zpindle on the bueshing.
Special tool: Spindle 02402, T450]

WAOTE: Align the grooving of the spindle with the ol bale of the
bushing.

sy

—m

e
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L8

Using o hydraulic grass, remeovs the bushing.

MOTE: Always operate tha press slowly nd :moothly,

Azzemble the piston pin bushiny.

Chamfer ¢ne ecge of the bushing hele at the small and of *he
cannectinyg red uniformiy by © 0.5—1.0 mm {0.0125-0.03%3
int

WOTE: 3 frragular ghamfering can cauze out-gf-roundness of the

k.

prested lLushing, which may result in jamming during
insertion.

O Remove dust fram the inner sarface of tha small-and
hode.

Mouat the Bushing an the spindle,

Set the bushing and guide on the spindle aligning oil hale (A}
in the bushing the yrooves an the Doth the spindle and guide.
Secure the bushing aitd guide with the bolt.

Special Toel: Spindle (D9402-1460}

Buide (034311129
Bolt {8131-08253)

MOTE: © Be surd to slip the bushing over the spindle in the

proper diraction se¢ that gil haole 1A} will later alipn
with the ail path in the connesting red,
7 Appiy fresh engine oil ta the bushing and guide,

Ing:all the bushing in the cannecting rod,
Fasition tne bushrg—special 1oal assamhbly 2o that oii hols (A
align witn =he oil parh trrough the connecting -od,

NGTE: O Fully coat the bare in the canneeting rod with frash

engina oil
2 Always operate tha prass slowly and smeathly,
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a. Imspeat the hushing cosition after installation.

WOTE: O Make sure that the oil holas of the busking and connact- '

ing red are aligned.

i Inzert o win of 2.0 mm {0.1187 dint dia. inte an hale at
the and of tha connesting rod, and make surg that the
pin fully peretratas
If thera is amy daviatian in the alignment of the oil
holas carrect it with a drill of 2.0 mm 1G. 1187 inl dia,

) Mizalignment af the oil holas leads to insufficient
lubrication, witich may reselt in seizure,

O lnseet a new piston gin and rotate it slowly to make
suare that thera is no fattling.

ASSEMBLE THE PISTON AND CONMNECTING ROO.

Make sure tha: tne C-mark ar the top of the piston and the
connecting rcd match mark in opposite diractions.
MOTE: < Use the new retairer rings.
= Heat the piston te about BO -~ 90°C [176 — 184°Fl in
hot wates about & minutes,

INSTALL THE PISTOMN RING.

1. brstall the piston rings in the sequence oil rfing, second ring snd
tap ring with the identificatinn mark ar tne wp of the ring
facing up,

MNOTE: = ldentification mark of second ring and gif ring is applied

with gald paint,
2 Apply il A the piston gan.
%Special Tool: Piston BEing Expander 108442-1 180)

2, Connget ne ends of the cod expander and :hen fit the coil
ingide the picton ring after ensuring $hat the gap of 1the piston
ML 180" away from the joint of the cail,

ey

R |

p————

i
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3 Arrange the DIsTon fins sa thas theis gaps are equally spaged,

INSTALL THE PISTON IN THE GYLINOER LINER,

AppEty eagine ail ro the piston, cylinder lfner 2ad rAannecting
rod Dearing susface,

NOTE: Check the piston that the O-mark on ti top i3 an the
tapput chamber side.

Special Tool: Piston Hing Hotder (D9441-1280)

INETALL THE COMNECTING RDD.

1. Apply engine ofl to the coo bearing surface.

2 Aligre the matching carks on the coanecting rog and cap.

3. Apply engine oil o the bolt threads and under the belr head,
4

Tighter the c2p bl in three stages,

IF MECESSARY, REPLACE THE FLYWHEEL HOUSIMG il
SEAL.

1. LIsing a screwedriver, remova the ail seal.
2, Inseatl the maw 2il seal,

Special Tool: Flywhesl Housing Qil Saal Press [09482-1540)

IMSTal L THE FLYWHEEL MOUSING.

1. Clean the faces.
2. Agoly the liguid gaskzt 3s stown znd install the Flywhsal
housing within 20 mingtes.

IE Jeaving it more than 20 minutes, claan the liquid qasket
completedy and reappdy the liquid gasket

Coating Width: 1.5-2.5 mm [0.06-0.10 in}

MOTE:
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TIGHTEM MG
JOROER

501314595

BOLT

ShAZ-1EGY
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iMSTALL THE FLYWHEEL.

Install tuwe fywenesl and tighten e bolts throogh several
repietitions of the tightening crder so 45 9 reach sp2cifiad
targue evenly and gradually, than slackan and tighten them

one by one 1o the specified torqua.

MOTE: 5 Align the 0 mark an the flywhesl and erankshaft

colar knock-in,

= When tightening the Boit, apely 9ngine oil to the threads

and flywheel surface of the balts.
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INSFECTION AND REPAIR

LIait: mm fing

Enspaction [tam

Standard

Lirmit

Remedy

Inspuction Progedure

Pistan Diameter

103.852-103.884
[4.0887—4.0829}

Cylinder Linar Inside
Qiameatar

104.008=104. 140
{2.0945-4 (960

104.15
{4.700%}

Clearames between Pistan
and Cylinder Liner

0.140-0.172
{0.0056-0.0067)

Aeplaca piston
andfar liner

Fiston Pin Diameter

36.957-37.002
{1 456294568

Piston Fin Hale Inside
Ciameter

36.887-37.002
i1.4b62-1.4858}

1698
{14559}

37.02
{1.4575}

Clearance between Pistan
Pin and Pisten Pin Hole

Q.MET-0.014L
{0.00052T-0_ 000851}

T: Tight. L' Loose

.02
{9,711}

Replace pistan
and/or pistan

pie

Crankshaft end Play

0.05-0.22
10.0020-0.0028}

0.4
{00167}

Replace thrust
bearing

*,

SK3.3623
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Linitt men {ink
Inspeciion tem Standard i Limit Remedy Irspestion Progedurs
Connecting Rod Small End I7.015-37.028 3747 Replace bushing
Bushing Inside Diameter {1.4873-1.4577] {14634} and/or pisten pin !
I
Piston Pin Diamater 26.987-37.002 I 36.98 .
{1.4662-1. 4568} {1.45539} '
M 3-Z06E
S N 2
Clearance betwean Piston 0.7 5-0.036 003 -%i;l
Pin And Connecting Rod (0. 1006-0.00714} (0.0031] %, i
Small End Bushing . -
- : Shd-2a!
i
Connecting Red Big end 65.985--56.000 Eeplace i
Insicda Eriameter without [2.5979-2.5934} . connecting rod
Bearing assembly :
|
i
I
Crank Pin Diameter 61.94-61.06 =-1.20 Regrind and use
[2.4386—2.4393} =0.0078} undersize
: bearing
60.76 R eplace
2.3921} crankshaft

Glearance between Connecting
Pod and Crank Fin

Connecting Rod end Flay

.021=0.082 | .12 Replace bearing
{0,001 3-0.0032] ; {.00471
Q,20-1.52 0.8 Replace the
(0,007 9-0.02041 10.02.26] gonnecting rod.
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ENGIME EN-MPT2B-37
Unie moe et
Inspegtion item | Standard Livruit Remady Inspection Prgcadure
Connesting Rod Straightnets | 0.1 Replace L"{%h
i {20039} e
i ; Pl
i i Par o ;
- 200 <7 TE |
' {7.874 h b
A il |
L st
Connesting Rod Twist 1 Raplace
' 100039
Par
- 200
(7.8741
Connecting Rod Bearing 67.05-57.55 Replace
Spraad Bimention {2, 5308-2.6094}
|
] |
f— m—rrer———_————— . I o e
Crankshaft Bamd .34 Regair ar !
[0.0015} replace !
Crankshaft Main Boaring 77.986=73.000 — Eeplace
Cap |nside i {2.0703=-3.07049}
Dismeter Without Bearing ‘ i
| ?
H 1
E i
Crankshaft Jourpal Diametar 72947296 —0.20 Reqrind and use
12.3717-2.8724} [=2.0078} ' wndersize bearing
! |
7178 Repiace
[2.832B21 | erankshaft
i
Clearance between Crankshaft 1.032-0.090 0.13 Replace bearing
Journal and Main Bearing 40.0016-0.0035} {00051}

FhA5-4E
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EN-MP12B-38

ENGINE

Uitz rn (I}

Ihspection 11em Standard Limit Remady Imspeation Procedurs

Crank:haft fdain Bearing : 79.00-79.60 Feplace

Sproad Dimention {2.1103-3,1328}

1
|
!
| :

Biston Ring Breadth Ring Mo, ' Top: Nat easily measured Feplace P
: e /
ond: 2.47-2.49 | 2m ;

{0,097 2-4,0580] {0.09131 | AL
Oil: 87499 © 488 ! 5
[0.1957-0,1964} ;{09451 :
! 3143-378
Piston Ring Gioave Breadth Top: Mot easily measured i Replace piston
Ring Na,: ring and/or
2nd: 2.53-2.55 Pooza4 pistan
{0.0936-0, 1004] {D.0E42}
Qil: B01-5.03 508
{1.1973-0.1980] (@, 2000
Clearance batween Fistan Top: Mot zasify measured i
Ring 20d Piston Ring Breadth | :
Ring Mo, | 2nd: 00410108 .30 .
T [Bans0.6032) (0.6113
i il 0.52-1.06 0.08
{0.0008-0.0023} I0.0031) ——
Fiston Ring Gap  All Rings: Top: U.2-0.45 1.2 Replace i
" tnscrt the Piston Rings 19.0118-0.0177} {0.04721 1
1
Where the Wear of the Liner Znd: 0.3=0.45 ;
is Small. 0.0118=-0.0177} |
0il: 0.3-0.45
(00119001771 i
' SM3-302
' : - i
Cylinder Block Flatness Less than 0.0 | 2.1 Regrind and/or !
{0.0019} §0.01135) raplace ! ¥
i He
i
|
' Anld-210G
l . s e T
Flyweheel Face Alignmeant 015 Regrind and/or _ﬂ__{-\;.:;;ﬂ"ﬁo?;
10,0053} | replace ‘* ﬁ oy
{IHERATEN
2T
- ' - A
— i T T
R R S

““ﬁf IM1.008
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ENGINE EN-MP12B-39

LIQUHD GASKET AND APPLICATICON POINTS

The WEED-T| and WEED-TI-Il typa angines use liquid gaskst (Three Bong T31207C, 04132412070 instead of sonvantional
sheet gaskers.
Apply liquid gasket, thersfare, taking the {cllowing itams into account.

1. LIQUID GASKET ARFPLICATHOMN POIMNTE AND COATIMNG WIDTH
Unit: mm {int

Parts name Applicztion point Coating width
I .
,_ I A szaene
ta) Onl psn F ange face which mates wite evlinder block ! -4
. and timing geas cover [0.12 = 016}
SR13-1929
[t} Timing gear cover Farr which mates with timing geas plata 13-25
tflangs face, boss face) W06 - 0,19} i
i '
ShA3-247
el Fiywhes! housing Fapes wiich mates with oylinder block - 1EB=218
I {flange face, poss “scet {0.46 - 0.16}
!
!
p
1
1
. EM2-271 _
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EN-MP128-40 EMGINE
Unitr mm [in}
Parts name Application paing Coazing widt
Sh3- 1532
] il cocler Slange Face whick mates with oylindsr 1.5-2.5 :
Dlock [0.06 —0.10}
Sl 3-269
l2} Coolan? pump Flange face which rmaters with taming gear cover 1.6~ 25
10.06 - Q.10%
(f]  Thermaostat case Flange face whicl mates with oy lindsr head 15-25
10.0& - 4.10}
i
Y lgt Intaks manifold Fiance facs which martes wizh cylinder hezad 15-25
i {006 — .50}
fht Intake pips Flange fagce which mates with inta<e man- 15-2.3
fald {0.06 - 4.101

2, COATING LICAID GASKET AND PARTS ASSEMELY PROCEDURE

110 Comnplely remove old fiquid gaskst From ezch pait and the respective mating part, and remave oid, water, and

dirt using a ¢loth.

12y Be carcfur 2ot 10 apply axeessive ar insufficient liguid gasket. Also, be sirs to overlep the start and erd of each

coating.

(3] When assenbling noatsd parts, be sargful that therz is no misaiigrment between mating pars. |9 there 73 any

miszlignment, toat the part gain.

[4) Assemble the various parts within 20 minutas after appiving liguio gaskar

rermovye the liguid gasket and apply 1t agarn,

%) After assembling Tne various paris, wait far gr least 15 minutes before starting -ne BrIine,
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EMGINE EN-MP128-44

3. AEMOVIMNG PARTE

Vifhan remaving sach part, do oot arttampt to gry one gortien of the flangs slone but use the flange collar or clearance
to ory e flange a7 seweral points alternazely.

Pry

Clearzngce

uu»““

Callar

- = i e = i

T'ming gear
cover

[

CooMant pump 0/

i

SM3- 933

4. TIMING SEAR FLATE GABEET

When replacing the timing gear placz yasker, cut it so that ro steps are formed in i then ligerally apely 1\quid gasker to
tre cut face anct assgmialy tha o pan.

[P W SN

Colinder block

|
‘:> Cylinder block |‘

Liryuirl gask _nt

FA
: Timing gear plazg gasket / ]
I . . .. il pan
:f Cuc us'rg 3 cutter or the likz, taking A
core tmat no szeps are forined.
:I St 5-1932

MOTE: The flange af the ail pan may sometimus bacame deformed preventing it fram being zeused. Ta prevent
this, therefore, First insert plates with a thin edge at several points around ‘he periphery af the ail pan,
[ then remove the oil pan using a screwdrivar.
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ENGINE

EM-L5120-1

LUBRICATING SYSTEM

DATA AND SPECIFICATIONS

Gl puerp
Type . . ... ... e Fullforced pressure feed by gear pump
Drive .. o e - By gear

Qil conler
TYEE v oo e e e e e e MOt plates typa, water zopled

LUBRICATING SYSTEM DIAGRAM

_'-"-.....-:.1!1:._2 'E
] B e e 1

F T — u—|_—‘1 J

"'-iftfil FEFF

]
= L =
cﬁ-_"&aﬁl_ 2 it

! -___'ﬂ"_’__a
I ] f e
SM3-2408

[ U
A P LA R o O o0

16.
7.
15
19.

Z0,

Tn®pe

@ pan
O strainer

. il pump

. Qil caoler

. Fult flaw oil filter
. Wlain oil hola

Camshaft
Racker arm shaft

. Rackar arm

. Crankshaft journal

. Crankshaft gin

. Canpnesting rod

. Pistan

. ldler gear

. Fuelinjection purmp drive

near
Fual injectian pump
Turboghargor

Sub ail hele

[For WOeD-T1-1[)
Piston eoaling jet
[For WOED-TI-1I}
Chack valva

{Far WED-TI-1

. By pasz oil filter

(Far WUBD-TIEI1]

il coalur safety valve
il fiitar safety valve
Reguiator vaive
Checle valve
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EN-L5128-2 ENGINE

OVERHAUL

b

; T= 19.82-24.51
" (200-250, 15-18}

14
2
12
L | :
{ .
-
1. Full Rawr ail filter 5. Connector pipe
2. O-ring 7. Connector bolt
3. Ol gocler 8. By paus oil filter
4, Soft washer {For WOSD-TI-I)
5. Piug 8, Dil filter bracket

T = 13.64=25.43
PR [190-280, 14-12}

SM3-2376

T = Tightaning torque; B.m (kgfsm, Ibiftl

1. Qi pump cover subassemibly
11. Gaskar

12 Ol purap driven gear

12, O-ring guide

14, Oii strainer
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ENGINE EN-L512B-3

alL PUMP

1 DESCRIPTION

. Drive gear {Inside)

- Briven gear

. Gasket

. Drive gear (Qusidel
. Orive shaft

. Driven shaft

]
Nl
IRVER

&

¥a
DISCHAAGE [ Y #
vl

A
iy
e b
|'”J|/"'"\.I
i .
% r\\-:-@ SUCTTIC'N SUCTION |
“"{5'_, POR AOAT :

[ZPERATION]

e

| IMPORTANT POINT = MOUNTING
INSTALL THE OIL PUMP.

1. Apply il liberafly ta cylinder black pume case and zaaring
bafare installing oil puma.
2. Confirm smocth ratation 2f ail pump afeer tightsning oolts,

: SN-364
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EN-L3128-4 ENGINE

INSPECTION AND REFAIR

anit: m (ind
Inspaction |tem Standaed Limit Ramedy Inspection Procedure
Gear Backtash 0084421 0,30 Replace gear
[0.0360.0082) {00118}
i
I
Drrive Gear Shaft Dizmeter 12.088-18.1486 12.080 Replacy
0. 7122-0,7128; {71161
Driva Shaft Bezring Inside 18, 146=-12.173 18.20 Replace
Diameter [Q.7145=0. 7154} {0.7165}
Clearance between Drive Shaft 0.040-40.085 LA Feplage bearing
and Eearing [0.0030-0.0023 0639} and/er shaft
1
|
Biriven Sear Shaft Diameter 1787917997 17.870 ; RAeplace
{0.7073-0.708E} {07074} !
i
Criven Gear Inside Diameter 18.037-18.054 1507 Replace
{0.7102=0.7107] [0.7114
i
I
i,- Clearance batween Driven Gaar t}l.ﬂ#ﬂ-—ﬂ.ﬂ_?'i ot Repiace bearing
i and Shaft (0.0080-0.0023) {00029} | aod/or shaft
i T ShAS-5ES
| Gaar Teeth Pitting or Waar Replace, if Vigual eheck
! necessary
| - - ﬁ@ﬁ
! :
i
| SM3-845
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ENGINE EN-LE12B-5

OIL COOLER AND OIL FILTER

SPECIAL TOOL

Priar to starfing an engine overhauwl, it is necessary to have these special toals,

; WRENCH

102 rrrm
{4.02 in} >

E 03553-1014
For spin-an type ofl filter

OVERHAUL

! T =5.81-14.7 {100-150, 2-10}
i
s
H 1
| |
§ SW3-2579
i}
i T = Tightening torquea: M.m [kgf.cm, |bf.Ft}
:r'

1. Plug 4, Gasket

2. Dring 5. Oi ggoler element

3, Dil coolar case
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EN-L512B-B

ENGIME

OVERHAUL

T= 2452.34.32
{a50-250, 19-25]-._

. Full fiowr il filter
Qil filter cover

. Waive

. spring

. Q-ring

Flug

o e R e

7. Saftwazher
8. Bypasz oil filter
{For WOsD-TI-I

SN-3TT
SM1.2378

T = Tlghtening torgue: N.m {kgf.cm, |bf-ftl

A. Ol filter safety valva

127.5 kPa {1.2 kaffem®, 18,5 Ibffin')
B, Ol coaler salety valve

392.3 kPa [4.0 Xgffem®, 5658 |bffin’)
L. Regulator valve

392.2 kPa {4.0 kgi/cm?, 56,88 |bffin®)
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: ENGINE EN-LS512B-7
i IMPORTANT POINT — DISMOQUNTING
é REMOVE THE SPIN-CM TYPE OIL FILTER.
" lising 3 spesial tocf, unscraw the 2il fltar.
f Special Taol: Wrench (0953 31010}
:
i
! . .
i ! _ IMPORTANT POINTS — MOUNTING
i -
: INSTALL THE OlL COOLER,
i 1. Zlean the Facss.
I S Apoly the Fouid gasker as shown and install the ail coaler
g witnir 20 minwies.
E i NQTE; I leaving It maore than 20 minutes, clean the liguid gasker
P ermpletely and reapply the fquid gasket.
it
iﬁ: Coating Width {Ak 1.5-2.5 mm {0.06-0.10 inl
l SME-2558
¢
F
L INSTALEL THE SPIN-ON TYPE QIL FILTER.
1. Apply a slight amount of engine a!l ta the gasket cf the new
'& ) fiitar.
‘ 2 Tighter the new Fltar by nand until tha gaskee touches the
3 cover anc the tighten anaother 27/ to 1 Full turn with 2 sgecial
) toel,
? Special Tool: Wrench (995531010}
INSPECTION AND REPAIR
:! Inspaction ltarm Standard Limit Flamady ' Inzpection Pracadure
Valve and Springs of : Aaplace, it i Visuai check
! Uil Fiiter, - - } necessary. i
. Waar or Damage, . i
! | |
13 i !
|
i \
-k i
3 1
3
wll ——
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ENGINE EN-F3&D-1

FUEL SYSTEM

i DATA AND SPECIFICATIONS
Injection nazale
TYDE it es WU Ehele nozzle type
Qperfng Pressurt o oo 2187 MPa (220 kbflem?, 3,129 Ib§finY

FUEL SYSTEM DIAGRAM

E

—

. Water separator
{If so0 equipped)
. Fuef injection pump
. Fuel feed pump
. Injection nozzle
. Fuad filter
. To fuel tank
. From fual tank

O E M of da Ra

|—-—B

HMI-22F A

AIR BLEEDIMNG FROM FUFEL SYSTEM.

. Laosen the blaecer plug or the fuel “iter.
2. Logsen the praning pump knok.
3. Operatz the griming pump kagb uatil the iy will not come aut
iram zhae Blosder plug,
A, Tighten the bloeder plug.

Tightening Torguer 3.93-5 28 N.m {40-80 kgf-om, 34 |bf {1}

-

MOTE: The bizeder plog should be tightened while the preming
pump knah i3 aparated.

3. Cincz again, gperate the ariming pLme 2nob saveral times,
f. Push cacx the priming pump knob and oghoen it

WOTE: Wipe off any splashed fuel.
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EN-FSRD-2 ERIGIME
INJECTION NOZZLE
¢ OWERHAUL T= 11.77-16.57
' (120-170, =12}
153|:I"."'2D _____ i
|—Ma,
(X
Far WO4C-T, WOAL-TI, ; 7
WO6D, WOSE, WosD-Tl, W/I: .
WOBL-TI-I & e
g’—’:ﬂg
ﬁfﬂ}
il .-@_.— | o
/ fo 0
[ e
1 3 3 2
I
!
/
{ 13

.'E T = 49.04-58.82
500500, 3643}

®

For Widp T = 3.83-5 98 {4060, 34}
o — Pl
o b2 -
x‘% ) 7
~EEE N @&
. =1 T = 53.54-78.45
! ,,/f (600500, 44-57
H——— ’ .
i //
RE:
ShEZ3%A
o T = Tightening torque: M-m [kaf-cm, |bf.#)
i 1. Conoector . Hatainer ring 11, Cistance piece
| 2. Packing ring 7. Shim 12, Mozzle i
! 3. Gaskat 3. Spring 13. Mogzzle retaining nut !
’ 4. Joint belt 9. Mozzle holder prassure pin
5 MNezzie halder 0. Fin
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ENGINE EN-FE6D-3

g !
- 1
i /

o

i

5

4

f

1 En3-00s
5

[

+ .I

Lo tmewn

e

I | Ir lf
; [ ' |
1 . \] i
I i, - YJ
R 1 .
e i 1 ;
ki
GoCC COARSE CiARASE GCOARSE
S %455
i
;
i
v
BOOD z ALl
FALLTY  epram
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IMPORTANT PQINTS — ASSEMBLY

TEST THE NGO ZZILE SKINKING.
‘Wzsh the nozzle propor with diesal fusi @it, them imomerse 1 in
dizsel “ue: oil,
Mexr slide the needle inside the nozzle proper and ensura that
it move srcgthiy, The needle valve should fall under ts cwn
weight when withdrawn verticaliy about 1/3 and releasad, If
ity motion is sbugyish, replace tne nazzle with a new one.

ADJUST THE iNJECTIOMN PRESSURE,

1. Connect ths nazzle halder with a nozzle tester and mova the
leyer at the rzte of ahout 5 to G0 tiines per minuce.

Injectlon Prossurer 21.57 MPa {220 kgffem?, 3,129 bffin’l

WARMING
o [CHesel fuel is flammabla.
This nozzle adjusting should be done 3 weil vencilated room
and away from any open flames or electric spark.
ix The spray must always Be covered. Kaep your face and
bady away from the spray. This is becausa of the risk of
fued oil getting in wour eyes or passing ito your body.

2. If the injection prassurs is nos within specification, thange the
Tt

TEST THE SPRAY PROFILE.
In the zase of the new ngrzle, goerace the lever af the rate of
a0 to 60 strokes per minute, ard for 3 used noztle, nperace the
igver at the rate of 13 to G0 srokss per minuee.

TEST THE FUEL LEAKAGE,
whan checking for fuel 'eakage fram the rozzle, apply a pres-
sure of sbgut 0.29-1.98 WPa {10-20 kgfem’, 142-284 |biin®
lowwar thzn :he gorroct injection pressure @ the no2zzle by
meanz of the sozzle teszer. |7 there is no fuel lszkage, the
rezzda is normad,
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EN-F360-4

ENGIHE

SPECIAL TOOL

FUEL FILTER

Priar to starting an engine everhaul, it is necassary to have these speeial tonls.

WRENCH

-
20 mm

(3080}

SM I 196

R9502-1040
For spin-on type fuel filter

S FUEL 5ILTZ3

3M3.1885
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IMPORTANT BPOINT — DISMOUNTING
RAEMOVE THE 5PN ON TYPE FUIEL FILTER.
Lising a special tol, unseres the fuel filtar.

NOTE: « Be careful not 1o spilt diesel fual,
< When removing the fuel fltar for WO4C-TWOED-TE and

WOGDTI-l use a suitabie wranch.
Special Took: Wrench [08503-1040) for V04D, WOAC-T and WOEE

IMFORTANT POINT — MOUNTING
INSTALL THE SPIN-ON TYFE FUEL FILTER,

1. Apply a small amount of dizsel fucl to the gasket of 4 aew
fuel filter.
“2. ‘Maauahly tighten the new fuel %Iter untit s gastel toucies
the cover and tnem tignten anotrer 2753 W with a specis
tool,

MNDTE: When installing the fuel filter for WO4C.T[, W0ED-T[ and
WRED-TI-I, use a suitable wreneh.

Spevial Teol Wrench (Q2503-1040) for W40, WO4C-T and WOEE
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ENGINE EN-CS12E-1

| COOLING SYSTEM

DATA AND SPECIFICATIONS

Cealant pump

A e i ) a e

I« T Forced circulation by velute pump
Drive ... .. ... . . ... ... By Vbel

Seawater pumg

| I - Self priming type [Flexibie impellzr pump]

Blrive ... .. oo oo ... Bygear

Tharmuastatr
TYRE .. e e oo, .. War type, hottom bypat tystem
Walve opening temperature . . ... ... ..,.. 7E5C{170F

= 1

]

e e A AT P 0 e il Wi e it

zl_'“-d r.—-'""u._‘_ o
] o, m— pr—r—
.l/ L
i )
Y
& 7
‘.__ ENGINE POBLANT WATER
] . Y ———-5BA WATER
; \
14 17 1
EM31 755
1. Seawarer intake valve {Seacock! 7. Watdr cooled axhaust manifold 13 Engine oil cooler
d. Saawater filtar B. Exhaust pine 14. ‘Water cooled wrbochargar
3. Sagwater pump 9. Coglant pump 15. Caoolant filler cap
4. Intercgaler 10. Cylinder block 16, Air bieeder plug
€. Tranzmission fluid cocier 11, Cylinder head 17, Cociznt drain plug
&. Heat exchanger 12, Thermostat
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http://www.manualslib.com/

EN-GCST2E-2

ENGINE

OVERHALIL

HE11-CaE—-00x01

Coclamt pump

Coalant pump pulley
Seawatar purnp diive gear
Q-ring

Seawater oums

B R Ld bt

—ry

1 03 sl gh

T =18.6£-25.49

-
w' 3 {190-260, 14-13)
A T= 18642549
N {130-280, 14-18}

M3 18734

T = Tightaning rerquea: HN-m tkgfcm, lof-ft

. Cannactor bolt 11, Erngine hanger
. 3oft washer 12, Thermostat case
. Coolant manifold 13. Connectar

. Thermostat
. Thermostat gasket
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!
. ENGINE EN-CS128-3
COOLANT PUMP
OVERMAUL
BSA N
i I—ma. 21
! E
é T
! LA
: Voo D
: S kS Vi i s,
- " . = s =
: GRS
! 2 . '-'[:},‘-r'l' w0 I|I
! s - wﬁ\_@i} 1
; P Rl -,
! e A T
: ol N UAL
F |I "y 3 R I,I.-".
i. ', A
? I ' ‘_:“:\ I-E:_\W“:-.". ; .;_\Q,‘ /
: o, Y, e
; 3, T&\ \\-I“‘x_g- ey .l
H A Q.I'.
: \-/ \\{-:L__,——"_\_}J
1. Pulley cantar 4. Slinger
. 2 Fump zase 5. Ceolant seal
. [ 3. Shaft subassembly & Wane
- | IMPORTANT POINT — DISMOUNTING
{ REMOVE BY PRYING LOOSE WITH SCREWDRIVER AT THE
L 2FOINTS ON THE FLANGE,
.
"‘\\
\"-
|
|
\/f\- |
» I
| g‘x
L AT
= MPORTANT POINTS — DISASSEMBLY
g
. / s . REMOVE WAME FROM SHAFT BY SCREWING IN 4 BOLT.
FAER 4 I ' Boit S
—rt i olt Size;
( = ) -—-:3—'57? Diameter: 10 mm [0.3984 in}
: ~ Pitch: 1.5 mm {0,058 in]
b a:
L
i
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ENGINE

SN 3-E76

ETZEL FIPE .-

JA .
o

= EMI2E] SM5337

P ! )
/_m!k._ g e

EM3-224 SM.270

Faisiie =2 bl
e T,

i

2
u

SK3-ETE
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USING A PULLER, REMDWE THE FULLY CENTER FROM THE
SHAFT.

USING & STEEL PIPE AND PRESS, REMOVE THE SHAFT
FROM BODY,

Steel Pipe Dimension: A: Mare than 57 mm [2.244 inf
B: 18=21 mm {0.7087-0.8267 in}
C: Less than 29.8 mm {1161 in}

IMPORTANT POINTS — ASSEMELY

USING A& STEEL PIPE AND PRESS, INSTALL THE SHAFT Td
THE CASE. :

MOTE: Bearing face must he aligned with edge of body.

USING A PRE3S, INSTALL THE FULLEY CENTER.
DIMEMSION {AL: 30 mm (3.5432 in]

INSTALL THE NEW COOLANT SEAL .

1, fpply & little hguid seaer o the coclant  deal aoter
cirgumferesice and coplant aump body,

2. Instal! the sringer ard coolant szal.
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l ENGINE EN-CS128-5

USING A PRESS, INSTALL THE VANE TO THE SHAFT,
MOTE: Agpply alitila engine ofl to the coniant seal Fage,

AFTER THE COOLANT PUMP HAS BEEN A55EMELED, CHECK
THAT THE SHAFT ROTATES SMOOTHLY,

|

};‘ . - ' IMPORTANT POINT — MOUNTING
p INETALL THE COOLANT PUMP TO THE TIMING GEAR COYER,

1. Clean the contacting surface of the coolant pump and timing
qaar cover free of gld sealer, water and oil.

2 Apply the liguid gasket a5 shown and install the coolant pumo
within 20 minutes,

HOTE: [ leaving it mora than 20 minutes, clean the liguid gaskat
completely and reapply the liguid gasket

SM3-277 Coatimg Width: 1.5=2. 8 mm {0.06-0.10 in}
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EN-CS12B-6 ENGINE
HEAT EXCHANGER
DESCRIPTION
1 2
/—éﬂ'?.\
[ ; " —
e owe oee [ Tb_.
Al £3 "
o~ o o __o o o
E\E i
SM31035
. . OVERHALL

Housing

Caoiant filler cap
Element

G-ring

Engina coolant drain cock

e

e L

Fillar pipe seat
Gaskeat

Water gallery cower
Plata

Tightening torgue:
B mm {0.315 in} diatreater bait and put
14.71-17.865 N-m {150-180 kgf-cm, 11-13 ibf ft]

HoRe

Enging goolant inlet

Engine cnolant autlet

Seawsater intot
Seawater autlot

i 3- 1036
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EN-C3126.7

] IMPORTAMT POINTS — ASSEMBLY

ASSEMELE THE HEAT EXCHAMGER,

HOTE: O Replace the Qhrings and gagket with new onet
= Bafore tnstalling the plates “6", apply sealing compound
{Threes Bond Me, TE-1207C ar aguivalent],

[ EM3GEE:
INSPECTION AND REPAIR
Unit: mra {ing
- i
Inspectien Item Standard Linrit T Aemedy Inspectian Procedurs
Head changer Less than 0.1 0.5 Rasurfagr gr |
[E xhaust Manifold}. (0,004} 0,079 | seplace.
Fiatness. '
Element, ! Clean with
Clogged. comprassed air

or I
sodium hydroxide

i - Sha3-2300
Coglant fillar cap. 35.23-58.53 KFa - Heplace e
Valve opening pressure. 10.4-0.5 kgtfemt, e _,g{?'\‘
5.7-8.5 Ibtfin'l EII"-:T—: |
iz |
| et i
N @
- Gl
‘Eij" "Ix._h__ _
SMaarn
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EN-CS128-8 ENGINE

THERMOSTAT

IMPCRTANT POINT — ASSEMELY
INSTALL THE THERMOSTAT.

1. Femove water and dirt adhering to the thermosian case,

2, Feplace the gaskat without fal it it is corroded, damaged or
flattensc.

3 Before irstailing the thermostat, spply sgaling compeound to

the hose instaliation portion of the coclant maaifold,

4, Aszemble the therrmostat, gaskel, case and coolani manifold
as shown,

A Te HEAT EXCHANGER
E: Fram HEAT EXCHAMNGEH
C: Te COOLAMT PUMP 535 340

|' IMPORTANT POINT — MOUNTING
INSTALL THE THERMOSTAT CASE,

1. Clean the Facas.
2. Apply the liquid gasket as shown and install the thermestat
case o the oy linder nesd within 20 minutes.

MOTE: If leaving it more than 20 minutes, clean the liquid gasket
completely and reapply the liguid gasket,

Coating Width: 1.5-2.5 moo {1.06-0.10 int

IMSPECTION AMD REPAIR

Unit mnpa fink
Inspection Itam . Srandard Limit femedy : fnspectian Pracedure
Thermastat Velve Opening 74.5-74.5° -
Temperature [166-173"F
STIHAING ACo 'I T-IE-'IMC'.METEHI?
Thermastat Walve Lift At least 10 (0.4] - _ - d ;
i HERWIETAT, 1 o AMCRTAT |
at a0°C {194°F) Peplaes SEFDETER Y, y
thermastat N J-_{f
Thermastt Closing Fully opaned valve -
Condition shauld close com-
plately within &
menutes when ther.
mestat is imme rsed
in water of ngrmal
) temperature,
i 5047.388
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EMGINE

INTAKE AND EXHAUST SYSTEM

AlR

OVERHAUL

(450500, 33-36}

44, 13=-49.03

T

18.64=25, 43 [190-250, 14=12)

T=

—_——— ,a — —

For HOGC-TI-Il

Tightening tordue: N.m [kgf-cm, |bf-ft}

T=

S5 z404

14, Intake manifpld

15, Intake air pipe

7. Q-ring

Heat exghanger

1.

2. Ventilater

[Exhaust manifald]
2. Exhaust manifold gasket

3. Watar hase

9. Ventilater hose
10. Yentilator pipe

11. Saft washer

4. Clamp

12, Yentilator case
13. Afr cleaner

E. Water pupe
B. Gashet
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EN-{E4B-2 ENGINE
OVERHAUL
r a A N
T A Do 5 1By,
Rl "B S I
-~ 1 l.= l\ ' ‘Idhw;.;!:}_ : @4‘\\\

g @ )
1

%\ i ‘ »&-,_rfj Th 413002 |
, %‘1 . - [4E0-600, 23-36) |
[ i

) 39

! % :
i 3 % gt
G TN
¥ ) e EHE ™~
ﬁﬁ?ﬂ 2 NP
o |
¥ E of -
N ﬁf‘ﬁ&%
L
f,;ﬁ’ﬁ*tb g D

1. Exhaust pipe 7. Water haosze 13.
2. Gashket 8. Air bleeder plug 14,
3. Swawater drain cock 9. Soft washer 1%5.
4, Q-ring 10. Engina coalant drain piun 16.
5 Turbocharger 11. Qil inlet pipe 17.
6. Water pipe 12, Gil outlst pipe

T = Tightening tacgue; M.m {kaf.cr, [of.ft}

SM3-2405

Clamp

Air hose
Intake aic pipa
Interegoler
Bracket
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ENGINE EN-TE4E-3

)

5M3-15371

S5 1935

IMPORTANT PCINTS — MOUNTING

INSTALL THE EXHAUST PIPES,

fnsta'l the wirbacharges on the heat exchanger.
Tightening Torgue; 44.13-49.03 N {450-500 kgf-cm, 33-35 Ibf-ft}

2. Temperarily inszall the mounting brackets and sxhavst piogs.
3 Tighean the Balts to thz specified iargue in the tightaning
aradar as shawn.

Fightening Torgue:

o 48.03-56.83 Nomy (900600 kof-em, 2743 IbfA
43.03-58.83 MN.m (500500 kgf.cm, 37432 [bF.A
48.03-58.83 N.m {540-509 kgf-cm, 37-42 ikEH
49,03-58.83 N.m {500-600 kgf-cm, 37=43 MhF-ft}
43.03-58.83 N.m (B00=500 kgf-em, 3743 bf-ft}
49.03-58.83 N.m {S00=600 kof em, I7-43 Ibi-Ft}
49.03-58.83 N.m {S00-500 kglam, 3743 lof ff
28.07-127.48 M. [1,000=1,300 kgl .crm, 7384 |bi.ft]

L = T A FLI S e

INGTALL THE AIR INTAKE MAMIFOLD AND FIPE.

1. Clean tha faces.

Z Apohy e liquid gasker to the intzke manifold Jange facs
anur instali 12 on the cylinder hiead within 20 minuTes.

3. Apply the ligusd gasket o the oipe flange fage ard install
iz n the intake manifald within 20 mirges.

Coating Width (Al 1.5=2.5 mm [0.06-0.13 it

NOTE: I luaving it more than 20 minwies, glean the liguid gasket
completely and reappiy the liquid gaskat

INSPECTION AMND REPAIR

| Inspaction Item

| Intercooler element,
Clogged,

Standard

- -

o I - .
Limit Ramedy | Inspectian Procedyre

- I Clean ar replace |
intarconler assv,

i
! l HAERE AN

MOTE: Do nof separale the intarcaoler hoosing and zlement when cleaning.,
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ENGINE EM-CPSC-1

ENGINE COMPONENT PARTS DISMOUNTING
AND MOUNTING

EPECIAL TOOL

Prior ta starting an engine qyerhawl, it iz necessary to have these speeial tools.

TIMER SETTING TOOL V-BELT TENSION GAUGE
! :

SN1-2EE

08612-2090 for W40 08444-1210
Q9512-2100 far WOAC-T, WD4C-TI
[ . WOBD, WOBE, WOBD-T] and WosD-1i-1]

|
' cvemeewousns || FUEL INJECTION PUMP

Yo FLYwHEREL | l IMPORTAMNT POINTS — DISMOUNTING
5 \ s CRAMKSHAET
IR TURNING ; =
./ | Diﬂemcﬁ?am REMOVE THE FUEL INJECTION FUMP.

1 Ciscannect the fuel lines, oil lines and engine contral lines.

Z Turn tha crankshaft counter-clockwise viewsd fram the fhye-
wheel side to align the injecticn timing mark cn the Flywheel
at A" before top dead center for Na. 1 aylindar an compression
stroxe weith the paintsr on the flywhaeel fausing.

"y !
PomTER | SAd3-2258 Injsction Timing 1A%} Refer to SECTION DATA AND $PECIFI-
CATIONS.

NGOTE: In gase of matine sngine equipprd with seowater purap,
naver roiate erankshaft in reverse direction [Clockurise
vigwed from the flywhes| side),

Ruvares rotation may darrage impalier in seawater punip.

o 3. Aemave tha timing inspectian hole plun.

TIMEE 9 . . L . - .
ﬁ Chec that the injection tming mark on the sutemati; nmer 15
2ligned witn timar Sever pointer.

Y
MAFY N An|NTES

504354]
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ENGINE

SM3-1777

FLYWHEEL HOWISIRe
H".,a Flll..‘r'ﬁ"H ES LJ

Yoo

) =
=

L booiw
\_ ! I .
POIMTER |

SR %SSBE'

TIMEA COVER

] e

MARKS “POINTER

Sht3-304
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4, If not, remaove the timing gesr cover and then laosan the drive
aaar ficting balts.

MOTE: [ro not remove the drive gesr fitting baits,

5. Aotate the drive gear clockwiss to atign the injection Timing
and tken tighten the drive gear fitting bolts.

Tightaning Torque: 29.42-34.32 N.m 1300-350 kof-em, 22-25 |bfft)

G. Locx the coupling fiarmge with 1 special wsal.

Speciaf Tool
Timer Setting Taol
(09512-2090| For WD4D
(Q9512-2100) for WO4C-T, WOALTI, WOEE, WOGE, WISE-T1
and VWoeD-TI-I

7. Loosen the timer coyer friting bolts (B) and then remave the
injecsion puenp with timer cover.

NOTE: Do not Inasan the injection pump body fitting nuts [C),

IMPORTANT FPOINTS — MOUNTING

INSTALL THE INJECTION PLME,

1. Checlk that the injection timing mark oa tne flywheal is
alegned with flywhesl housing poinzer.

Imjeetian Timing (A7) Refer to SECTION DATA AMD SPECIFI-
CATIONS,

2. Check that the injeccion tming mark an ke automatic timer
i5 aligres with t'mer cover pointer.
M not, adjust the injecton timing.

[ —

T ———

PE——
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‘ ENGINE EM-CP5C-3

ha | 3. Locx the couplirg Hange with a spacisl toci,
' ETT T
| SETTING TOOL o Special Tool:
' = Timer Settingteol
: | (09512-2090| far Wo4D
l — B u 09512:2100) for WH4E-T, YWo4C.T1, WOGD, VWIBE, WOBD-TI
__}_. ! ) | and WOBD-TI-t
| ] =
; L =
A [__\
_ [ TIMER ZCVEA |
i
: )

4. Inszall the ‘mjection pumg with cimear coyps,

Fitting Bolts Tightening Torque:
18.64-25.49 Nom {190-260 kgf.cm, 14-12 Ihi H}

5 Rermave 2 special *zol and irstall the timing Tnspection bo'e
plug,
B.  Connect the fual lines, aif lines and engine cantrel lings.

IMPOSTANT POINT ~ MOUNTING

iINSTALL THE GENERATDR ON THE ENGINE.

1. Install the W-belts, and adjust the belt wension,

MOTE: = Do net under any cirpumstances apply the lever directby
against the gererator hody owing to the risk of damag-
ing the gencrator.

c When installing 2 new V-bait or adjusting the tension,

be sure to ropest the adjustment twa or three times,
after running the sngine for seyeral minutes sach time.

2. W-belt defiection
Apoty & load of sbour 98 N {10 kgf, 22 16f oy graessing with
vaur fingee ar a special ool

Assembiy Standard {8]: 16-15 mm {0.40-0.59 in}

Epectal Taol: V-beit tansion gauge [Q2444-1210)

122AMPLE]

MOTE: [f the balt is excessively tansioned, there i3 a tigk af damag-
ing the bearings af the generator ar coolant pump and also
sherting the life of the W-belt.

Conversely, i thare it insufficient tension on the V-beit,

343 the belt, wili slip, unusual noise will be emitted, tha battary

may run down and the engine may overheat,

Through Balt Tightening Targue:
44,73-49.03 N-m (480500 kafem, 33-36 IGl-f}
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STARTER
t(MPORTANT POINT = DISMOUNTING
REMOWE THE STARTER FROM THE ENGINE,

1. Turn off the battery switch (F 30 eguipped],

2 Put the match marks on the harness and startss terminals
withh @ pen and than disconnect the harness.
1 Remova the startgr fzam the engino.

IMPORTANT POINT — MOUNTING
INSTALL THE STARTER QN THE ENGINE.

1. Inztall the starter on the engina,

Fitting Bolt and Mut Tightening Torgoe:
12 e §0.47 i) dia. + 63, 75-03.28 Mm
1650-800 kgf-crm, 4785 lof. K}
14 pnm {055 int dia. ;. 107.88=-142.09 N-m
{1,100=1,500 kgf-cm, 30108 (B0

2. Connect the starter harmgss to mateh the marks.

m—y

___,_|

P

ol ]
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W ALVE
CLEAMAMNCE

SM3-TIE

! u—

| 551724
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ENGINE TUNE-UP

In case af marine zingine equipped with seawater nurap,
naver rotate the crankshaft in reverse direction [Clock-
wisg viewed from flywhaell. Reverse rotation may damags
impefler I seawater pums.

NOTE:

VALVE CLEARANCE
INSPECTION AND ADJUSTMENT QF THE VALYE CLEARANGE

1. Set the Moot piston te top dead center of CoMmpression sgroka,

2. With the No. | pisicn gesitioned at top dead center and af
the compression siroke, sajst the Mo, 1 vake clearance using

2 thick nass gauge,
The thickness gutge should move with a very slight pulk.

Refer ta SECTION DATSA AND SPESIFICA-
TICH 5.
3, Adjust the othar valvas,
Turn the cranksra® counter-clockwise 120% viewsd frem 1oy
whee! side. Adjust the walve cleararce for each cylinder in the
firing creder,
Firiig Order; 1md—2—f--3-5
(A numbe:r af a eylinder is to be counted in order
from the timing gaar sidal

Valve Clearanca:

METHOD FOR DETERMINING |IF THE NQ. 1 OR NO, § PISTON
I3AT THE TOP DEAD CENTER ON CONPRESSION STROKE,
Turning fne crankshatt, align te mark 4787 an e flywesnesi
witn the paintgr 2n rhe Twwrenl housing, In this post on
either the Moo 1 oor Mo B piston s 5t the =op dead c2nter sn
CoMmAressicn stroke.

IF =em the Moo 1 ‘nizkz and exaaust rocker ares 230 oe
moved easily v hand, the Mo, 1 pistar 5 at top deaa ceatsr
ON GOMprssson stoke.

oy
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ENGINE

TIMER COWER

h

;

i PLUSH AQDS: STAMNDING PLIZH ROOS: MOYE
{Overlagping § trake| (Lompression strara)

i -
: .'{ !
: ;";:r.'l’ to A \\?“

313

|
A24MNTER

aM3-3858

TIMEFK COVER

W
o

MEAKY 5 POINTER

Sh3-H34
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17 the injoction ziming mark is nesrly adqnad with the ooinzar,
the Moo 1 pision is 4t top dJdsac canter on the comprssion
stroms,

MOQTE: M not, wirn the crankihaf one complete revalution and

align marks as abowa.

While locking 2t the push read uf Mo, 1 apd Mo, & pistens, Tean
the flywherl counterclockwise aml clocxwise zbaur 367 1o
40° {sen ot figursl.

If the gisten winose axmaost and intgke 2ush rocs do not mave
during the snterval, it is at the top desd cENtEr on the compras
siom stroks.

I¥ the piston whose push rods have mowed, i1 is ac the compls-
Tion of the exhaust and beguin af the intaks strake (gverlaon-
ing sroka).

MOTE: Always loosen the lock nut and raiss the adjusting scraws

fulbby to the top. If the adjusting serews are toa low, the
piston and valves may strike each ather during valve clear-
anes adjustment. '

INJECTION TIMING
{NEPECT THE INJECTION TIMING.

1.

Turn the cramxshafr counter-clonkwise viewed “rom the flhy-
wheel s.de to afign the injertion tining marks on “ne flywbeal
at A% nafore top dead center for Mo, 1 oylindar on compres-
sion szroke with pginier or *he fywhies| nousing.

Imjectinn Timing [A%): Refer o saction DADA AND SPECIFICA-

T10OmS.

Creck T2t tne ‘mpection 1imirg mark on the astomatic Emer is
aligned with timer cover pointer,
If a1, a2just the injection [imirg.

MOTE: When adjusting the injection timming, cefer te “FUEL

INJECTIOM PUMP” in scction EMGINE CORMPOMENT
FARTS DHSMOUNMTING AND MOUNTING for details.

p—

———-=

== --=a
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[(ExamPLa) 1

s BTIARING ROD
)

‘ s
\__E_'_'____;
_ HEL :-‘EH__‘::}IZ]_:J
| - |
[ ; T, ! Walre acening tamparature :
' T, : Valve oprood termperaTure
i .
! 10 RM
| !
5 +
) [
| [
i =
1
o c

Sl 130
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INJECTION NOZZLE

INSPECT AND ADRIST THE {NJECTION PRESSURE,
Aefer o “INJESTION NOZ2ZLE” ;0 SECTION FUEL
SYETEM.

TEST THE SPRAY PROFILE.
Refer o "IMNJECTION NOZZLE" in SECTION EUEL
SYETEM.

TEST THE FUEL LEAKAGE,
Aefer io “INJECTION NOZZLE™ in SESTION FUEL

SYSTERM.
THERMOSTAT
INSFECY THE THERMOSTAT FUMCTION.
1 Flaca the thermunstat in hot water and check the opering

rermperature acd the [

Lsing a therrmemeter, sheck 1o se2 the tharmostat opens 21 1ns

specrficd temperature: Refar to “THERMOSTAT™ in 57

THIM COOLINE SYSTEM.

3. Immerse the thermostas in hot water and measure the lif: of
the pal'er after 2 periad of 5 minutes using vermer calipe::.

Measure the position af the oottom of *he gelle- bafors arnc

after heating the thesmostal.

Yalve Lift: Ruefur to “THERMOSTAT™ in SECTION COOLING
BYSTEM.

4. Immerse a ieaged thermestat in water oF normal temperatLrs.

If it competery sleses within o minukes it is satisfactory. [
remaings even slightly apen, i+ s defective ana must be re-

P

Mlaced,

COOLAMT FILLER CAP
INSPECT THE FILLLER CAP FUNCTION,
Creck the filler cap prassure using a cap tester.

0.5 39.23-52.33 kiPa (0.4 kgffem®, 5.7-9.5 [BHin’
4.9 TA.55-102,96 kP2 [0.75-1.05 kgffem?, 10.7=14.9 Jhi/inT

WOTE: O The fiiler eap pressure is shown an the filer eap, and i
shewld be confirmed,

I H the cap pressura is incorrect, there is a risk of ab-
narmatly high pressure heing generated in the pooling
system, which may cause the hose to drap off or burst
and, in turn, damage the engina.

WARNIMNG
The cap shauld Aot be removed while the engine and cnaling
system ara het. TThs can result personal injury,
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e

SOLENOIDT
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l 2 g ToIDLING SPEED =

e GO = STOPPER EGLT [

L =%
MAXIMUM SPEED -k, 2

iCSTOPPERBOLT |~ spinag

~
4l
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ENGINE CONTROL
ADJUST THE SOLEMDID {ENGINE STOP) EINK AOD.
1. Adjust the link rod length so that the clgsrance oatwedn the

stogegr 0 the gevernos c2se anc the engine stap lever Bacomies
YA when by solanais plurger i3 fully pushed in.
Azsambly Standard "A": 2-3 mm {0.08-40.17 in]
MOTE: 2 Install tha link rpd with the nutiz) at the top,
T If the olearanecz adjustment is unsatisfactory or the
lction of the salengid & sluagish, selengid seizure,
insufficiant cutput ar engine stoppage may result.

2 Afier the abiove scffustment is over, move the link rod by hand
and maka sure that it movaes lignsly.

ADJUET THE EMNGIMNE IDLIMNG SPEED,
‘When straignt drive aavigation iz not smegrhty made a1 the
time of a se3 tnal inoenging at idle, adjust it accarding ¢ e
foilaweng preceduras,

1. Disconnect the thrortle contrgl cabde fran gngine poet flefty
sine ang the swarboard srigh) sice.

7 .ogsen the idling spaed stopper bait look not.

i3 Adjust tiroggh varying the engine speed using rhe aling

speed sfuppsl Dolt on the nisction purmgs 5o that straight
drive navigation is made.
NOTE:

To increase enging speed: Tuorn tha idling spaed stopper balt
clogkwise.

To decrease enging tpead: Tyrn the idling speed scepoer balt
counter clockwisa.

Engine [dling Speed: Reter to section DATA AMND SPECIFE

CAaTIOMS.
d. Upan compolaetion of sdjustment of esgine idling woped, ook
e stgppa- ol weth nut and apply 2aint en the stopper el

and ngt.

MCTE: When adjusting the 3l adjustine devices on the fuel injes-
ton oump qovernaf, except the idling :peed stoppar boig,
rafer 1o CHAPTER GV, INJECTION PUMP GOVERMNOF.

P =y
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ENGINE TUNE-UP ON TEST BENCH

T g MOTE: In case ot maring éngine eguipped with seswatsr AUMmpE
. Mavar rotpte the crankshalt in raverse diragtion {Ciooic-

! i
[:ll_. £} AN | ! . wise viewed fram fiywheel],
e 5. o Fevarse totation may damage impeiler in seswatss
- | .

: GEMERATOR b = Do not run sngine without watar in the seawater ool
= @x-“’ ing syetem. The seawater pump damage can eesuis.
E . Startintg tha enging when the genzratar is net connected
e 91 : to the bhattery gy damagz the genaratar, Ahways
. TYEICAL FATTERT = . connoct to the bateery.
| DIAGR AR sm;.gnjl

SET THE EMNGIMNE ASSEMBLY OM & TEST SEMCH.

1. &dd the grager argunt of the specified engine ail throcgh the
oi! fifler cap on the cylingar haad cover,
2. Add coolast,

MOTE: In caze of engine equipped with water-cooded terhocharges,
hleed air from hlésder plug.

ELEED AlR FROM FUEL SYSTEM,
Rater (o section FIJEL SYSTEM.
CHECK THE INJECTION T1MING.

Aefar to "FUEL INJZCTION PURPT in sscmcn EMGIME
CCMPOMEMT PARTS DISMOUNTIMNG AND MOUNT NG,

CHECK THE VAL VE CLEARANMNCE,
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EN-TU10B-6

ERGINE

5M3-399AJ

CONTACT FACE

3W13-1742

EXHAUST

—_d

e

s

e 4
B 5 T
| :

SMIZ-415

o
=
=
I
f
“a

on ;
prnee i
I L

*

PEULTLTITLRLLR- Pl
Frentura HERULLE LR issemitiling
h

HFacowe~ ol pressud
an ikl

T a3 RETiGHTEMING]

T

ao—an

ki nimpm aacasErry
QrEEu T On ARl

Prassura droae aroar
anoine lnag

— aggmribhng ——— 2ayind g

[lld
EM30180
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STAHRT THE ENGINE.

NOTE: Bafore starting the engine, mark surz that the fuel eut levar

[ —

of the fugl injuction pumg is operating narmally.

Chack the ofl Tesd to rocker aoms.

Sat the engine speed: Reler o SECTION JATA AND SPECI-
FICATIONM.

Within one minute aiter starting the enging, 2il should flaw to
the head [Face &) of all push rods andd the Read (Face B) af atl
yalves. 1f the time required for the oil to flow to the rocker
arms s long, varicus troubles such as seizing, abnormal wear
and unusual fodZe may occur.

Check the coniact of tha racker 2rm and valve stam caps.

Af+ar running the angine, a tentact of approx. 8 mm {8,315
in} should bz obrained at the cap contact face of the rocker
arm.

M the coniacl fags iz gne sided, the vaive will tilt. resuiting in
valve saczure, bregkage, damane, ar wear @f the rocker arm
it cap.

Retighten the cylinde: head bolts.

After righren:ng cylinder head Balt to specified torgue, run
the gngine far about 30 to 40 minutas at a water femperature
ot about 80°C, Then losten cyiinder sach head balt 1/8-1/4
wrn and retighten, in sequence, to specified toroue,

Special Toel: Secket wrench (08411-1260

MOTE: & In ease of maring engine sguipped with heat axchangar

[exhaust manifold), lonsen the heat exchangar brackot
fitting belis before ratightaning tha cylinder head holte.
Be -ura to locsan one belt at a time, than retightan it
before gaing on to the next balt.

= By retiphteming. face gresmura of cylinder bead is ra-
stored from point & to C as shown.

2 Aetighten at the first 30 hours following servicing which
invalves tha locdoning or remaval of any eylindes head
bolt. Sush servicing includes replacament ef the eylinder
head gasket, serviging of tha valve gear parts, amd the
like.

o

RECHECK THE VALVE CLEARAMNCE, WHEN ENGINE {5 COLD,

gy

]
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ENGINE

EN-PR10-1

PROCEDURE FOR INSTALLING JOINTS AND GASKETS OF

ENGINE PIPES

1. Gasket seal type faluminurm F rubber, asbestos or cogperk.

Laocation of gasket seal

ICIMNT
30LT

}OASKET

JOINT

N

JOIWNT

SO
BOLT

GAaSKET

JOIMT
ECLT

2. Mulal seal type (Flares connectar type).

Lacaticn of metal seal

BRACK T
CONNZCTOR  FLAREMUT [L,— b &

LOCK
WASHES

dOWAY JCLNT

ERACKEY FLASZMULT

e

LK WASHER

Downloaded from www.Manualslib.com manuals search engine

Tightening torque shart

: Clamping screw size
\Diameter] Tiantenlny tarqus
(it ML {kgt-zen, Ibt.dt] |
B {0_315} 111?3——15.13? 120178, BE.BE-12.29}
TE{_U;'!E?} ) I?.EE—_ZQ.SE {130=230, 13.02=-14.63]
120.472) L2,56=27 45 {230-2E0, ¥6.64-20.25}
___-31_59:551} 225627, 45 {230-280. 16.64-21.251
' T 10, B3¢t 29,42=24.32 100350, 21.6%=25.30 |
18 ED.?EEEI_} . 392344 12 {400-450, 28.94-32.54; |
20 (0.7En _ 23.23—44,12 {40050, 23.!;;32.54} i
| 27 {0.38E} _5'[.93-53.33 530-800, 28.74-43.38 |
24 {D.SE_E_]__ . T0.651~78.45 [FZ-R0, 52@3-—5?_35'1 -
28 (T.7023 12?._-59—14?.1.]9 [1.30&!&2?.}-#.&3—103.49] !

Tightening torque ehart

Claming serew size ' Tightesi

(Dda metar] ng }::n;ngmlmue

mm {ia | -m [Rgfuem, IEF12

12 13472} | 19.62-22.37 1200-220, 14471663}
14 (k.557] ' 32.37-35.3 {330-360, 23.67-25.03]
15 (0630} 39,23=43.03 {400-500, 23,94-305.15]
15 [9.70% : 53845363 G007 00, 433050635
20 [0.787} |  ©2.75-53.64 (ES0-706, 47 00-50.61]
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EN-PR10.2

ENGINE

3. Metad seal tvpe (Nipples connectars type)

Lpaation of metal seal

Tightening targues chart

FLaRE
COMMECTOR

GARET NuT

\

COMMECTOR

FLARE

MUT

COMNIETOR

COMMECTOR

E flamping screw size |

Tightaning torque

{Diametar)
mrm find M. dkgfem, thi-ft}
i 10 {0394} 2,831-14,70 (100150, 7.23-10.84¢
L 20 40,787 19,6124, 051 (200-250, 14_47-13.08]

MWOTE: o Before instailling the joints, ensuie that there s no dirt o berrs adhering to the variows seet fage: [pipe joints,
gaskets, ete,]

o Becawse the pipes can move relatively frea during installation and the seat faces are liabile teo tilt, first terporarily
tighten the pipes, than tighten them to specification and ensure that there is no leakage frem them,

= When tightening twao pipes togetier, ba very eareful that they do not rotate together,

o)

s

Ensure that the various tightening toergques conform to the above table.

Aftar installing the pipes, apply the cofrect pressure bo each pips joint and ansura that thers is no [zakage,

a If a soft washer 4840 FR-M {aluminum + rubker and cacben peess fit part) iz loosenad or removed subseguent
ter baing installed, be sure and replace it with 2 new ane.
Thera 33 ne nead to repiace i, however, for normai retightening.
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f ENGINE EN-MT1B-1

: MARINE TRANSMISSION DISMOUNTING
! AND MOUNTING {(For W06D-TI)

OVERHALUL

1. Marine transmissicn
2. Fluid ¢aaiar
3. Femote conteod
4. Connection far
temperatu re gauge
5. Meutral safety switch
G, Gonnection for shifting
pressure control
7. Maring transmission
output flange
3. Propeller shaft
3. Bupport orackat
10. Intermetdate flangs
11. Toenon-elastic coupling
A2, Cluteh, side A
13, Looss qaar
14, Cluteh, sida B

ot e 1%, Intermadfate shafr
'& 18, Output shaft
7 G152

—_——

OPERATION

ahi3-78%3

i Position of shifting lever when driving forward

i ; ) - i : .
| Propaller pitch Arppaller ratic ! Shifting lever in posttion

[ Right hand Oppniite 10 enging rotation A

| Lefr hand ! A5 gngine rotation 2] .

Downloaded from www.Manualslib.com manuals search engine
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EN-MT1E-2

ENGINE

Sh3- 12821

— MATCH
\\M.&RK

SM31833

MAaTo- MARK

Hi3- 3368
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IMPOGRTANT POINTS — DISMOUNTING

PLUMPING OUT MARINE TRANSMISSION FLLID,

1. Turn the Fitter cover countsr-clogkeise o loosen the fluid

fire filtsr {1tam Aj.

Remave the filtar caver cormalete with fluia fine filter,

3, Fump owus old macing rransmissian fluid carough suction pipe
[item B} in the frirar compartment.

+a

MOTE: Max, outside diameter of sugtion hase is 16 mm {0,625 in}
|itern Ct,

DISCOMNEST THE PROPELLER SHAFT [(ltem DI FROM THE
MaRINE TRANSKISSION OUTPUT FLANGE,

REMOVE THE FLUID COCLER WITH PIPES [Item E).

MGTE: Plug the openings of the [ine and marine transmission to
prevent dirt entering.

DISCONMNEST THE REMOWE CONTROL [tam F| FROM SHIFT-
NG LEVER.

DHSCONMECT THE ELECTRICAL LINE AND FLUID LINES.

REMOWYE THE SUPPORT BRACKET {Ham Gl.

REMOWE THE MARINE TRAMNSMISSION,

l. fut the maech mark an the maring ransmission and incer-
mediate flange witn 3 per.

2. Suzoend the marine transmisgicn.

MOTE: The marine fraosmission witheut fluid and fluid coaler

weights appres. 431 N (44 kqf, 97 IbR,
k3 Fermmve the marine transmissien firting colts.
4. Puil the marine transmission away From e enging.

REMOWE THE INTERMEDIATE FLAMGE FROM THE FLY-
WHEEL HOUSIMG,
Pyt the metch mark on the inzermediate flonge and fiywheel
hausing before -emoving,

REMOWVE THE TORSION-ELASTIC COUPLING FROM THE
FLYWHEZL.

A,
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ENGINE EN-MT18-3

LR

SM3-1828)

Fhdi LBZ
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IMPORTANT POINTS — MOUMNTING
INSTALL THE TORSIGN-ELASTIC SOUPLING.

1.
2,

ol

e

tl.

uxnr .

Instalf the sarsion-elastic coupling 1o the Flywhsel

Check tw sxial tolgrances of the connection betwee maring
tranamission and 2ngine,

Atach caliper |- rkage (1iem H) 10 damper plate.

Apoly Baze of calicer ar right amgles ie plane surface of fle-

whgad hou sing,

Pretenzien the gauge ana set to 0,

Turn the Flywhesl stowiy, The gauge reading must not excesd |
0.1 mm {000 i),

Mownting surface of engine flywheal housing. |

Check the radisl tolerances of the cennectior hetween maorine
trensrrission and enging,

Arideh calizer linkags {Hem H) to damper plate.

Apply basz of caliper at rght angles to entering surface of
flyarlme] hoasing.

Pretension the cougs and st to "0,

Turn the flewhesl dowly. The gauge reading musy net =xceed
Q.1 men (3,004 in}. i

Muunting surface of engine fiywheel housing,
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EN-MT18-4

ENGINE

3928

Sl 3 TEET

Sl 3 TE0
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INSTALL THE INTERMEDIATE FLANGE.

1.

Locate the intermediaee flaage on the {ywheel Bogsing
wr align the maich mark,

Check the axial tolerances of the intecrmediate flangs (Con-
cantricity).

Agtach caliper linkage {1tem HJ to the damper plate [ltem O},
Apply base of caliper at right angtgs {0 centoring skrface of
intermediate flange [ltem K.

Prerensicn the gauge and et o 07,

Turn the flywhee! slow!ly. The gauge readimg must not exceed
0.16 mm [0.036% inj.

Check the radml telerances of the intermediate flange [paraile!
runaing.

Attach caliper lirkage ([tem H} t0 the damper plate {ltem J).
Apply baze of caliper at right angles to plane surface of the
intermediate flange 1ltem K.

Pregengion tihe gauge and set to 0",

Turn the flywheal slowly. The surface Seviation must not
sxceerd 0.05 mm (00019 i} 100 mm (3,937 in} messured
diametar.

INETALL THE MARINE TRANSMISSION.

1

Agody grease containing molybdencm disalfide 2 e input
shatt =oline §ltem L1,

m——

—_
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: ENGINE EN-MT18-5

e i e ey 2

Install the marine transmission o the intermediate Tange.

Tightening Torque; 37.27-40.03 N.m {380-600 kgf-cr1, 28-36 |6 ]
Auial Play [M: Minimuom 1 acon (0004 in)

MOTE: Assure clearange of axial play of the crankshaft.

INSTALL THE SUPPORT BRACKET {lrem ).

' CONNECT THE PROPELLER SHAFT {Hem [ T THE MARIME
TARANSMISSION OUTPUT FLANGE,

COMMECT THE ELECTRICAL LINE AND FLLID LINES.

CONMECT THE REMOVE CONTROL {ltem F] TQ THE EHIFT-
ING LEVER.

INSTALL THE FELND COOLER WITH PIPES (ltem Eb.

i
ERLEREF|

| - I FILL WITH AUTOMATIC TRANSMISSION FLUID [ATFI.

| . | ) .
Lrvr,._-j MOTE: The fiter element musr ba repewed whenever the firid is
: ».I\i_i: ' ¢hanged,
FJ | thﬁ 1. Turn filter cover counter-clockwise ana aull,
= 2. Fiii with 4.0 L {2441 2u.int of Automatic Trensmissinn Fuia.
s:—'F-- -
h\, i I r;?r= I2TF)
T 5 | Type of Fluid: ATF {Automatic Transmission Fluid}
i "’:___:‘-If"- I 0. DEXRON (-0, FORD M 2 334G,
x_:_ R_T—d: ALLISON -3
S we== g3 1ga%i Mo ather fluids uniess authorized by HURTH
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EN-MT1B-5 ENGINE
3. Hemowe filter 2lemant |zem N} Foom coves |lzem &)
? an Ckenk Deripg flom 01 snd glace new Filtar alemart onto
: Crver,
\\*::‘_\ 5. Chegk Q-ring {ltem R1 acud insert filter cover with fluid fine
-"1‘; fitter z¢ its stop (00 tha maring transmission housing.
KH
tP
S 3- 1833
A. Lock filter cover in peace by turning clockwise and pyshing,
MOTE: 'When mnserting the filter eqver, make sure that flat side
of cover {1tem S| matehes with lug (ltem T} in the filter.
SIS0 04

%;&3 |

SRt

e

T e

NEEA
— 1A,
MEIR,
ST 1850 Shg 1835

|
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Loosen {luid dipstick {iterm U} twrning the handle counter-
clockwisa.

Wipa dipstick with a ¢fean and cusifres elath and insarc
diostick to its stop,

Farmaove dipstick and check Fiuad level,

Imsery the dipstick 1 its stop and loek ot by surning the
handle cioekwisg,

et engire fun at idle speed with shiftirg lever in neutral
position until fluid coaler and all pipelines are Filled fn Flaid,
Shut down engine and eheck fluid level again, tf cedcessary,
Tep ud ke marking on tha dipstick.

KP)
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ELECTRICAL EQUIPMENT EE4

EE-3195E-02

CHAPTER EE

ELECTRICAL EQUIPMENT

DATA AND SPECIFICATIONS .. .. oovur oo EE. 2
: LOCATION OF ELECTRICAL EQUIPMENT ............. EE- 2
TROUBLESHOOTING oo ovrr e EE- 3
|§ GENERAL INSTRUCTION .oo.\vroeennn. . e EE- B
1[ BATTERY ..ttt e EE- 6
| ENGINE STARTING CIRCUIT ...... e, EE- 7

PRE-HEAT CIRCUIT oo . EE- 8

ENGIMNE STOP AND WARMING LAMP CIRCINT ... ..... EE- 8

‘METER AND GAUDGE CIRCUIT ...... N =1 =Su [

ELECTRICAL WIRING DIAGRAM
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EE-2

ELECTRICAL EQUIPMENT

DATA AND SPECIFICATIONS

Electrical system

Maltage . ... 00 0o e e o2 Direetr currane 12 volts gr 24 volts
Ground . .. ... . . o e e ... Negative [~} groend
Warning and indicaterr lamp . . .. .. L. .0 1.0 ... .. 4 piaceas
I Gauge illutmipationfamp .. ... e s e i e e 17 .. ... 4 pieces
Tachometer illumination lamp .., ... ...... AL, 2 piaces

LOCATION OF ELECTRICAL EQUIPMENT

. Water temperatuTe receiver gauge

. Engine tachometar

. Fuel receiver gauge

. Wolt-mastor

. Startar switch

. 1l pressdra warning lamp

- Battery charge warning lamp

. Water temprraturs warning lemp
. Intake air heater indicator larmp
., EHluminaticn lamp switch

o Do w1 R e R R

-
O

—
—

. 1Jik pressure recoiver gatlge

-
M

. Watar temparature switch
. Water tsemperature sender gauge
. Ol pressure sender gauge

—
t

—
o

—
tn

. Oil pressure switch

—
=1}

. Glow plug

—
]

. Starter blgck ralay

. Intake air heater relay
. Solengid

. Emergency stop relay
. Battery main relay

. Intake air Buater tirmar
23, Ralay

24, Sensoar amplifier

25. Fuel sander geugn

(% T L LN R R )
[t I o R =
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ELECTRICAL EQUIPMENT

EE.3

TROUBLESHOOTING

Symaiem
busine sngine dpes nat |
ERATT Gr I8 dirieult 1o ssar,
| PAuxiiiary $arting devies;
Standars specifications;

I
tausliiary STardinG device: |
Cgrion s zzoficatinng] |

wher 2ngine is runniag,
wwan if soqarmal sienal |
15 118UL. i
! tEonine does mar s |

Possibiz cquse
Pt

Aloraf axnaui s 2misrag —————————— A0l a5y 1AM TG ced e |

neatar sigear

Frecive asamr slug L. L, L

I ¥ Locsz wiring 2F heater signal ar cetac-ive

-
ot
* Befective wirng baTween Aearer znd Ziug

* Dafactive zowerrslay ... ... ...

* Dafactve asiter corrral tirar

Sclencid Soes nat apersra —"'—I__@:"W sto0 rslay
— e

¥ insufizient batsery voltice . L,

Solwmaid operatss when —---—--—| Ermeranency s1so felay |

SLATT2r swWiteh ‘s curmen

(o]

* Altgrrarss malfurczions . L, L ...

Farnody Fravention

S . DEzEfrcrorenlacs,

fapizce.

<. Rapair,

Ruopair o -2placs.

* Caective hpztar plue . oL A aciaoe.
| * Defecrive wiring betwesn naate; ang olug A E L LTE
* Defective serging resisvor . . L., ..., L. . Feglace.

v« . Beg.ara.

Hepair or racizca,

ZiAarge g replioa

® Saulty zgrrection st M terminal aF | ... Banair
AMErgengy ralzy
* LCefestive saieraid e e - . Replace.
| * Fauiy connection a2 B Y terminal L L L. .. Mepair,
i * Fauly cornection atB 2ad C carminals v Raparn

Wien tne sterier switch - [3.000

iz turned OFF, mha katiery
Bray switeh goes DFF |
and e solenoid fails =

* |nzuficiant valtage

aonrae, |-—|.-’-‘*If.e.'r:.1r:r

8 Melfyncuans ., .. ..

L= |

Srarrer COATHONG O ——e Iattary ¢

irEracer plunging

"—| Startar blocx ralay

* Insuffciznivelizge

| * Fiury cornscten ad carminais

| B oArgrnal eircuit aenorma

* Hoiay switch azrormaiizy
ineroner o' .city 2eowes reg anc TIowing
carz, oracen-dircyit ar bornt oot coil

—_—

—— Starer swiea’

| * Faulty conressian az zerninals
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(Fawlty contagssl, . . .

- .. Charge or replzes,

Repair oz replaca,

- - Charge ar replaes,

<. Desair,

Raciaca.

. Realaes,
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EE4 ELECTRICAL ERUIPMENT
Symatarn Possibls cause RamedwiFreveniinn

Imorpper disengagarient
a7 stzrier ar cafzciiva Aaic
functicn when rAging i3
ratating

3 ramaor |
AlanaTor

]

® [Cefeative scortscs voitage not cenarstedd ... Aaoairgrresiace.

tarte- slock ralay
® |mprocer fermindd coanethion . . ... ... -, .. REZTIF

® Aavased ~oanacTions (o t2rminals 2 and < ..., Rezair

—[ Starizr baach relay

Je.ciurctng during
inersids roTacen

e—
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® Fcuerte cotnenticons tC wrmirels 2 and C© ..., Aepair

1
i
r
1

————

g e

v —
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I

{ ELECTRIZAL EOUIPMENT EE-5
]

|

ExAMFLE:

IWE

BLALCH

1 mm*

00047 [0

e B e
H“‘u-\:_:\;:‘:;} :_J I'-_-::_" Ih'_;”:;#,a_‘_-:::ﬁ-.fj
_"‘"“ﬂ-\.\_\_\_ _-:_:_,_.-"-ﬂ' e .| :
S - S -
FEXMALE WA LS

|

L e
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GENERAL

INSTRUCTION

WARMING
Be iure ta disgonngct the ground cable befars servicing tAe
Hanincal eircu s,

WIRING CODE

1. Wiring coinr: a2 incicated by a cods,
B : Sleck Lg: Ligntgreen
2 Drown R . BRec
G : freen W White
L ¢ 3lus Yoo Yebow
. Tne first letzer incicates tha ground wire eoler ang sangnod

|etar indicatss the stripe color,

%, Arabic numerals indicates the cross sectinnal area of wiec.
3053 mmE {00087 in7

COMMNECTOR
z TAr zorrepiers #xist 25 Mmale anc *&male onreptiors.
= Mizie =an farnale conm2erors are classifies ascargisg 2 e

shgpe 2% [re terminsid in the gocnnecter [r3far (o tka Tigure cn
trz lefil.
Mzle and ferale connectars ace grovidsd wish 1 lcck, @0 that

]

ey can oo De separated easily.
al Aar eoqanector deparition, neld the eonaectar wnork che
cack znd szodrate [De connector.

MATE: ‘When tha connettoer is aulled by pulling the wires, the
connection betwgen the zrminals and the wires will be

damaged.
T Harmovwa the werminal from e conreciar.
a. Irsary & nonatuee serevedsiver or 3 erminsl culler between

ta:rminal and coarnectar sng’ ok fhe lock cerwesn cIr-
rmrinal and cannecoar.

o. When the lock ho: been released, poll e wirg o remove
tae terinal

2. liszail @ne eraxinal in the cznnector.

a, |nsary the erminal into he conneciar catil ine clicking :ound
f ook anoscement can ba a2,

E. il the wire 5 cosfirat CoereIT ISR ANGACETIENT

FUSE

o Thie power .00y ML 23 pwiiched ofF Tor fusa raslecsment

) Usa A Tuse with 3 suitacle ampsracy.
MCTE: Wire burning may be caused when a Tusz with &0 axces
qivaly |arge current zapacisy s U,
z If she *uie sacuic boow Sreouec <y nvisiigat2 tne cauis znd
rEmicYe T,
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EE-

ELECTRICAL EQUIFMENT

IPEDLAD =
EMELBE THAT Th2 % 1250 =1275
SATEAY 5 .
P ALWavs FLLLY 1]
CHARGED

- - -.:.'—"_-1-'_| P H
; -

| I |
L )

]I 7 uzeasc
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BATTERY

COMYEASISN FORMULA FOR SPECIFIC GRAVITY.

= Tha speciic gravity 2f aigctroiysz shanges sozsading 1o tha
temearsiurs of the elestraiviz im32if, herncs it s based or
a temperature of 2070 [B477FL
Zansequently, if the @mpooature 2o Z0°C when e
saecific geaviTy "3 measures, iF is A0Sestaly 0 conuvert the
massurad value to the equivaient veleg a0tz

Temparature conversion farmula: 820 = 51+ 0.0007 11— 20)
Whaers,

* 52015 the spesific gravity 30 30° 0 (rafarence remoorature)
w S0z the specific Jravicy &1 4N Maegsuring terigsrasuse
w 15 ihe f3moeraTure ALring Madsduremsns
® CO007 it the emosrature coafiicient ot the slestroiyts
MOTE: As a rough quide, if tha temperaturs of tha electroiyvte
rises or falls by 16°C (B3°Fl, the specfie grawvity of the
alsctrobyte will vary by about 6,07,

BATTESRY CHARGING

o Se caraful of the foitowing poin.

1) Whils the batery is being sharged, ansura 1nat the tempersture
af the eleciralyie does noi rise showe 4573 {113°FL

) While e Zarery is bheing charged, be particulary care®ul ta
rEwd it away Tram scurces 38 firs.

3 Tho arount of alecisgly e must he within the ipaifizg laval,

Specific gravity when battery is fully charged: 1,250 - 1.270 at 20°C

{63°F]

CLEAMIMNG THE BATTERY

Q@ If tre terminals at —he too of the DaTery 278 dirty, clean hem
with cald waier or [Lkewarm water,

Acpiy 1 light caating af qrease w :he erminals @ prevent
thern from rusting s 35 to pravent faclty zontacs.

o

COMMECTIMNG THE BATTERY CAELES

[ Clamp the cables sscursly o prevent imsroppeer SOALECT o8-
wween [ cales ano the Satre-y t2rminals,
a] Fa yery cars? not W aennect e | InG §—) J2ags in raverse.

|berausz this mzy cguse dquipmest un o the Catiery e
daragec.)

o ——
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ELEGCTAICAL ERUIPMENT EE-7

ENGINE STARTING CIRCUIT

1 CHECK THE COMTINUITY OF THE STARTEA SWITSY.
E Checx tae contisuity Setween terminals,
T I¥ cantinuity s NoC =arrect, rapiace the t2—er swizan.
[ | I

2 AN
/N[ g
|

A
\._I" ' . ! ! H
Hr| " | 8 .Ih x—TErmmaI\ B A, R M | BR | o |

Suritch positian ',

|
;
% L\ Iﬂ!_‘:i / i PRE-HEAT _“| b —— - )
/W - T ) I .[

OFF ! |
oN K |
T

0 ! ) . —
| START . Dl—""‘—-_r-"l—}—l_'—l—':l

CHECK THE QPEAATICK OF BATTEAY AELAY.

1. Clieck inat there is continuity bevween termiaais 1 ard 2,

2, Tnacic that there (s g conzinuity betwees terminals 3 and 4,

3. Cennect the oasitive (+) lesd from she batsery to wermiral 1,
Connect e nevasive |—j ead to terminal 2, Cheak that shere
is ¢continuity botweon taeminals 3 ang 4.

I 4. if oceration is not corraet, replaga she bastzry raigy.
: ] T CHEGQHE THE OPERATION QF THE STARTER ELOCK RELAY.
1
— - n 1. Check “hat tnere is o continuity betaesn terminals © amd &,
! i {D_ _f . H 2. Connec: the posizive () tead from mhe Battery to tarminal
‘ 5. Conaect e negative (=} lead ta terminad S. Check that

there iz cantinuity betwaens terminals C and B,

A, Conrect the positive {+] feag from she 3attzry ta tarminal
P. Cornect the negative (-] lead o terminal . Check thar
thore i3 ma continuity Betwesn terminale G and B.

4. H aperation is 1ot correct, rezlace the relay.

CWRCIT Jlasaeu
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EE-B

ELECTRICAL EQUIPMENT

PRE-HEAT CIRCUIT

e R e
S N 1
T L
- H :
T
SN20-194

ENGINE STOP AND

= LINK AOD
o
o
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CHECK THE DPEFATION OF THE INTAKE AlIR HEATER
AZLAY.

1. SMack tnat chers T coniinaity DRtwesa tErmingss WY ozad L

Chegk thag thare 3 ne continuity benween tarminais 5 and F.

o

Corpest the posizive i~ lead from ch2 bamary o teemirai W
Cennect the nedative [—) sad w terminal L, Check that thers
mocontinuiTy Gerween Brm nals 3 and F,

q, 1F operation & not correct, reciace the relay.

CHECK THE CONTIMNUITY &F THE HEATER PLUG.

Check the gontingity etaeen tarminal and body Jecunz.
I thera is o continuity, reolace 1he glow pluo,

WARNING LAMP CIRCUIT

CHECY THE QFERATION OF THE SoLENOQIL AND ADJUST
THE LINK ADD.

1. Conmact the barttery o the solemcid torminalz and confirm
that the solencid is drawn in.

2. Push in the plénger by hand and confirm tnat there is a
¢learance Betwesn the stopper acd the stop lever,

Standard clearance: 2 -3 mm (0.0711388 - Q. 11581 in}
I there is no cigarancs, pertorm adjustmen? wirh the link rod.
NOTE: O If the glearance adjustment is unsatisfagtory ar the
actien gf the solanaid ¢ suggizh, solanoid sdizura,

insuffizient output or enging stoppage may rasult,
= 1nstall the link rod with the nut at the top.

CHECKX THE CQPERATION OF THE WATER TEMPERATURE
SWITCH,

Check the continuily Delween terminals.
If cantinuity /s not correct, reclace the temperature switch,

i T

T Terminal 1 2
Water tempsrature; "G [*F} -

are than 96109 [205*—212_]__ ] r;_..:m.._-;.
Less than 91 {196} ! i

"

a——

[
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ELECTRICAE EQUIPMENT EE.D

SMZT-129G

SMZU-1312 ]

=
FMZ0-1308
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CHECK THE QPERATION OF THE PEESSURE SWITCH,

Chess e coatinui by Sebazen t2emindl ang acdy grouns,
4. Check that tsers 5 continoity woien argine is $10p0Dec.
oo Check [Mar tNere s Ao sensaussy WiBr sndie 15 FUANIinG.

.

f oosmtinuity is ngt cormacs, reolica the ail Srassure swiich,

MOTE: Engine oil prassdure should be more than 49 kPa 0.5 kof/

ert®, 7.2 Ibffin¥.

CHECHK THE JPERATICHN OF THE RELAY. WATER TEMPERA-
TURE WARMIMG LAMP RELAY)

1.
2.

3

Ciheck that teere 5 fontinuity betwess tecminals 1 ang 2,

Check thai there i na cantinuisy betwsen terminals 2 and
4.

Conrect the cositive [+ lead from ths bartery to terminal
1. Connect the asgative (—] lead to terminal 2. Check that
there is continuity between rerminals 2 and 4.

If operaticn is not coerecs, raplace the relay,

METER AND GAUGE CIRCUIT

CHEZK THE OPERATION OF THE TACHOMETER.

-
[

Connect 3 tarn-up tost tachometer, and start thy angino.

2. Check the iester and tachometer indicetions.
IF the indicated value of tachcmeter is net correct, replacs
the rachometer,
Standard revalution {ipm} I 00 1,800 2,000 I
Allpwahle value irpml oz 100 5100 100 }

CHECK THE OPERATION OF THE FUEL RECEIYER GAUGE.

1.

Wira the secaiver cguge, vaciable resister ard bartery, as shawn
in the Siaure at lecs, Check the indicated value o Tha recalver

. gayge at tne rafarencs resistance value.

2. T the indicated valuz is nog correst, replace the receiver csuge.
Fesistance: §1 | 335 103 240
Gauge reading | 102 E

B - B !
Allowzide value: % ‘ o Lq | _E !
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EE-1D ELECTRICAL EQUIPMENT
_ CHECK THE GPERATIOM OF THE FUEL SENDER GALGE.
[y
F e l\ £5 Measure the resistanze between terminals.
:::?M \\ 'ﬂi' \ ; If resistanes iz not correct, replace tha sendar gauge,
4 H'“‘-;_:f\.ilfl_-; [{ Float position | F | iz E
-, L] -, . v
2+ ‘,_“,"‘—"‘ll‘—j.';l!?"' ,__f_—-i‘: Standard registance: 0 T R | 103 | 280
1 g s e " — I A :
- ¢ -/ 4%% Aliswable value: 12 | =24 z103 | z2s |
; .
"/ p
g A * i
¥ SM20-i314]
; _ | CHECK THE OPERATION OF THE WATER TEMPERATURE
e s : RECE{VER GAUGE,
éﬁ-b {:T'J-i':l}*f . . . - h
ST 1. Wire the recelver gauge, variabie resistor and battery, as
] |—[(]j'-—§—-—[@—]— ghown in zhe figure at lefi. Check the indicated value on the
=" _:w racaiver gauga at the raferancs resistancs vakee,
o "'ﬁ{ - ' 2 Iftheindicated value i3 age correst, replace the ressiver gauge,
) Ragistance: O 43.2 27
;:j Gauga reading: =C {*F} 30 (176} 100 {212}
IM2E.910 | Allewable value: “C {F} + 3.5 {38} + 5.5 {43}

A '.:"- i
RN S
G

| ] )
l' —J'i‘“

5320
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CHECK THE OFERATION OF THE WATER TEMPERATURE SENDER

GAUGE,

1. Wire the sender gauge and ohmmeter as shown in the figure
at lett, Check the resiztoncs value of the sender gauge st the

standard water ternporaturg.

2, [ rasistance value is not carress, replacs the sendsr gauge,

Watar temparature: °C {*F | a8 (122} B0 (1781 100 213]
dtandard resistance: 0 :' 130 43.5 26.7
Allowable value: 0 | - 4.2 =25

CHECK THE QFERATION OF THE OIL PRESSURE RECEIVER GALGE.

1. Wire the racsiver gawge, wariable resistor and battery, as
shown in the figure at feft. Check the indicatad value on the

recaiver gawge at the reference currenc value.

2. If the indicated value is not 2arrect, eplace the receiver gauge.
I Rasistance a0 #10 1343 |
Gauge reading : g 414, 600 g [B, 30}

+0.7 10,7, 3] -
Almwablle value #0323 [0.3, 4.33 DO B

Init: bar fegftem?, Ibhn®]

MOTE: 1 bar= 100 s5u

CHECK THE DPERATION OF THE OiL PRESSURE SENDER GALIGE,

1. Wire ihe sender gauyge and ohmmeter as shown in the figurs
at left. Chack the resistance between the sander gauga and

the bedy graund,

2 if the measursc valug is not correct, replace the sender gauge,

O prassura I o 4 {4, 6 § [5, 30}
Standard resistance 1401 a0 1162
Allowalle value B 20 + 502 10

Linit; zar {kgflam®, 1bfin

MOTE: 1 bar = 100 kS

e

rewin
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ELECTRICAL EQUIPMENT EE-11

o '""—‘ GHECK THE OPERATION OF THE VOLTMETER.

i 1. Wire the voltmezss and <ransformer as shown in <ne figure
i at lefr, Ghacs the indicatzc vzlue on the volimstas §t tre
| refesence valtage vaiua.

2z ¥ the indicated watue is noat corract, rusiace the wvoltrierss,

! [ Gauqe reading: W - 12 i 1 |
| Allewable valug: V tes | :os

|_ TRAAMIFOAMES SK29.13059

: f s '-.-I CHECK THE 2PFERATION QF THE GEMERALLY USE SWITCH
[PLLURHMATICN LAMP SWITCH.
Chuack the contingity betwear terminals.

— i

ity

"::' li aperaZion is not coreect, replace the switch,
b
T Terminal
: r\ - - , 1 ' 2
: Swriteh gesition \ \
: 1 B el T
,_'.-5'_;/ 2 ! OFF

(L]
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TURBGCHARGER

TU-

TU-E20E-02

CHAPTER TU

TURBOCHARGER

DATA AND SPECIFICATIONS .. ... .. ool TU-2
CESCRIPTION ........ e et TU-2
TROUBLESHOOTING ........ Cheea s e voe. TUE
OVERHAUL CRITERIA ... i i et TU-S
BPECIAL TOOL L. it e TL-E
TURBOCHARGER ..o e it i TU-7
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TU-Z TURBOCHARGER
DATA AND SPECIFICATIONS
KR = TSSOV PP PR o | o o= L E 1
Turbine 1¥pe o cccsri s e s e AR flow type
Blower TyPa e smmms s resn e W BALFIfUGRA] type
Lubricating method .o e s e imnmseesnenes - BXEETAS] lubrication type
BEATING tTWPE cerieevceeee s v cvee e e mnn v s mnsnneenn e e FU flO@ting type
Direction of rOLEHON s smsmsn s s e@AMterclockywise as seen from the turbine side
DESCRIPTION

2, Turbine reter

1

1

|
1. Turbine casing
3. Heat protectar

4, Bearing case
5. Blower tase
6, Blower impeller

S5 10850,
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TURBDCHARGER

TU-3

Eymptom

TROUBLESHOOTING

Passible cavie

Dense ofack smoke

Migh valuiie exhaost

I Insutf.cient air intake -f

® A ceaner is choked with dose, ., L L. L, L,

causing ureater inlaxe air resistance.
& Airnletischoked ... oL L, L ... L.,

®  Airis ieaking from intake marniiold ., .., .,

—-—'ll Turbocharger does not rotate sSmocthiy, [

* Engirs nil impuritiss depasitedon ..o o _ L. .
rabor, resLIting in heawy rotation
ar sticking,

Bearing stizking

® |nsuificient lubrication or blockage . . . .. -
of lubricating oil lines.

*+ Abngrmal wear of damage ofseal ... L.
ring caused by waar of journal bearing,
due tg insufficient lugricatiaon.

* Tomperature of <roricating oil tee high . . . . ..

® Unbalapead retating oares oL L L L. e

#* |ncomplete warming-up, Fadere oo,
to idle befora stapping engine, gr
jaczk rabkit stars.

Ramedy/Fravantion

Disasserhble and clean or replace
the 3ir ¢leaner erement,

Repai-.

Reouir.

Owerhaul and clean turbecharger
andio- change engine oil.

Check lubricating aii system,
andfan repair.

Ragair.

Ghack coaling systemm.
Chanoge sutating paees,

Operate vehicle craperly.

——I Loose of daraged turbine rotor or blower impel

=

A

® Cyer-rotation, ... ... o

* Temoergture af exhaust gas wahigh L ., ...

% Fareign matwerpresent . L - ...

® Worn tRrust DRaricg - ... Lo

# |ncomplete assembly oo oL oL

Exnaust gas leaking efore turbocharger, , L L.
therafore insufficiest rovalutian.

Check and adiust the engine,
Check and adjust the engins,

Remgyr foirign material,
Inspent the air cieaner and air
intzke chgeifold,

Fepai- if necassary.

Cwerhaul and repair.

Reassemaoly.

Checs ang repair cornecsions,

like naiga.
Ceformed or biocked exhaust gas Ynes L, . L. Hepals.
therefore insufficiany raveatinn.

White smcke ] Choking gefects, ar deformatian ol .., .. .. ... Repair aod repiace the s,
ait rewrn ings 5 that ol leaks arocund

Sadden shenage of
lubricatirg oil
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alewer gr turbhine sidss,

Seal ring may be brokrr orwnrndee L L L

to aonorman wear ov thrust Wasner.

Abnormal wear ar damage of saairing ... L.
caused by wear of jcurnal baaring.

Beplare “He thrusf washar,

., Gwerhaul and sepair
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Tu4d

TURBOCHARGER

Symptom

Posaible cause

Gas eakage from exnaust system . ... ..

Loss of power

f=—— Air lgakage from air mantfald ... ...,

== Clogged air cleaner element

Carbon accumulation an the turhine

Foor respense of
terkocharger

High pached notse
and wibratéon

side seal ring and neavy rotation,

——Fcgr combusticn

Maise

Aamedy /Prevention

_Repair,

Repair.

. iClean or replage.

b——Turbocharger dirty or damaged . ... .. ... ..

& Dpoeailed “surging™ .. s e

Surging somerimes ocours when tha gas
grassaie ar the nozzie of the (urbine
housing is ehoked o when Lomprassad
air o fat Flow in proper responzes 1o
acceleration,

* Lagsenrotating parts .- . - . v e
» |nints loose betweon turbocharger L . .
and intake, exhaust manifald or
o Fines,

L——# [amaged bearing, looie ratsning parts,
imbalanced rotating parts, 2IC.
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Repair or replacs.

Change engine ail, clean
wrbecharger,

Check fual system and improve
combustion,

Cwerhzul and clean turbocharger,

—

——-
L

-
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TURBOGHARGBER TU-5

OVERHAUL CRITERIA

§M51-015)

.

SMS 015

Downloaded from www.Manualslib.com manuals search engine

CONDITIONS WHICH DETESMINE WHEN A TURBOCHARGER
OVERAHUL MAY BE NETDED,

THE ENGINE LACKS POWER OR ENGINE EXHAUST EMITS
BLACK SMOKE,

BOOST PHESSUAE IS BELOW THE NORMAL VALLIE,

Inspect the turbochaser boosy pressurs according 1o the
follow.ng orogedures.
NOTE: Bofore measurement

< Coolant temperatura should approxitmately 30°C {176F),
2 Air cleanar element should be clean,

| WARMING

When making a pressure test, be surz that periannel are adequate-
ly protectad against any stream of pressurized air that might ba
[ rafeased by a leak or the rupture of a hose,

1. Remove the SEnd plug an the intaks pigo and (nstall the hess |
and prassure gauge Jspecia! tools),

Special Tools: Pressure Gauge [09444.1250)
Haee (171081040}

2.  FPead boost pressure.
If the boost pressure is balow the specified value, tuchocharg-
ar owerhaol is needed.

Boost Pressure: Less than 12.75 kPa [0,13 kgfreni®, 1.8428 |BFAnT at
no [aad with maximurn revedation.
OTHER FALTDRS

T Moisy of axcessive vibration of the turbocharger.
Excessive engfne ofi conswmption,

Gas isakage at the wrbice end or Blower end.
il leakage from the turkacharcer,

Feole bk
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TU-§ TURBOGHARGER

SPECIAL TOOLS

Priar 1o starting an turbacharger averhaul, it iz negessary to have these spegial togls,

ATTACHMENT FOR MEASURING
TURBIME SHAFT RADIAL PLAY BOOST PRESSURE GALIGE

)

BODST PRESSURE GAUGE HASE

@yﬁ

09444.1 230 o dad-1 250 171081040
[ ” i
| i'-l—'—'lﬂ—"—--'nr-! ; J10
1 - T re
=
= [la8 L For assemble, dizaszsmbie
= = #ilgd sz ia . or measuring of the turba-
: - g e charger.
L L o T A
- I —
: 1 ¥ ii i
! L} e
fat
| __ua
i i = : |
|f =, .'#-'flh\‘; | |
o 1o i o
k | maiaing o .
i S For remawing tha saal plate.
::1:4 A
L Ps
ez ! /-'
L d |
| T [ .,,,I
e rm— 1
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TURBOCHARGER TH-7

TURBOCHARGER

T = 26.97-28.52
(275295, 19.9-21.3]

0 - 3 ~
_ ) ) 15 T=736-232
' N \-\f‘i ‘x\ (7535 5.4 A1

' : \
N ’r’?"? 3 T = 3.44-3.02
3 ™ “ﬁ\ \__1_[_35‘:_4_‘],2.5—2,9}
|
|

\ T=1.1%-137

k e 12
%\ﬁl A S 11214, 9.9-1.0] !
=~ B - ;
’_,__F-’ ] i
. 7
[
SMET-120
T = Tightening tarque: N {kafcmy, IBAR}
1. Turhine casing &, Bearing sazing 1. Blower gasing
2. Turhine rotor 7. Retamner ring 12. Thrust biearing
3, Sendring 3. Bearing 13, Seal plate
4. Holding plata 9, Thrust spacer 14. Elawvver impellar
E. Haat proteckor 10, Ol thrawar 15, Lock nut

WAPCRTANT POINT {3} — BEFQRE DISASSEMELY

1. Aotate the blower impeiler oy rand to sae if it urns smocthly.
{1 it does not turn smooihiy, clean and nspect the bear:ng ann
tarbiae razer.
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TU-&

TURBOLCHAAGEH

SM51-002

SME1-D0ZF2,

SMET-QT7

Saagare
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2. Check the turbine rotar for azizl play
I *he axial play i5 greater than che service timit, replace the
thrust bearing and/or theust shater.

Axial Play: 06 — 009 mm {00023 - 0,0035 in

Servige Limit; 0,11 mm {0.0343 in}

3. Check the wrbine rotor for radial play zsing a special taol.
If the radial play ‘s greater than the sernce fimat, feolace the
hearings andfor wroine ;otor.

Special Tool: 094441230

Radial Play: 0,11 = 0.18 jmnm [0.004 - 0.007 In}
Service Limicz 8218 mm {0.0085 in)]

IMPORTANT POINT [5) — DISASSEMELY

REMCWVE THE BLOWEE CAIING,

MOTE: © Make maiching marks on the blower case and buaring
ease to zid alignment during reassambly,

2o M the blower casing canngt easily be removed by hand,
tap it carafully ali around wsing & plastic hammar and
carofully remeve i1,

7 Be e¢areful not to damaga tha klower impalter,

REMOWVE THE BLOWER CASING.

MOTE: Be careful net to damage blower irpaller.

REMOYE THE TURBINE ROTOR.
1. Remove the dlower impeller fitting aot.

MOTE; Turn the lagk nut to slockwise to laasen the nut (left-hana
threadsl,

.

e


http://www.manualslib.com/

TURBOCHARGER TU-9

S51-02TA

FhiE 140283
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2 Rorove the blower impellee and the turbine rotor with hest
Protector,

BEMOWVAL OF BEARINGS.

1, Remove the segal plate.
Pull aut the szal plate used by special too!.

2. Remowe the oil thrower

3. Remocwve the thrust bearing and thrust spacer.
Loosen the belt, then remawa the thrust bushing using a 16
cia, COpper rod.

MOTE: Wheo removing the thrust bearing and thrust spacor, ba
careful not 1o damage the thrust bearing hola in the bear-
g &asa.

4. Remowa rthe retainer rings of sach bearng.

MNOTE: Whon rentaving the retainer ring, be careful not ¢ damagqe
the front faee of tha hols in the bearing cass.

g Famove the boarings
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TU-10

04y, THAGWEA

TLURBINE RCTOR i

L

51024 SMST 2T
TURSINE | FLOWES P
AOTOR IMPELLER

o Ol
INLET MMLE T

[QM_._ LA A
=)

CIL OUTLET

QUL IMLET

VIEW FROM
TUASINE ROTOR

EME | 4126

S5 -121
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TURBOCHARGER

REMOVE THE SEAL RINGE.

MOTE: When remcving the sual ring, be very careful not to demage
tha groave of the s«al ring.

IMPORTANT POINT (5} — ASSEMBLY

CLEAN ALLPARTS.

1. geforo cleaning, the disassembled paris should be visually
inspacted ta crnack for burning, abrasion, carbon depesic,
qag and oil leakage.

2. Theroughly clean ai! the parts with diesal fuel, using a sofz
Brash, and dry with comgressed air.
WNOTE: © Mevar use a caustic cleaning solution, as it may attack
alurninum.
0 Mewer asa 8 wiro brush,

ASSEMELE THE JOURNAL BEARINGS.

1. Install the first retainar ring in the besring easing.
WNOTE: & Hevellod adga of the retainer ring shauld be towards the
haaring,
= Make sure that the retainer ring i5 sacuraly fitted m the
groove,

¢ [nstall the retainer ring with the gep faging as shown in
the drawing.
2 Instadl tha Bearing in the bearing case.
NOTE: Apply clean angine ail.
1. |mstail the orher retging: ring.

NOTE: The anly nearest mrbne side of the retainer fing should
he installed aceording to tha fiqure on the [ofi,

a4, Repaal step 17 through 4} to install the second Bearing.

ASSEMELE THE TUREBIME ROTOR,

1. Instalf & resww seal ring i the seal cing groove of the fwrdiee
shart.
2. Position the neat protector on the bearing case.

—_———

————

N
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TUREGLHARGER TU-11

3. Coatthe journals of the turbine retor with claan angine ail and
instail the turbing roter in the bearing case,

MOTE: = The gap in the seal ring of tha tuchine shaft must face
towards the oil inlat.

2 Insott the seal ring concentric with the turbine shaft 1
it is inserted with uvpressonable force. it cmay be
damaded,

2 When fnserting the turbine shait, be very careful not to

1
e vé:f/ i SEAL AING 5AP | damaga the journaf kearing,
=== OIL WLET i
Shig1-0z8 |

ASS5EMBLE THE THRLST BEARING,
% Instatl the thrus: bush an the turbine shaft.
MOTE: Lubricate thrust bush surface.

2. Coat the thrust bearing with cl=an angine oil and install the
thrust beariag.

MOTE: Ahwvays use naw serews and lock washers,

SAS 168

CH PLATE.
AL NLET iNSTALL THE BA

ik 1. Insert two naw g2l rings on the ail thrower,
2. Install the ail thrower in the back plate,

MOTE: The openings of seaf rings should be positianed as shown,

ShgT-005a

3 install the back plate in the bearing nlata.

MNOTE: 7 The oil return hale should face the il gutlet side. Apply
silicons BTV, seagler to the flanged surface of the back
piate.

O Take cara that the silicone sealer does not protrude
fremt tha Hange,

551230

i FIT THE BLDWER IMFELLER OMN THE TURBINE FOTOR AND
TIGHTEM THE LOGK NUT.

NOTE: Remember that this nut has left-hand threads.

| A Y sne.a3
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TU-12

TURBGCHARGER

5MET-L]2
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IMSTALL THE TUREINE CASE TO THE BEEARING CASE EEING
SURE TQ ALIGHN THE MATCHING MARKE.

MOTE: Always use new lock plates,

ASSEMBELE THE BLOWER CASE.

1. Install the blower case to the bearing case referring o the
MACCHIng marks,

WNOTE: Coat the flange face of the blawer case with silicans BTV,
sealant.

2. Tiyhtan the zix fitting balts.

ASSEMBLY TEST

1.  Rotats the blowar impeller by 32nd (e oo 0Tt turns smoothiy,
Aefer 1o page TU-7.

2. Check the torbing rotor for axial play,
Fafar 1o poge TU-3,

3. Checkthe turbing rator for radial play wsing = special tool.
Redfer io page TU-8.

,—rraem
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TURBOCHARGER TU-12

ENSPECTION AMD HEFPAIH

Lrmit: mm {ir

[Pspactign | tem Standard ¢ Limit Ramedy ; Inspaction Frocedues
Turbine Shaft Quizida . 1228 . FReplags
Ciameter {04835}
Turbine Shaft Bend _ AL Replace
| [.ooas
' i
|
Seal Ring Groove Width — 1.63 Feplace shaft / .
of Turhine Shaft ; {00642} assembly. =
;
Bearing Case Inside - A Replace .
Diameter 1855 '
{0.7313]
B:
1711
{06736}
Journal Baaring [ nside _ 12.36 Feplace
Dhametar (0. 4366] J
: e f/ i"lr :
- R N
Journal Bearing Qutside _ 16.93 Reptace i \‘_:“: :’__H"
Diameter {D.GE3E] i b Rix = iy
| =T
AT R vi] e SMET03
Thrust Spacer Heighy - 4,43 Repiace :
H -.n,:\‘_‘
i 101764} : //,/ACP_ = .
I ! jt‘\"'l":':':"f"-c‘IC .. l"l
M ., _ A\‘ h'-. .H
i "\_H_ H:“ _’_::_/_'h .H'
' | SIS 00T
; Seal Ring Groove Width ' _ Gi: Replass : .;1___:.. —-te. i3 i
1 ' 1
i of Qil Thrower 1.75 . i !i
| {0.0623} : s
‘ G2: i ]
1.62
{00508 | Tl
! Ami51.205a
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TU-14 TURBOGCHARGER
Linit: men {ink
. | : l
inspection ltem Standard Limit Rameady Inspectian Procedurs
\ - |
Thrust Bearing Thickness _ 4,43 Replace
0.1754
]
i
Sealing Bore af Seal Flata _ H1: Feplace e
T ]
16.0% |
] {06373 _'FL\ |\ i Loy
He: i ’t::f&‘kai
14,05 il
{5531} |___{”‘
} SME1-COER
LK.F.]
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FUEL INJECTION PUMP 1P-1

IF-57144E-01

CHAPTER IP
FUEL INJECTION PUMP

DESCBIPTION Liviiicerrmnrinmrsninninsnns nmem s sresn s s sssssnasstassaians P- 2
TROUBLESHOOTIMNG ...ooeiveeerversncmsen e sncnsnsnms s scnesienes IP- 3
SPECIAL TOOLS ...ciis st snnis s st ssss s snsns st b rnes F- &
IMJECTION FUMP o icirriiiiiiis e i ramiis s e eer e s sreeme s smenam s IP- 7
FEED PUIIMIP ... e cemtib st b n st a e sm e e s em e s iP-17
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FUEL INJECTION PLIMP

-2
— .
i
Shi-SES

|

FUEL INJECTLCN P LIME

1. Higit pressure pipe &, Control red 9. Cam shaft

2. Delivery valva E. Control siesve 10. Cam

3. Plunger barrel 7. Plunger spring 11, Fuel feed puinp

4, Plunger 8. Tappet
]
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FUEL INJECTION PUMP

1£-3

Sympiom

TROUBLESHOQTING

Patsible cause

. T - P .
. Engine does not s1art ————/—— Fugl 121 rdacking injsction puma

Downloaded from www.Manualslib.com manuals search engine

* Suz!lings clegged or damaged | L. .

® Fuel fiiser clogges . . . .

*

&ir ‘A Fuel caused by improper

conmeetinng of fuel ine betwsaan

fued tack and Fesc punip

Flter incorporated ininlet side . ... .,

of feed purip cloggec

Fauly fead pump creck vaive ., ., ... .. ..

Feed pump piston spring broken

Feed pume gush roo or tapeet sticking . . . . L .

—( Fuel reaching injection pump |

* Fauity conrection of avcelerator - ., L, . ..
wirg m gump adjusting lever.

& Plunger worn g sticking

Caontrof rack faviry air sticking

Damages camshaf: bearing ..., ... ..

Fawity conrection of engine . .., . _ .. ..
SIOQ WIrE 10 JUMp stop lever,

—-Jl Mezzie faulty

% Fual lagkuge caused by loosened ..., L L.

np2zle noder.

® |_cw opening pressuce af noeezle o, L .

® Pozzle prescore spring oraken L .

* Plozile newgle sticking o nozzie bocdy

e -
— Fump out of timing

Imoraocsly f2tardad injection timing .., , . .

lroorree: ming cacsed by imoraper .. L L.

Irztallac o~ of cump.

Woodruf{ key for pumo camshatt |, ., ...

out ofi.

lprooker pre-stroke sojustment . L L

Remedy/Prevention
-

Clean ar replace fuel fines.

Clean or replanz the firter elemen:.

Fepair coanoetions.,

Ramave fareign matsrial.

Repair ar -zplace 5,
Rerclace ir.

Repair or replace it

Repgir conngction.

Reoair 1,
Repair it.
Correet or replace T

Rapairit.

Inspect amo sighten it.

adjust ir,
Reclare it

Caorraco or rechace ir,

Cerract injectinn timing,

Creck anging dming and correct

it

Aoplgos it

Carrent tioobin spacified

‘mjEcTion Tirming.
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1P-4

FUEL INJECTIDN PUMP

Symptom

Possible cause

Excessive smmais

1 Biack smoike

Excessive fuel delivery caused by L L L
incerrec: adjustment af tuel load
$1CDREr SCrEW,

& Tucoasivaly advanced iajection o000 00
!' rirmirg,

® Large spread in fuel delivery .o L.

Bad nozzle fuel sprav characterigtics . . ., . 0 .

—_————
_uiﬂllfte smoke

® |mprooerly retarded injection ... L L P
timing,

® Wigternfuel L. .o L

|mproper adjustmens of idle outton .. . ... ..

Low idle specd
irrzgular

— Bag fuel spray characteristicaf ... ... ..
nozzfes.

— Inoorrgerinfection timing ., .. .. ... .-

i |ncorrect initial tension sectingof L _ L L
E wdline spring or the spring orokan,

L fontrol rack net smoethly move . ., ., ..,
— large spread in fuel delivery ... ..o ... L.
T PLUMGEr WOTT & oo v e e e w e me e v e e e

'— Governgr linkage not smoathly .. ... ... .. ,

maove.
Defeptive feed pump . - ..

Agcelerator cable sticking . .. .. L L. L. L.

Engine always runs
3t hig speed

Engine starts and stops

Downloaded from www.Manualslib.com manuals search engine

— Govermor linkaoe sticking . .. .. ... e

L— Control rack stickiog . .. . .00 oL

— Fuallinesclogged . .. . . o .0 oL L

L Ajrin fuei c2ezed by damages . L L L L
fuel nes or wnproper connection of
fual lines.

Bemedy/Prevention

Adjust fuel celivery on test
stand,

Corractit,

Adjustir,

Chech and correct them,

Advance injeation timina,

Check ang clean Fuet [ines.

Correct it,

Check and repair them.

Corract it.

Adust or regtace it

Disassemble pump and repair it.
Adjust it
Beolace i1,

Correct t.

Dsaszemble and resair s,

Check and correct 13,

Dhisaszemble ane repa’r tne
g{:uw-_lrnnr,

Chec ang correciit,

Clgan qr ~aplace fuel lines.

Regair ruzl lines or repiane fusl
l'nes and gaskets.

==

rm—
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FUEL INJECTION PUMP |P-8
[}
Eymptom Posyibia causg Aemedy /Fravention
Engine Ras low power ——'—‘ Foamn gut af timing
® Excessive advancsd tinsing, . ..., .., . ..., . oheck and gorregtrir,

resulting is lmud kageking,

® Excasively retarded sming ... ... ... .... Check and corrace it
resultirg n black smoke.

. & Defective ‘njection pump oserfiow, L Rapair or replace it,
. valve.
; ¥ Food pressure tao low o oo L L L. Reric the feeed pumip.
| e Inproger accelerator catle acjustment | L. L. Adjust Te
® Fuel leakzge from nozzle helder ... .. ... Check and repaic nezzle nolder.
& Bad npzzle spray characteristic .. ... ... ... Reoair or raplacs it.
! ® | ooszred edjusting serew innpzzle L, L Adjustit,

heolder, reselting in low ppening pressure.

! # Mezzle pressure soring brokan oo L, ..., ., Heplame i,
—| Pomp Taully
# Foelfoakage from celivery vahve . _ .. .. L, .. Retgiten tho delivery vaive
e, helder i¥ ir s lanzened or replacs

Chring iF the O-ring ‘3 defective.

# Defarctive seat af delwesy valve L L L. Aepair or replace it,
assembly

& Oesivery valve spring broken 0000 L. Reglace tne spring.
® Plumgerwarm . ... ... ................ FBuplags- 1,

- w Large soread in fuel dalivery ... ... Adjustit.
* Wearef tappetraller .. ... ... L. .. .. Replace the reller.
& Camshaft bazring o or brokerr ., ., ... Haplsze it
* |moroper adpastment of governcr . L L. Adjustit.

fuzl load stopper soraw,

_aud knacking - Imaorleer injoesicn Ziming ..., ., L L, ... Carsectil.

— 3ad fuel nozzie speay pATIErT L. L. Checx and sovrect T,
afrer-dribile.

High nozzle gpening prassure . . . ... A just THE BPEMiNG Pressurs.

incarract fusl deliveriss to . .. . . e s +... PRaadjust the fyel de:iveries,
serne nozzles.
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P8

FUEL [MNJECTION FURP

Frigr to starting am injection puemp ovechaul, it i3 necessary to have these special toals.

COUPLING

089511-2000

CAMSHAFT END PLAY GALUGE

095111970

TAPPET CLAMP

T
Rt
o
T
o
A
o
8511-1194

BEARING REMOVER

e~
e - 3'_
[ 1
RO

e

09E30-1290
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SPECIAL TOOLS

HOLDING WREMCH
[ !

o
/)//,..,,
53
623 |

085111520

SAURGE ADAPTER

5

— ol
D951 11610 |Use with 085111970

PLUNGER CLAMP

Q9511-1730

BEARING QUTER RACE PLUMGER

sy

.

S

Q951 1-1640

|

TAPPET HOLDER

095111770

TAPPET ROLLER CLAMPF

08511-1760

DELIVERY WALYE HOLDER
REMOWVER

H__/’*;\

k!

-

]

-'}h
£

:1.

i~

-

(h

13511-1340

SPRING HOLDER

o~ <

39511-1960

ol

————
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FUEL INJECTIOH PUMP

IP-7

INJECTION PUMP

A-TYPE PUMP

T =38.23-44.12
(400450, 28 9-32.5)-—___ =

1. Injection pump housing 14, Controf rack

2. Valve holder lock plate 15. Key

3. Delivery valve hoider 6. Camshaft

4. {r-ring 7. Center bearing

B Shim 12. Camshaft shin plate and J-ring

6. Delivery valve stopper 19, Shim

7. Dwdivery valve spring 2{t, Bearing

B. Gaskat 21. Gasket

4, Dalivery valve 22. Bearing cover

10. Injestion pump element 23, O-ring

11. Balt 24. Diver flow valve
i 12. Jcrew plug 25, Soft washer

13 Jaint bodt Z6. Adapter

T = Tightening torqua: M-m {kgf.cm, Bk ]

. Gide cowver

. Qering

. Flunger contral pinian

. Plunger sortral sleeva

. Plunger spaing upper seat
. Pluriger spring

. Plunger spring lgwer seat
. Shim

Tappet sub-assembly
Control rack cover
Injection pump Ma. plate
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|P-8

FUEL INJECTION PUMP

| A

|'

o - -==-z.t_l'==d‘4
: NG
XLH |'fL_‘_\_“‘-'= Sa44.580
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IMPORTANT POINT (5] — DISASSEMBLY

-

i1

be used again must be kept separately.

WARMING
Breaking af the |ead ieals or crimp coapt by amyvone ather
than HING ar pump manufasture authorized service
stations to maka these adjustment will void the warcanty,

11 fued purmp ar governar difficulties are suspected, consult
sty HIMOD or pump manufactuwre authorized sarvice
siationsz, where the probiom can be cortected and tha injoc-
tion pump lead :oals and erimp ¢aps can be reinstalted as
required.

Measure and record the fuel delivery charactaristics of the
pump bafore disassembling it

Kaep the parts for each cylinder in separata groups and in
an grderly arrangement. Part: to be replaced and parts o

REMOWE THE TIMER ASSEMBLY,

Aefer to "SECTIGN TIMER™.

REMDWE THE GOVERMOR.

Refer to “CHAFT=R G, GOWVERMNOR",

IMSERT THE TAPPET INSEATER IN THE TAFPET HOLE.

Turn the camieafi and insert the tappet inserters in gach
appet hole whee theis tapoet 's 3t the nmnest position.

Spegial Toed: Tappet Insartar (095111770}

INSPECT THE END FLAY DN CAMSHAFT.

Uising a special tool inssect 35e clearance ' the axial direction

or @ namshats installarior.,

Agcembly Standard: Q.02-0.08 mm {0.00030.002 o}
Spacial Toeed: Camshaft End Play Gauge [636811-1971

Gauge Adapter (09511-1614]

m———

ey

—

r————
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FUEL INJECTION PUMP P-g

P - BEARIHG
Vs | = COVER
I —

1

| L
' " [, ™™ sHIM
A I PLATE

| "

|CRIVE EMDI aMda 140

=——TArMFET ROLLER

P CLAMP
rq a3
Hi Shid-Z0E

TAPPET CLAMP
i 206

[ PLUNGER ¢ L AR

1 LOWER FEAT SPAING

pLnger SREOVE

o i -
hk_&?u'?'-_:?\ﬁ‘_ |I| i .-hl' J_.'EI'
—-u-rc'—\\.,\_';—"'\, R - —

; Dl -207
BEARING
REMO/ER
o
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If the specivicatior is not met, use appropriate shim plares
at the drive end of carrskaft uncil tae specificadion iz mot.

REMOVE THE TAFPET ASSEMBLY.

i. Pusk e raopet with the rappes rolier clamp and rernove the
tappeter holder.

Speeiat Tool: Tappet Aoller Clamp (3351 1.1750)

MOTE: Ta prevant droppingof the plitnger and the plunger spring,
adpust the pump instaflation base o ehat the spodr surface
of the pump is slightly below the harizantal.

2. Bemaue the taapet thraodd the camsnast bearing Role.

Soacial Toal; Tappet Clame (39511-1180]

fEMOVE THE PLUNGERS, SPRINGS AND CONTROL SLEEVE.

. tlse the pluncer clamp hold the lower soring s2at and forlove
it tagether with the plunger.

Special Taoal: Plunger Clamp 0957111730

MOTE: o The slungers may aot be damaged.
2 Arrange the removed piongers in the arder of the eylin-
ders in the disassembly bax ta pravent confusion.,
' Bring the plunaer insection notch of the lawar spring
seat to tha top, and remove so that the plonger will nat
oy,

FEMOVE THE TAPER BEARIMG FROM THE CAMIHAFT.
1. Femnve tihe faper beare from the drive end ot the camsnaft,

Spacial Tood: Baaring Aemogyer (09500-12900
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iP-10

FUEL INJECTTON PUMP

BEARING
GUIDE BEMOVER

2. Llsg the guide to remove the bearing at the governor side.

Spacial Taol: Baaring Remover {02500 1296G)

PULLER

BEARING COVER

QIITER RACE

Sra-1 25
3. Lse the nuter rface pulier, ta tap out the outor race in the
J T .
R hezrirng cover.
.f"‘-—fl ﬂ-\""‘-\--___\_\_\q_' )
- Spacial Tool: Qutar Race Pullar (09511-1630)
§
Sh1-126

IMPORTANT POINT (S} — ASSEMBLY

WARMING
3 Wash all parts with clean diessd fuel before installing them,
and any defective or damaged parts must be replaced.
Do not allow dust or ather fereign matter to enter the
pump during assembly,
Apply grease to O-rings #nd ail seals befors instatling them,
Assemble the parts in correct order and to correct tighten-
ing tergues, assembied dimensions ete.,
= Agzembly takes place in the reverse order of disassembly.

L

0

INSTALL THE PLUNGER BARRELS,

1. Gefars install the plynger barrels snouid be inspect the pluncer
harrg:s and plungers For wear, seratches, or discalararion,

2. Tilt the plurger o abaut G0°. Pull the plunger out aoproxi-
matety 10 tc 16 mem {G,39-0.59 1n; and rzlease it to ses 1 i3
sligas down smoothiy from it own weight,

I¥ the plurger wides inmo e berrel oo or does noc slides
smocthly, realace the plunger assembry.

Downloaded from www.Manualslib.com manuals search engine
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FUEL INJECTTIN PUMP P11

Tddalre

3. Warch the planger actsh with the injgetion pump housiog
knoak pin.

INSTALL THE DELIVERY VALVES, SPRINGS AND HOLDEAS.

1. Betocre install the delivery valves, intpect the detivery wvalves
for seratches an the waive seat or the gisten sections,

L ';fﬁ

Shie-213

Downloaded from www.Manualslib.com manuals search engine

2 Install the gasker, spring, shirm and stopoer an the debivery
valve,
3. Arovisiorally tigibren tne defivery walwe holder with a new

d-rirng by nand.

MOTE: Tighten the dafivary valve hafder aftar installing the glung-
or.

INETALL THE CONTROL SLEEVES OM THE BARRELS,

NOTE: < Imstall with the conteol sleeve part to the front so that
the mark line: on both ends of the conteol sack are
equidistant from the body,

2 Make sure that the contret sleeve swings evenly right and
lett when the contral rack is moved to the right and lofr.

INSTALL THE FLUMMGER AND TAPPET.

1. Agserably cre pwnger and spring lowe sed:, inserung che
drivirg face marksa T 4 Umoes and e ouwwr 3830 noteh
aart upsvard soove plaze silel,

Spesial Taal: Plunger Clamp (09511-1730)
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FUEL INJECTION PUMP

ShE-30 T

'I'APGET""{;’

il - .@\" 'J.". CLAMF

ot Shld4 218 |

COMTROL SLEEVE

Shia-218 [
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2. Ingigll the tippet to Sw pump heosng wish the sdiusiing
shim,

Specigi Tool: Tappet Aeller Clamp {025717-1750)
Tappat Clamp (38577-11490)

3 Ising tha tappet rollar clarta o gress in che tappet and hold
1t inwith the tappet halder.

Special Tool: Tappet Molder (09511-1770)

MOTE: = Cheelk that the driving face af the plunger fits to the
aroave of the control sleeve before inserting the tappet.

' When inserting the tappat, chack that the control rack
slifes smoothly and withaut catching,

TIGHTEMN THE BELIVERY WALVE HOLDER,

‘When ore delivery valve elder is tightened, move the eantral
rack fc the right and leit and inspect the tightness of the rack,

Tightening Terque: 33.22-44,12 f-m (400-450 kgi.cm, 259-32 [bEf}

INSTALL THE CAMSHAFT WITH CENTER BEARING.

Flace a srnaél amount of ail or grease oo the sonter beariag ta
muig it o gagmishafs and the insrall the camshaft in the cump
Anuging,

i |
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FUEE INJECTION PUMP [p-13

¥

MEASURE THE SLIDING RESISTANCE OF THE COMTROL
RACK,

Assembly Standard: Lesz than 150 4 15.29 oz}

MOTE: Make sure that the contre! rack slides somoathly and with-
out catching.

gt - |-:| s
P VK] sty i
et ﬁﬁﬁ I m
Wirs BN R
! L x::‘:,,:
) [
R LT -
NLET e FhrZUG |

T T

|1|
Rl
o N

. = e T TRy

| ADJUSTMENT

PREFPARATION

Pl

t Muouwne zne injection pump carrectly on the pumo tester,

2 Artach a rack measurng dovice to the controd rack ard sef to
g
3 lastall calibration nozzles and lines,

Mozzies and Lines: Refer g "CHAPTER C. CALIERATION",

4. Insta| the cover an the feed pump mounting accfece and fill
e purng camshaft chambm with engine cil.

i
i
]

Bhld-ch
[N
Oy  OVIRFLOW
¥ Fipe
'(_J - s
S HIGH PRESSURE
el
My 140
gy B
VAT
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ADJUSTING THE INJECTION TIMING

1, Preparation of the pre-siroke.
al Rernowve the otate caver.
ol *netall @ pru-stroks magsur ing inseeu ment.

Brimy the iappet of the first cylinder to i Doitam dead
center, erd set the pointsr tip on the tapper,

Measure 12e ore-stroks (Moot plunger)

3

aj Ze1 tre anorol rack s full-lpse positian,
by * Loosen the overflow sgrew of sacn rozsgls hoelder.

el Cperate rhe high-pressurz pume af the pump eser and e
“uel rua out of the ovarfiow line.
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FUEL INJECTION PUMP

OWERFLOW PIFE

1 r\_,

]
L]
o

Iy ‘_]
ékﬁi‘:

PLLINGER
EARREL
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d] Mowe the angle dia to set t=e Ffirst cylinder ot the pumo
pottom dead cender and adjust the pre-stroke gauge to zaro.

NOTE: Battom dead center is the pamt at which the pointar of
the dial gouge does nor otove even when the angle dral is
rotated while fuel is flowing from the pyerflow lipe.

r] Turn the camshaft clackwise with the angle dial and rsaa
the dial gauge whes the fue! stops running out of the over
flow fing. This rzading /s ek pre-stroke ve ue of the pump.

Pre.stroke: Refer to "CHAPTER T CALIBEATION".

fi If the pre-stroke value i3 not within speeificstion, adjusi by
changing the Tapper adjusting shim.

Spucial Tool: Spring Holder [09511-1960]

ADJUST THE INJECTION INTERY AL,

1. Lsing the Mol cylinder nfaetion staricg point as a base,
insoest and aciust the injection intérval in the grder af njgce
Tz,

Injection 1ntervai: 55°45 — 607157

Injection Drder: 1—drd mGm3=5

2. M the “njerton iatarvals are ~ot witnin specification, adjuss

by ugirg the same procedurs as for pre-stroke adjustmer .

F—tr—
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FUEL INJECTIOH FUIMP

1P-15

o

'I"IMI N.G MARAK
. |

el 359 1

LW ALLIRAE 'l
AT

l"w—xr—u

odd.400 "
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Set tre Mol cylinder 31 the injaerion starting point, and check
that tha mnarks o the timer ang the marks on -he pump hody
are aNgnec.

if the tirming marks arg Aot aigned, ma<e 3 New mark o 1w
timer and easc the old mack.

CHECK THE TAFPPET TOP CLEAR ANCE.

1.

Sot the Mo, 1 oylinder at the injecticn <tarting point, then
move the *appel witt thg nangie,

Tappet Tap Clearance; Maore than 0.2 mm {0.0073 in}

2.

Fuollow the above procedure w check the other gy linders
[Mu.2 threugh Mo Gl

If me wpoer cloaranee is less than 0.2 mm (0.0078 in), re.
chack the ore-swroke.

MEASLURING AMD ADJUSTING THE INJECTHIN VI LUME,

Measure the injection wolume for gach ceniro! rack position
and purnp revalution

Injection Vaolume; Referto "CHAPTER C. CALIBRATION,

To acjust the ipjection volume, [pesan fhy pinion scresw and
irsert the adjusting zin into tne hale in the sontrol siBeug,
then maowe the sleeve sligatly.
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iP-16 FUEL {NJECTIDN PUMP

INSPECTION AND REPAIR

Inspection lten Standard | Limit Aemaedy Inspectuon Procedure
- S o : : —
Control Rack. . - - Raplace, Visual ¢haek j..a-'l'_" |'7|‘T
Bent, Wear if necetsary. e ‘Iﬂﬂ]:ﬁlﬁﬂ
Gear Teeth,
Wear
SrAdaG03
Press-fitied bush, - - Repkace,
Wear if REcessary.
1
I Siuta-EN7
Controd Slesve. - - | Replace,
Mear, Damaga + af necosaary.
- | i
b S4-E04
Tappat Rollar, Bushing - - Repiace, Wisuadl chock
and Pin. !t nacessary.

Wear, Damage

o]

i i
H : Thd <195

Lower Spring Seat. ' - — . Replace, Yistg| chegk
Wear, Damange if necessary, I
| S
i
! §MA-550
¢ Camshaft. - : - ! Replace, Visual ehock
Wear, Damaga i i : iF necessary. -

Camshaft Bearing, - - Raplaca, :
Buaring Race and Center if naceszary, '
Bearing, i

Wear, Damage

S5A

s
\_\‘:_.E__‘_

1
rda-a0R l
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FUEL INJECTION PUMP

[F-i7

FEED PUMP

FP/KS-TYPE

T=39.23-44.12
[400—459, 23-32}

T = 7B.AG-81.28
1800300, 5365}

T Comet packing, Copper gasket

K74, T_: 12751470 {1a0-~180, 814} _I
/Nvlan gagkat

14, T = 19.62-24.61 {200-250, 1415

T=4487-7.84
[20=80, 3.5~5.7}

1. Feed pump seriat Na, 12. Tappet
i 2, Joint bolt 13. Fin
3. Soft washer 14, 3liding bloek
4, Connector 13,
i &, O-ring 168, Piston
: 6. Checx valve spring 17. Baring
T. Check valve 18. Gasket
&. Priming pump 19. Pluy
4, Retamer ring 20. 3oft washer
1%, Tappet assembly 21. Filter
11. Roller

T = Tightening tarque: N-m {&gfcm, |bf.ft}

Feed pump housing, push rad, & oil seal

[4
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1P-18

FUEL INJECTIQN PUMP

INSPECTION AND REFPAIR

Inspaction ltem

Standard

Limit

Ramedy

Inspeetion Procedure

Walve Seat.
Waar, Dardage

Replace,
if neccezary.

Wisual check

Wear, Damage

Pistpn, Cylinder and Chl Seat,

Raglace,
it necessary.

ShISS 8

Filter,
Clogged

Clzan

V'rsual chieck

/ .

"—" SRR
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FUEL INJECTION PUMP IP-1

iP-514%3E-01

CHAPTER IP
FUEL INJECTION PUMP

DESCRIPTION e ioriiiss sesiesssannss e ss s mssr s s ssss st a e emsmsrate 424 IF- 2
TROUBLESHOOTIMNG e ceirmeeccmre s vt e bt mraraaaaa crerasiean IP- 3
SPECIAL TOOLS i e sismnismrse s s a4 s g s b IP- §
INJECTION PUMP ..ol e eSS A4S e s e e IP- 8
FEED PLINTE coiiiiieiecorisieirms ersmsmnsn s srwaar s snsssesssnsgnsnnngassnensanesnnnnsanne s IP-13
B L% (= = TPV PN IP-20
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iP-2

FUWEL JNJECTION PUMP

DESCRIPTION

FUEL INJECTION PLMMF

1. High pressure pipe
2, Dedivery valve

3. Flunger harrel

4, Plunger

L0 -1 o o

. Control rod

. Controd sleeve
. Plunger spring
. Tappet

SiSAIGS

9. Cam shafr
10. Cam
11, Fuel feed pump

Downloaded from www.Manualslib.com manuals search engine
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FUEL INJECTION PUMP iF-3

TROUBLESHOOTING

: Symptom Possibla cause Remedy/Prevention

: Engine does nat star: —.-._| Furl nor reschicg injecticn sump i

® Fuellings clogged ar damaged . ... .. ..., Clean or replzce fuel lines,
® FoelCilterclogged . . .. ... ... ... .. ... Clean or replace the filter giement.
! & Airin foel cadsad Dy impraoer 0L Rensfr tannections,

connections Gf furl ling cetween
fuel tank and feec punig

% Filrer incoroarated inietlecacds o0 0 00 0L A2 mawe Faraigt material,
. af feed pueenp clogged

* Faulty feed pump check valve ., _ ... .. .. .. Fepair or replace it.
® Feed pump pistan spring braken ... ., ..., Replaceir,
! # Fued pume: pesh rod or t@apget sieking ., ., .0 Bepair of replacy o

—! ~ael rezching injection Dumd

* Faulty conmection of accelerator ... ... .. .. Fepair connection.
wire 1o purnp adjusting lever.

& Conrrol ragk fadlty or sticking ., ., .. ... .. PRepairi

) & Dimgged carnshaft bearng . .. ... ... ... .. Rapairi,

. * Plunge-wornocsticking ... L Correct or replace it.
& Faulvy canrection of engine .o L ..., HAepairig,

stop wire g pump stop lever,

—-i Mazzle faulty

& Cygl lpakzge causes by loosened 0oL L Intoect and tighten ii
no zsie Aaider.

: # Lowaopening pressars of mozzie . ..o L. Adjustin
% MNozze pressurs spring Droken Lo FReplace it
1
' & Moggle neadle atick.ng ro noggke body . ..., . Correct of replace G

F— Puma aus of timing !

& lmprocerly retarded njecticn fiming L Corregt injeatian timing,
® noorrert tming coused by improger L L, L Check sngine timiérg ang correct
Imstailaton of pemp. i
D » Wongruif key for pume camsnaft oL ... PReglacs it
cur afs,
* mproper orestrake sodiosTment L, L L _ .. Corzct Ttoogbtain specified

injestior mirc.
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P-4 FUEL INJECTION PUMP

Symprom Pasiible cayse
o f T——
Exressive smake Black smoks

® Excessive fusd delivery cavsed &y .. .. .
ingorrect adjustment of fuei load
STOREEr $rew,

» Ewcessiveiy advanged injection _ .., L,
Liming, '

& | arqe sorzad in fuel delwery .., . ... ... ..

® Sad no2xie fuel spray charscteristics ., ., L, . .

*~—i White smare

* improperty retarded injeetion o C L
timing.

* Waker . flazl

Laow idle speed Impraper adjustment of idle button . . . ..,
irragular

—— Bad fus' spray characteriszicof ., ., ...
nozzles.

— lnogrrect injection timing . . .. . .., ... ... .

— incoredct initizl tensien serting of _ L L L.
idting sprirg or the spring beokers,

—— Control rack not smoothly meve ., . _ ... .
—— Large spreadin “uel delivery .., . . ... ...,
— Plumgor swarn .o

F— Governos linkagz nagt smeatnly ., ., .
mave,

—— Defective feedpuene . .., ... L.

Engine alwsays runs Locelsrator cagle sticking ., ... L L.
ar iy speeg

4

—— Coverngr linkage sticking . . ... L.
—— Cantrai rack stickieg o L L.

Engine starts and stops————— Fured [ires clogged . .. ...l

L— Airir fuel caused by damaped .. ..,
fugl lines ar impraper connection of
fuel {ines.

Downloaded from www.Manualslib.com manuals search engine

Aemady/Freventian
Adjust Fuel dalivery an fest
stand.

Correct it

Adpust it

Check and egrrect them,

Advance iafection timing,
Check and clean fuel lines,

Correct it.

Check gred repair them.

Cotrecsit,

Arljust or reptace ir,

Disassembie purcp and repair i1,

Adiuss it
Heplacs it.

Carrect ig,

Disagsarmble gnd repeir it

Chack and sarrect 1.

Qisassemble and repair the
QOYEFMOT.

Check zod correct it.

Clean or replace fuel lines,

Repair fuel |'nes ar replace fuel
lings and nazkets.

———
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FUEL INJECTION PUMP 1p.5

Symptom Posyibla cause RemudyPrevantion
. Enyine nas law power —-———l—LP‘L; mg out af timing
* Cxoessive advanced ciming, . ... ..., ... ... Check and correat Tt

resulticg inicud kaocking.

* Excessivaly rotaraed ©iming . ..., ... .. ... Check ai} CorrecT it.
resdicing in black smake,

. * Dwfective infection prmp overflow . . .. . Reoair ar realaer it
valya,

. ® Feedtpressure toolow . ... ... ... .., PBepair the fesd puma,

* Inproper accelerator cable adjustment L, ., Arljest it
, —! Mezzle ff@

.| ® Fuel leakage fram sozdle halger . . . . .- Cherk and repaii nazz:a hotgar,

' * Jad rozzle spray characmeristic ... ., ., . . Repair ar reslace it

* Lapsered adjusting screw in nezzle | . oo Adfustit,

helder, resuiting in low opening pressure.

' ® Muozzle prassurs soring beoken oL, L L Aepiace i1,
pmesl Pomio faulty
® Furl leakage from dalivery valve ., ., . Betighten rhe delwery vghe
hesiduer, Aoigar if it is lnosered or replace

: O-ring if the O-ring i3 defective,

* Dernctive sear of dalivery vaive .., ., Regsir or replace T
aszambly

* Derivery valve spring Groken ., , . o, .., .. Repiace the spring,
« Plungerwarn ... ... ... ..., ..., Japlaceir,

' ® Large spread in fuel delivery .. . .. ..., . Adjust ir,
* Wear of tappetrollsr o .., L. v . ... HAeolace the roller.
* Camshait bearing worn or broken .. .. . .. PReplaca it.

' * |mpreger adjLstment of governar ., L L L L. Adjestiy,

fuel Inad stoopsr screw,

Laud knnck:ng T Impriper infection timing . .., .., ... ... Correct T
: Bad fuel nozzle spray pararn .., ., ... . ... ©Check 23 coerdct s,
atter-dribipla.

== High nozzlo openurg preswire ... .. v .. Adjust the aogaing preswrs,

' i Incorrget fusldeliveries e ... . . ..., Readjust the fusl doliverys,
some nozzles.
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iP-G

FUEL INJECTIIIN PLIMP

Priar to starting an injection pump overhaul, it is necessary o have these special tools,

COUPLING

( N
@6.

D3511-2000

CAMSHAFT END PLAY GAUGE

035111970

TAPRET CLAMP

085111150

BEARING REMDYER

08500-1280

Downloaded from www.Manualslib.com manuals search engine

SPECIAL TOOLS

HOLDING WRENMCH

Pugi1-1520

GALMGE ADAPTER

-~

¥

-

B9511-1670 [Lse with $%511-1970}

PLUMGER CLAMFP

9511-1730

BEARING OUTER RACE PLUNGER

95 11-1630

TAPPET HOLDER

r/"'q\l
p
e

f:--"’

t

095711-1770

TAFPET ROLLER CLAMP

185111764

DELIVERY VALVE HOLDER
REMOVER '

~
- \

Pl
@h /,)

-

085TT-1340

IPSING HOLDER

-

O =
LR e
‘x.dﬁ-’-:/

08571-1860
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FUEL INJECTION PUMP Ip.7

TIMER EXTRACTOR

’ 09511-199¢

Downloaded from www.Manualslib.com manuals search engine
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1P-8

FUEL INJECTION PUMP

A, AD-TYFE PUMP

INJECTION PUMP

Delivery valva hotder
G-ring

Shim

Dalivery vaive siopper
Defivery valve spring
Gashet

Delivery valve

L U

—
o w

. Bolt
Seraw plug
. Jaint balt

)
W or =

. Injection pump hauaing
. Valva holdar lock plate

Injection pump efement

T = 38234412

14.
13.
1E.
17
12,
12
20,
21
22.
Za.
2t
28,
24.

{400-450, 289325} —___

T = Tightening torque: N.m {kgf.crm, [bf

Contral rack
Key

Camshaft
Center bearing
Camshaft shim plate and O-ring
Shim

Eearing

Gacket

Bearing cover
DO-ring

Cyer flow vaive
Soft washer
Adaptar

Side cover

. Tring

. Flunger controf pinion

. Plunger control siesve

. Piunger spring upper seat
. Plunger spring

. Plunger spring lewaer seat
. Bhim

. Tappat sub.assembily

. Cantred rack cover

Imjection pump Mo, plate
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FUEL INJECTION PUME P-4

IMFORTAMT POINT {8) — DISASSEMBLY

WARMIMNG
& Eraaking of the lzad seals ar <rimp caps by anyone ather
than HING o pump manufacture authorized seryice
stations to make these adiustmant will void the warranty,

* If fued pump or governor diffieulties are suspected, consult
only HINO &r pump manufacture guthorized service
stations, whers the problem can be corrected and the infes-
tion pumgp lead seals and crimp caps gan be reinstalled as
required.

Ll

0

Maasure and record the fuel delivery characteristics of the
pump s fore disassembling it.

0 Keep the parts for each cylinder int separate aroups and in
an arderly arrangement. Farts to ba replaged and parts to
ba vsad again must be kept saparately.

REMOWE THE TIMER ASSEMEBLY,
Refertc "SECTIGN TIMER",

REMOWVE THE GOVERMNOR,
Rafar o "CHARTER GW, GOVERMOR"

INSERT THE TAPPET INSERTER |N THE TAPPET HOLE.

Turn the camshaf: and inseri the tappet inserters in each
tappet noie when their tapges is at the highest position.

Special Tool: Tappet Inserter (0$511-1770)

INSFEGCT THE EMND PLAY 3 CAMEHAFT,

Lisizg a sparial tool ingpaest ehe closdance in the axial direct:an
an a camsnaft installation.

Asgambly Standard: Q.02-0.08 mm (0.0008-0.002 in}

Special Tool: Camshaft End Play Gauge {19511-1974]
Gauga Adapter [095171-1610)

R ShAC £ PE -
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1E-1D

FUEL MJESTIAMN PLRF

_——-BEARING

COWVER i

Sha140

{DRIVE END)

!
|

TAEPET ROLLER- |
CLAMP |
S4-803;
SR N5

TAPPET CLAMFP
Sh-206

s LOWER SEAT SFR I8

FLUNGER GHGO""}_L
—— ,...\._ - a Pl ;ﬂﬁ?fﬂ

R —
Shlagn?

ELARING
REMOWVER

SMA1Ed
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[F the specificaron is Aot met, vse appropriate shim plates
at the drive ernd of tamsthaft untii the soecification is mec

REMOVE THE TAPPET ASIEMELY.

1. Puch the tappet with e tapoel roeler clame and camows the
tappeter holder.

Spedial Tael: Tappet Rallar Clamp (09511-1750)

NOTE: To prevent droppingof the plunger and the plingee spring,
adjust the pump installation base so that the upper surfsce
of the pump is slightly below the harizontal,

-2, Famaove the tappet throvoh the camshatt 2earing hole.

Special Tool: Tappet Clamp (09511.1196)

REMOWE THE PLUNGERS, SPRINGS AMD CONTROL SLEEVE.

1. Use tne plunger clamp hald the lower ¢pring seat and remove
it together wite: the piungar,

Special Tool: Plunger Clamp [09517-1730)

MOTE; < The plungers may not ke damaged,
) Arrange the removed plungers in the otder of the cylin-
ders in the disassembly tox to pravent comfugion.
75 PBring the plunger insertion notch of the lower spring
s8ar 1o the tep, and remove. sa that the plunger wil oot
drop.

REMOVE THE TAPER BEARING FROM THE CAMSHAFT.
1. Ramove <he taper bearing from che drive axd ot tre camehsfr.

Special Tool: Bearing Remeover [09500-1290)
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FHEL INJECTION PUMP 1P-11
| 2 Lise the guide io remave the bearing at the governar sida,
@ ‘ % Special Tool: Bearing Remoyer {09500.1290]
BEARIMNG E
GUIEE | REMOVER
SMA-125,
3 Jszothz outer race puller, 1o tao our the oubar rac? in ohe

FULLER S
N,

BEARING COVER “‘\

i
CJUTER AACE .‘I'H—;'I e T

FA-126
|"l \"'l
f
H A
/o -fl
¢ '—-\ |
Y a
Ty
: e S (T
i ! 47 et B
-._\ .-'—-x*.:___;; ﬁlﬂ
\-L-_____d_.-.'f—'-“'
i Shad A1
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HAPO

hwaring cover.

Special Tomd: Guter Race Puller 10951 1-1680)

RTANT POINT (5} — ASSEMBLY

WARNING

2 Wash all parts wish clean diesal fuel before installing them,
and any defective gr damaged parts must be replaced.
Do not allow dust or other foreign matter to enter the

O

pump during assartbby,

[

ing terques, assemblad dimensions ste,

h

Apply arease to O-vings and oil seals dafecs installing them,
Assmmble the parts in correct order and to correct tighten-

Aszembly takes place in the 7everse order of disaszembly.

INSTALL THE PLUNGER BEARRELS.

1.

Bafore install the plunger oarrels sneuld be inspest the glaroer
Darre’s ane plingsrs far wesr, scratches, or discoleration.

Tilt the plunger tz abegt 50°. Pull the nlunger oLt apEroi-

maery 10 e 15 mo {0.389-0.39 A} ard roigase it to osew il it

lides down smoobiy Tom s swn weight.

it the plunger wides irto the bzreel too or does not slides

smacthlyv, reolace tne ciasger assembly.
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iP-12

FUFEL INJECTIGH PUMP

2M4-212

FiviLS085
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3, Marck the plunges mocch with ths isfeetion pump nousing
Lhock pin,

INSTALL THE DELIVERY VALVES, SPRINGS AND HOLDERS.

1. Bufore imstall the delivery valves, insgpect ihe delivery walues
for gorarchiey an the vglue seat or the piston sections,

. install the gosket, spring, shim and stepper on the delivery
wilwe.
3, Provisianally oghren the delivesy valwe holder with 3 new
Qhring by nanc.
MOTE: Tightan the dalivary valve halder aftar installing the plung-
ar,

INSTALL THE CONTROL SLEEWES ON THE BARRELS.

MOTE: 2 Lostall with the contral siesve part to the front so that
the mark line: on both ends of the conteed rack are
equidistant fram the aody,

D Make sure thar the control sleeve swings avenly right and
left whan the cantrol rack is maved to the right and left.

INSTALL THE PLUNGER AND TAPPET,

1. Aggamdiy {he plunger and soring 'ower seat, crsEtTIng The
driving Fare marked with a number and e loewsr scar 1o0tTon
psrt upward (cover plate sidel.

Special Toal: Plunger Clamp 103511-1730]

——

- ———
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FUEL INJECTION PUMP ERE:

5217

Ehid-dga

) e
h i Ilr
I_; - Shld-31 |

Shld-i04
. —
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L. Irstall the taopet o the zump housing witk e agjusting
$him. C

Special Tool: Tappet Agllar Clamp 10951 1-1750)
Tappet Clamp (09511.11580}

3, sing the tapoer reller clamp to press fn the tappet and aoid
it in wizh the tappet holder,

Special Tool: Tappet Haldar (095711-1779]

MOTE: O Check that the driving face of the plungar fits to the
groove of the control sieeve before insarting the tappet,

T Whan inssrting the tappet, check thet the contraf rack
slidas smaothly and without catching,

TIGHTEM THE DELIWERY VALVE HOLDER.

When gne delivery vatve halder is Ligntened, move the contro:
rack to the right and loft and insoect the tightress of the rack.

Tightening Torguer 38,2344 12 N [400=450 kgf.cm, 29-32 b}

{M2TALL THE CAMSHAFT WITH CEMTER BEARING.

Flgee a zmall amoeont of il or grease on the center Gear'ng 10
hald it 1o cansnaft andg sre instal the comshatt in the pump
hausing.
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P14

FEHEL INJECTION PUMP

WLy
III

T '*'*]' R
| iy

J'tnc

'“\._\_.9‘(_L

'
1
)
1

Swd-a0g |

SR

T
£ HI

.z

'-.J;u[?f‘ ﬁ.j ]l-.

"L-l I"EI;_J_IL';:J.UI .

OWERAFLOW
< r PIFE

iH PRESSLAE
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MEASUAE THE SLIDING RESISTAMNCE QF THE CONTROL

RACHK.
Aszsembly Standard: Less than 150 g {529 o=z

NOTE: Make sure that tha contral raek slidas smoathly and with-
out catching.

ADJUSTMEMNT
PREFARATION
1. Mount the injecticn pump co-ractly or the pump tester.
2. STtach & rack medsuring device o the contrel rack and sof o
gy
3. Insta| calibraticn ~ozzles and linss.

Mozzles and Lines; Refer to "CHAPTER G. CALIBRATION™.

a. install the cover on tre feed purrp mounting surfage and fill
the pump camstaf: chamber Wit eAgine o.l.

ADJUSTING THE INJECTION TEMING
1. Preoatarion of the pre-stro%e,
at Remove the plate cover.

kal Install @ pre sroke madsuring insirment.
Bring the tappet of the first eyiinder o its boitom dead
canter, and =of the podnter tio or e appet,

2. Measuca b presatrake (Mo 1 alurgerd

al Zet the control reck at lii-lozc pos:idon.

bl Losen the guerdlow sorew of eacn nozzle holder.

zl Doerae tre nige-pressure pemp of the gump teser ana |8t

foel run act af *he averflow line.

—namy i

o,

— -
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FUEL INJECTION PURME [P-15

GUIDE o
GROOVE @
_x\ I'F."‘l )
| R T
|l

=

Thd 2737

[

FLIEL

f
PLLUMGER —
aaRREL ]

i

el

! o -_F::I; FII
S

i

I
Sl -G0a !

., Lo
Lo T
LT
— v _.'|_|_I"=__“::

: L™ P N1
:3%, s --_-,.-_._1:4_—_.‘_,-._:_;'[&:,&,-:,-__..1 =
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a Mave e angle dial to et the Sret eviinder 2f tre oumg T

bottorn dead center ana adiust tns pre-srroke gawge to corg,

MOTE: Bottom duad centar iz the paint at which the pointer af
the dial gauge does not meve ¢van when the apgle dial is
rotated while fuel is flgwing from the overflow linu.

| Turn the camehaft clockwisey with the angle disl and resd
the dial gavge when the fuel stops running out of ths over-
flaw 13me. This reading is the pre-strake value a7 the puT o

Pre-stroke: Aefer to "CHAPRTER C. CAELIBRATION".

fi If the pra-stroke walve is not within specification, sdjust by
changing the tappet adjesting shim.

Special Tool: Spring Molder {09511-1960)

ADJUST THE INJECTICON INTERVAL.

1. Using the Me.l eylinder injection starting point 45 2 base,
inspeot and adjust the injestion interval in the order of injzc-

tion,
Injection Interval: 53745 — BO°1E"
Imjegtion Order: 14 -2—6—-3-5
2. If tne ‘mpection intesvais sre Aot wilaie specification, adiuet

Ty Using tre same procedure as for peedatroke sdinstment
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IP-15

FUEL INJECTION FUMP

Shld 225

TAPPET HAMELE

SrAd-Z5G

WARELATIOMN

 WOLLIME

-
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i

ZBer the Mool eylinger 3t the injertion starting peing, and check

that she marks on the fmer avd the marks un the pemp body -

are aligned.
IF tne timing marks are nod ghigned, make a pew mark on the

timer ard eraze the old mark,

CHECK THE TAPPET TOP CLEARANCE.

1.

a1 the M.l gy.drder at e injection stariing point, then
mave the appet with the hancle.

Tappet Taop Clearance: More than 0.2 mm {0.0079 inl

)

Sollow the ghoue progedure (o cneck e ather oylinders
1Mo 2 through Mo.g).
If the tapoet cigarapce &5 less than 0.2 mm (0,0073 in}, re-
chock the pre-stroks.

MEASURING AND ADJUSTING THE TNJECTIOHY WYOLUME,

Meagzure the injection wolums for 2ach contred rack position
and pump revolution.

Injection Yolume: Referto "CHAPTER €. CALIBAATION™.

To adjust the injection welarme, loosen the pinion screw anc
inserl the adjusting @in info the hede i the control siewve,
then move the saeve slightly,

e

Y
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FUEL INJECTIIN PUMF 7
[MSPECTION AND REPAIR
—
Enspecticn ltem Standard i Limit Remedy Inspactian Frogedurs
I | e |
Control Rask, - | — ' Replace, Wisual check e
Bent, Wear : i if necessary. ""-—r'qj:ﬂ]IéIE
: : i ——zt{[ [
. e 7y
Gear Teeth. it | _'-@ I
YWaar
1
G453
Press-fitted bush. — - Replaca,
YWear if necessary.
. I il "'}\;‘J Saa-a07
Contral Slosye, [ - - Raplacs, Witual gheek
Waear, Damane if necossary.
5t
?
¥
SWEC A |
Tappet Reller, Sushing - - , Raplaca, Yisual ghack
and Pin. o if necesaary.
Wear, Damage (\ |
i s
: : ,.\@ri;}
; |
i i ' Sht 820
Lowar 3pring Seat. - - Replace, Visual eheck
Waar, Damane if necessary.
i Canishait, - | - Reaplace, ' “isual chack
i Wear, Damage . if necessary, ! q—‘.?‘{'
i A L
I «X/M
! ™y ‘%\jllf
i Shdc-301
Caimsnaft Searing, - ! - Replace, v Wisual check )
Eearing Race and Canter : if necessary. i 4""1?-_“'-
Bearing. : = :
Wear, flamage : o
. 1 il
| ‘ by o
| e
I
; ! has 508
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1P-18 FUEL INJECTION FUMFP

FEED PUMP
FP/KS-TYFE

M14, T = 12.75-14.70 {130-150, 9-10}
Mydan gasket

L S M14, 7 = 19.62-24.51 1200-250, 14-13]

[{}:‘_"_'_\.;" 2/ Comet packing., Copper gashket
T =29.23-44.12 {[L[__.J: Y
{400 —45¢, 23-32} i tf‘" 2
T8 ot
r——0
T =78.46-88.25
{800-300, 58~-55}

T=491-72384
(8084, 3.6-5.7]

T = Tightening terque: M.m {kgf-cm, Ibf-H}

1. Feed pump serial No. 12. Tappat
2. Jaint balt TZ. Pin
3. Soft washer .14. Sliding block
4. Connector . 18, Feed pump housing, push rod, & ail szal
& O-ring 16, Piston
6. Chack valve spring 17. Epring
7. Check valve 18. Gasket
3. Priming pump 19, Piug
i 4, Ratainer ring 20. 5ot wathar
10, Tappet assembly 21, Filter
171. Raolkar

ey

'_.___
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FUEL INJECTION PUMP

P19

INSPECTION aND REPAIR

Inspection Htem Standard Lirmit Remady Inspection Pracadure
Valve Seat, - - Feplace, Wisual cheek
Wear, Damage if necassary, i J—J;
B WL
A i
o r&fdz
s g:’M'J
lll'll|l -:3-'_.-_‘:?
L TN aeEtT
Fiston, Cylinder and Qi $eai. — — Raplace, Visual check
Wear, Damage if necessary.
.'.."II _.5-"'"-'_-‘_?'
i i “‘-_;—;a—@’ i
"-{Ill - @
[id e
LRy
i Srid-H1E
Filtar, - I - Clean Wisual check .
Clogged ' -
. ) - l
-, £ I
_f‘
=)
! ‘\\ il
! I ' \M Shib-S1G
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iP-20 FUEL FHJECTION PUMP

TIMER

S5CDM-TYPE TIMER

1, Timer hub 171. Bpecial washer
2. Timer weight 12. Baolt
3. Timer weight rod 13, Timer cam
a4 Timer spring seat 14, Timer cam
i g Timer spring 15. Timer drive fiange
6. Timaor spsing 16. Shim
7. Shim 17, Retafner ring
3. Shim 18, Shim
9. Timar spring seat 19, Timar cover
10. Retzines finy

mn———

—
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FUEL INJECTION BHMP

EF-21

ShéF A0

aaAn-5 70

Shad.dgd

el 2Bl
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3

DISASSEMELY

REMOYE THE TIMER FROM THE [NJECGTION PUMP.

1
I

Special Toof; Timer Setting Teol [09512-2100)
- 2

Install the setting tog',

Rermoes the timer reund nut.

femove the timer fram e injection sump, using the timer
gxtravior.

Special Tool: Timer Exwactor [09511-1980]
4

Femuoye the injecsion pump Grive gear,

REMOWVE THE DRIVE FLAMNGE,

1,
2
3

Remowe tne retazner ring.
Rzmaue thae shims.
Remove the drive flange.

AEMCVE THE TIMER CARMS.

MOTE: Before removing the timer coms, the positions of the

large and small cams fgam heole positions! should be re-
corded in order to facilitate installation of the drive flange
when reassembling.

! AEMOYVE THE TIMER COVER,

Femove the retginer rreg.

Formove the shim.

Apply 3 oress rod to the Lmer cover 4nd Lap tichily by hard
o remove.
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FUEL INJECTION PUMP

1P-21
BISASSEMBLY

. fEMOVE THE TIMER FROM THE INJECTION PUMP

- ] a

| [ 1. Imstafl the setting toof.

| R -

Special Tuel: Timer Setting Tool (089512-210g)

EIJ - 2 Aemove the tmer found no,
i

ZM3-ZR0 I’

3 Rumowe the t'mer from toe injection pump, using the timar

xtracior.

S{;ecial Teol: Timar Exiractor (09511-1980)

4 Remuoye Tne injection pump drive gear.

Sadd-a1o-

REMOYE THE DRIVE FLANGE,

1. Remmve the retainer ring.

2. Remave the saims.

3. Femove the 2rive flange.

Sil-dga

REMOVE THE TIMER CAMS,

WOQTE: Before remowing the rbmadr cams, the positions of the
larya and small cams {cam hole positions] should bs ra-
gorded in order 1o fagibitate installation of the drive flange

! when reassembliog.
A3 A66
| AEMDWVE THE TIMER COVER.
: 1. Remaowve the rataingr ring.
2, Remowe tha shim,
3 Apply A vrass rod to e cirmer ggueer acd tan bghtly oy nard
L FRMaVE,
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FUEL INJECTION PUMP I1P-21

_| BISASSEMEBELY

e

T

SM‘.'-J-ZJ.EC-|

Sivid did

Shd-AES

FAL—IER
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REMQYVE THE TIMER FROM THE iNJECTION PUMP.
1. Install the setting ool

Special Taal: Timer Sutting Tagl [06%12-2100)

2. Femove the tirmer round nut.
RE Asmoye the timer droin the injectior pump, wsing the timer
exriactar.

Specral Toot: Timer Extractor {949577-19490)

q; Bamaowe the injection pump drve gaar.

REMOWE THE DRIVE FLANGE.

i Rermave the retainer -ing.
2, Famave the thims,
a. Remowe the drive flange .

REMOWE THE TIMER Cams,

METE: Before remaoving the timer cams, the position: of the
large and small cams {cam hale positians) shoold be re-
corded in erder 1o facilitate installation of the drive flange
when feassembling.

AEMOWE THE TIMER COVER.

1, Remowve the rea.ner ring,

2, Remaove tho shim.

3 Apply a brass rod 4o che tmer cower ard g lighehy by 2and
FEL PHTICN
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1p-22 FUEL INJECT QN PUMP

DISASSEMBLY THE FLYWEIGHT ASSEMELY.
Push the timer spring to comeoress iT, Then remova e S2r3iner
fing.

i

SHAASTGH
| IMPORTANT POINT [S) - ASSEMBLY
) |
ggﬂﬁﬁﬁ ) ASSEMBLY THE FLYWEIGHT ASSEMBLY.
N i
. |
) ;:'f"' '
e
(o2, %V
Wﬁ ShAd 286

IMNSTALL THE DRIVE FLANGE,

1. |msgali the drive tlangs om the timer hub.
2. Imstall the shim,
3. Instali the regainer ring.

!
: : TEMER HUE
. AITAINER AING A

4. ‘nspeet tne erc play of tha drive flange.
Pish the drive flange sl the way towards the timer hob sice,
then rmgasure the gap between the drive flangr and the shin,
Azsembly Standard: §.02-0.1 mm {0.0008-0.003% in}

[f the end play is noo withia the standard vzlue, use tow

m——a—

1 =

e

Toillewing shirms for adjustment,

Shim Thicknesses;
0,10 mem [0.00348 int

0,12 mm .0047 int
114 mm {20056 in}
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f.16 mm {0062 in}
018 mm {0.3079 im

£.90 mm [D.0350 in}
1.10 mm [0.0433 int
1.20 mm [0.0512 in}
1,50 mm [0.0590 i}
1.7 mm (00669 in}

R
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FUEL INJECTIQN PUMP P23

Siwld-dgy
1
' L AT EAe o)
[oLzer -
SHOLLZER :H__\\
Sn i
RIGHT
SHOULDER

A
DRIVE F_aMGE PIN
3M-¢—’!§'E\i

| i s

4 / TIMER COVER
f RETA:NEA

5

hl
J SHIn
e

ShAd.ADE i
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INSTALL THE CAMS.

Install the large and smaill cams an the Cmer hub as segwn in
the v.gure |ss szen from the side of the Imar covar).

INSTALL THE FLYWEIGHT ASSEMELY.

7. Measure rhe distance (LI bewween the $lysweight oin centers
atter tha “lyweight spring has oeen ingiallsd.

g Turn he large cam so thar the samz dimengian fs chtgined
on the lett snd the rignt for the distance (LS2) betwean the
large cam hole center and the timer hui roratior cengers.

3, Install e flyvseighe assembly.

4. To confirm correct instaflatior of the tlyweight, chock that

“he vight shouldar part ef che flyweight is awered when rha
twe cing af the deiving nub are in the vert cal exis oSN,
as shewd in the figues (as seen From toe sidz of -he rimes

rowvert,

IMETALL THE TIMEA COVEA.

1. nsalt e timer cover. shine, ane retginer <jrg.
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1P-24

FUEL INJECTION FUMP

Shdd.£73

o _ﬂ:_.}a%{- 'ﬁ@ ) SHIW

A
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z. Inspset the and play of the timer sover,

Push the timers cover oy hand all the way to the timer nub -

aide, then measura the distance batween the imer cover anc

the =him.

Aszembly Standard: 0.05=0.2 mm {0.002-0.007 in}

I the end play is not within the standard walue, use tha
following shims for adjustraeant,

Shim Thicknesses;
.10 mm (04029 in}
.12 mm (0.0047 in)
0.14 mvm (00055 n}
0.158 mrn (00062 in)
0,18 men (00070 ind

0.9% mm 10,0257 in}
1,440 mm 40,0433 in}
1.30 mm (0.05712 in}
1.50 mm (0.0534 in}
1.70 mm [0.0668 in}

INSTALL THE TIMER ASSEMELY OMN THE INJECTICON PUNMP.

1. Install the injection pumpe drive gear.,
7. tdount tha timar azsambhy oo the injectior sumip.

Tightening Torque: 3.36-38.06 M.m {850=1,000 kgf.cm, 82-72 Ibf it}

ADJUSTMENT OF THE TIMER
INSPECT THE TIMER ARYARNCE,

1. Sl a streboscope on a pumo taster,
I, Chick the timer advance.

Advance Angle: Refer to "CHAPTEA C. CALIBRATION".

If the angle in naot within spesificatian, adjust with proger

shirm,

Cuter Shim Thicknesses:
0,18 i 0.0033 in}
G.30 mm {0.0118 in}

Inner Shirm Thicknessas:
0,5 room {0.0196 ia]

0.5 rum §0.07196 in}
1.0 mm 40,0333 in}

1.0 anm 10,0393 )

IKP.}

s
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GOVERNOA G¥-1

GY-323E-02

CHAPTER GV
INJECTION PUMP GOVERNOR

(MODEL: RSV with BOOST COMPENSATOR)

GOVERMOR .iioceeirresiss meremnsassnss issnsss sssssmin s cos e ssmssssan sumssssnssos Gvy.2
SPECIAL TOOL e rtrss s s s e Gv-4
BOOST COMPENSATOR .t rrsse s s e e Gv-g
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Gy-2

GOVERNOQR

GOVERNOR

{For WoeD-TI)

e

Governor housing
Stopper bolt
Waodruff key
Flywraight

. Blesgve

. Bearing

Shim

. Guide lever assambly
Link

. Start egring

, Tension lever

. Full kead stopper
_ ldle spring

IR I I S

i md ek ek
B [ad — BB

14.
18,
16.
17
18,
18,
20.
1.
22,
23,
24,
25,
2B.

Lok nut
Governol Tover
Svrivel lever
Governor spring
Gasket

Fin

Plug

Cantral levar
Cellar

Onl seal

Eush

-ring

Snap cing

23,
23,
30.
31
32.
33.
34,
JE.
3B.
3T,
38,
34

SMd-90T

Idle stopper bolt
Idie sub spring
Mt

Cap nut

Cloging covar
Bdjust screw
Cowver fixing boit
Cavar
Diaphragm

Push rod

Spring
Adfuzting shim
Union bolt

Expianation of governor stated this shep manual is hasie medais.
See 10 "Chapter €. CALIERATION about adjusting paints.
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GOVERNGR

FY-3

{For WoeD-T1-il)

. Gowarnor housing
. Btopper boit

. Waadruff key
Flywaight

Slaeyn

. Baaring

Shim

. Guida lever assembly
. Link

. Start spring

. Tension lever

. Full lnad stopper
- Idle spring

. Lock nut

NP N e

= o~ A e ol
F R TR R — I ]

. Fovernor sovar

Swwivel laver
Governor spring

. Gaskat

. Bin

. Plrg

, Contral lavar
. Collar

. Dl seal

. Bush

. D-ring

. Snap ring

. ldle stopper bolt
. kdle sub spring

28,
3.
il
32
33
24,
4,
26,
37
3z,
4.
AQ.

EMA-0GE

Cap nut

Closing cover
Adjust screvy
Cover fixing boit
Cower
Diaphragm

Push rod

Spring
Adjusting shim
Union bolt
Tarque control spring
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GvY-4 GOVERNGH

SPECIAL TOOL e

Prior g starting 2n injectinon pump governor overhaul, it is necessary ta have thee special tools. i
]

FLYWEIGHT EXTRACTOR RCOUMD NUT WRENCH |_

@ = ":ﬁi?\ \,l r

08611-1900 495 11-1500

IMPORTANT PQGHNT (31 — DISASSEMBLY

WARMNING
) Braaking of the lead seals @r grimp gaps by anyothar ather
than HING er pwmp manufacture Jutharized service
stations to make these adjustment will voed the warranty. LIS
O 1 fuel pump g gavernoe difficulties are suzpected, consult
only HIMD or pump manufactore autharized service
statigns, whara the problem can be eorracted and the imec-
tion pumpe lead ssals and crimp cap: can be rainstalled as

raquured, ;
] CHSASSEMBLY THE GOVEANDA COVER FROM PUMP BODY, ].
; 1. Discannect the shackle from the controf fack,
‘; MOTE: When rzmove the gowernor sovar fitting bolt, heid the [

qoyernar Govers,

i
l
Srea.and ‘

- I 2. Disconnest The sTart spring,

—-=

Suld-IE G

b,
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GOVERNOR GY-5

REMOWE THE FLYWEIGHT ROUND NUT,

_ "':‘--{.'___,_/:-_:;]':]"l MOTE: Use the halding spanner to keep the camsbaft frem rotat-
- La-_'-" L ing.

D : Spacial Tools: Round Mut Wrensh 109517-16500)

W S2-352 |

. N H REMOWVE THE FLYWEIGHT. USING THE FLYWEIGHT EX.
R TRACTOR.
Special Tood:  Flyweight Extractor (09611-1900)

IMFORTANT POINT (8] — Assebmly
WARNING

Z Wash alf parts with clean diesel fuel before installing them,
and any dafective ar damagad parts must be replaced.

(2 Do oot allow dust or othoer foreign matier to enter the
purnp during asembly .

O Apply greade ta O-rings and off seals before installiog them.

O Aasermble the parts in correct order and to carrece tighten-
ing torque, assembled dimensicns etc.

2 Assembly takes plage in the reverse erder of disassembiy.

e INSTALL THE ADMUSTING LEVER
I. Lnstall the shafs of the adjusting lever so that wide side of he
shaft hazd suriace is towasd the pump body,

MOTE: Installing @il revatse may c¢ause the Elaoting lever 1o contact
the sgred sontral spring, resulting in operational malfunc-
tion,

TOaRD PUMP H2ILE NG

CHECK THE GOVERMGR LINKAGE FOR SMOOTH OPERA-

TION.
Haook under the quids lever, and pull Jpwards, using 4 spring

oakance.

Srarting force: 140180 g 44.5-5.2 oz}

aheL-E0% '
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GY-6 GOVERNOR

INSTALL THE FLYWE{GHT TQ PUMF CAMSHAFT.
Using a special tooly, zightzr the rownd met,

Special Toals: Pound Mot Wrapnch {08517.1500)

ophs-dEd |

INSTALL THE SOVERNOR HOUSING TO PUMP BODY.

1, Cannec: the ztact soring.
2, Conpect the shackls to contrel f20k,

% WL swacs2 su4-301

ADJUSTMENT OFf THE GOVERNCOR
[MODEL; RSV

1. PREPARATION

1. Connect tne rzck measucing cdevice to the control rack and
sat oo 0.

2. Connece the fuel line.

3, Refill the camsnaft coember with eadine il

4

Install the angle gaune on tre adjusting lever,

2, STEPS IN GOWVERNOE ADJUSTMENT,

SWIVEL LEYER Perform gowvernoe testing and adjustment in the fullowing
ADJUST SCREW sequence (For valuzs of N and R, refer to "CHAPTER C. CALI-
IDLIMG SLB BRATIIN"I:

Adjustment of maximum sgead cantrel,

" Adjustment of speed droop.
Adjustment of idling speed contros,
Adijustment of torgue cantrel {If 2o equipped),

po b3 by

MAKIMUM . o
SPEED
S3TOPPER B0LT

ICLIMG SPAIMIG,
TORGCUE COMNTROL

BT o= = 1
SFSIMG (F 20 SLUIFFID) FLLL LOAD

STOPPER 30T

| Shidaa
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GOVERNOR GY-7

B
z
o
- Ra
L]
o
[-%
x
T
= 0 .
Ma FalLLi,Dab H
PUNP SPEED (riminy  STOFPER EOLT
SRAL-3RA
: ]
. E
, = Ab
2 | i
@
c |
o
50! | !
s 1
Q Mo
SUMP SEEED (rirmin)
L= - =
Z =3 iy }n?' - b
g b H&f_‘h{ _:;J"" Ly
- Tl SIS P!
. i Fir: ?t ‘:'.\\lu II
o] ] Lol
i ’/ Y
5 i | -
= SWikWEL LEVER
. T ADIUGST 3GAEW
TRl
c
PUME SPSED jr'mir - .
5h44-397

| =

g
:
F
g ﬁ
4 !

.

£ &dr---- 3
3 A
E A
[ :
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T. Adjustment of maximum speed contral
MOTE: The controf lever should be full lead pasitian,

a) Adjusa? the full load stoppar belt,
At a purnp speed of Ma rfrmin, adjust the raak pesition to Sa
mim with the full load stopper bes,

bl Adjus:the maximum soeed stopper balt
At 3 pump speod of Nb rfmie, adjust the rack gasition to Bh
mm with maximum speed stopper baft,

NOTE: The contrab rack showld start to be pulled.

z, Adjus: of zpeed drogp,
At a pump speed af Mo rfmin, adjust rack position to Ro mm
with swival levar atdfusting seraw,

3. Adjusting of idling speed contral

2t With the purnp net oparating, pasiticn the contral levar sa
that the santral rack position is Rf mem.

b} Cperate the pump ar M4 fmin, ang adfust the idling suk-
epring with & screvedriver 55 thet the control rack poaition
is Bd rren,

Lock ip with the nut.

MOTE: = H the idling subespring is avertightened, engine speed
will exeeed specificotions at no-lead maximum speed,
rasuiting in engine damags.

The contrai lever angle, refer to CHAPTER €. CALIBRA.-
TiOM,

0
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Gy-8

SOVEENOR

Pump soeed [rfmin) —= gpy5.017

N " w7 S e
: T T Pt o "%’:_L— |'I|§:]l
i Joee TR e y
3 :::':;—_d-f o “/f'f/h@élf/ e 'I“I:”i"fﬁ

- o

2

Contral rack pogiion mmk

o R
Fump speed {pfmin) === cpi14

- t Torque cantrol stroke: Ag-Aa
A T
- Rt N
.'E . ' 1 \
] ! |
d _1:.:' ; | Y
L3 - Y
i = . ! |
i3 : :
: = 1 |
; 3 ' =
i b N
I 0 g Ma

Pump speed Inmin] ——— ipqd4.995

.
1
|
!
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4, Adjustment of torque controd [ 20 equipped)

1y Oparate ihe injection cump at a speed slighthy [egs than Mg '

rimin,

b) Sat the control lewer so that it contasts the maxgimwm-
spaad stopper bolt,

ot tmsiall the tomue control speing cagsule inthe tension lever
and adjust Wsing tha wrengh so that the coatral rack moves
frarm Ba mom b Rg .

di Set the torque cantral spring capsule ia this position using
the locknut,

e] lncreese pump speed to Mh |8 mmin and sal the torque
control spring 50 that the contred rack positizn is Rh (R}
mm.

In case of shimis) adjusting typs, adjust by replacing the
shimls].

i Gradually increasg gump speec and confirm thai pump
speed is Ma wmin when the control rack position rezghes
Ag mm,

Gradually decrease pump apeed and coofiern that pump
zpesd and candirm that pump speed i8 Mg f'min when the
contrgl rack pasition reaches Rg mm.

q

MCTE: o If the torque contral stroke is not to specifications, read-
just the tarqua control spring sapsule.
2 If Mg and Ma are pot to specificatians, replace the
torque controd spring capsuie.

e

Pr—r
R

Aty iy
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GOVERNDR ay-q

BOOST COMPENSATOR

¥
3
2
1

1, Cap nut 7. Push rod

2, Lock nut 8. Spring
L 2. Adjust sorav 4. Adjusting shim

4, Cover fixing balt 10, Gasket

%. Cover 11, Lagk nut

4, Diaphragm 12, Union bolt

ADJUSTMENT OF BOOST COMPENSATOR

TEMPORARY FIXING OF ADJUST SCREW FOR BOOST COM
FEMSATOR STROKE.

1. Rammove the cag rut (10 and loosm tae lock <ut (2],
4 Fully =ignten tae adjusting screw {30 and lggk the leck noee (2)
emporarily.

ADJUSTMENT QF MAX IMUM SPEED CONTROL.

Agjuszment af full load pasition.
Z. Aciusunient gf maximum speed sontrel oo,
ADJUSTMENT OF SPEED CHAMGE RATE.
ALWESTMENT OF ANGLEICH.

Downloaded from www.Manualslib.com manuals search engine
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GY¥-10

GOVEANOR

~| =
v ] -
; = Rl
%] R ———
G 1 1
e i
» 1
o 1
oI ]
- |
- H I
(=] : !
— ! |
= i
a I
1] N -
| PUMP SREED ifnin)
-
| 3
B
LR
’ P
: [
. =
[ ==
X ]
=
. E X
| ] 1
o
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ADAISTMENT OF BOOET COMPENBATOR STROKE.

T, Connes: the air fose Lo union balr | $2}.
2. Lock the cartral Tevar at the full lgad gasitiaa,

1 Keep tha pumao revalutian with in "Mp" o/min, shen adjust the
sontral rack position "Ry w0 "Ry" with adjust serew {3) and lock
it with lock nut {2},

MOTE: Mo need to presscrization with this adjustment.

ADJUSTMENT OF BUOST COMPENSATOR SPRING (3],

1.  EKeep the pump ravalution with in "Np" gmin then sst the
contrl levar ta fudl Ipad positicn,

2. Raise the haost pressere gradually and when reachses the "R
confirm af the geontrel rack ix stact to meva fram "R," position
to direction of “fual delivery increasa®.

A In caic of nonstandardizeg. rzplace With agjusoing seirm Sy
aa fol lowr
11 Hemowve the caver (8] with logsening thres beles of inszallirg

thie cower {4,

am——
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GOVEANGR GY¥-11

21 Using a screw driver “or hold ths pusn red (7] e ret wurn it
when remcving the net [71),

3 Rermove the gaskst (10), zidonzzgm 16D, and soring (&),

4] Feplace rhe adjusting shim {59,

A ; Raplace the adjusting shim {2 with thicl one.
B : Replace the adjusting shim (31 with shin one.

-

CONTROL RACE, POSIEION

! 4. Raise *he boost prassure g "B, eonilim the santicl 3z posi-
tan iz "R, In 2ase of nonstandardized, reglace the spring (4]

Y
’ -~ I Wit NEw One.
; ! : In case of change the boost vampensator siroke, when

NGTE: stiok
remove the covar for this adjusiment, reconfirm the boost

componsatar stroke.

COMTACH Radly OS] TGR

Ul - of —— — =

’ )
EQQST ASESSUSE immbQ)
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Gy-12

GOVERNOR
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GOVEANOR EXTERNAL LEAD SEALS AND CRIMF CAPS.

MOTE: All adjusting duvicos on the fusk injection pump governor,
are wired and tead sealed 3s 3 pretsction for the customer,
This is to prevent unauthorized readjustment which may
cause sngine malfunction and/or engrne failura. Pertodical-
by check to insuce that thess saals are not brokan as this
will void the warranty.

1P|

-———-

—
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GENCRATOR

GE-1

{12V, 80A)

DATA AND SPECIFICATIONS
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CHAPTER GE
GENERATOR

.....................................................
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TROUBLESHOOTING ... Smemrer e eerees s

OVERHAUL i s s snnss snssiassasssssanes srevas roses
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GE-2 GENERATOR

DATE AND SPECIFICATIONS

MCDEL | 270401281
GENERATOR
TWHA oo e e s Altarnator
Fated voltage . . . . ... .. i 12
Ratadoutput................._......i_ B0
Cporating gutputand sgeed ... Lo e s l 804 at 11.5V, 4,000 rimin
Rotating direction . oo vuw e vt rronn s : Clopkwise [Sean fram pulley sidal
- 4 IMT1.334
GEMERATOR
T. Stator coif 4, Ball bearing
2, Raotor E. BRegularar
3. Field noil 6. Doda

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

GENERATOR CE3

-~
-l —4
| it o
H_

T

L

SIS )

CHARGING SYSTEM CIRCINT
1. Ganaratar
2, 1.C. reguiator

am32%.223

4. Stator coil
5. Resistar
fi. Rectifier

3. Field coi
Symptom Possibie eause Remedy/Pravantion
AMHTELEr dOBE MOT MO T ——— LS W . . oot v s vt aa e e v was oo ... Perermine cause and replace
negative side {remained 3t fuse
the neutral position] with L Wiring connection loose .. .. ... ... .. Tighten |oose cannectians
starter switch on and epgine
aff —— |Cregulator faulty ... o0 oo Replace |G requlatar
Ammeter indicate the — = Drive bedt lo0se orworm .. .. .., . ... Adjust ar replace drive pelt
negative side with starter — Battery sable loose, corroded or warn Reoair or repiaca cables
switeh on and engine suncin . .

? ? = Fusebigwn ... ... ... ..... ---....... Derermine cause and repiace fuse

Aeplsce fusikfe link

Check charging system

—— Fusibiz link blawn

IC ~equigtor or generator “alify ... .. .. L. L
l"—"!"l'iring faulty .. . Aepair wiriny

Downloaded from www.Manualslib.com manuals search engine
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GE-3

GENERATOR

OVERHAUL

el
T = 74.46-98.06 e .
{800-1,000, 53-721 |
. |

] Y

[ S———

T=589-7.84

T = 2.86=4.80
[20-561, 2.2-1.6}

[ - !
. | - \\..__,_r" ;
v o,
o & '
A \3
L1
) J T=491-686
o -_Ir"l _{_50—_?0, 3.7-5.0}
|
T = Tightening torgue; MN.m {kyf-cm, [bf{)
1. Fullay 11. Bearing
2, Fan 12. Insulator
2. Drive end Erama 13. Insulator
4, Spacar 14. Brush spring
5. Baaring 15. Brush
&. Spacer 16. Ructifier azsembiy
7. Ring 17. Regulatar
3. Retainer plate 18. Hear end frame
A Stator coil 19, Cuallar
10. Rotar 20, Condenser
A

Downloaded from www.Manualslib.com manuals search engine
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GENERATOR

GE-&

-~ am21-078

' i EMZi-085

smz;-mall

5021380

221081

Downloaded from www.Manualslib.com manuals search engine

IMFORTANT POINT(S) — DISASSEMBLY
REMOVE THE PULLEY AND FAN.

1.

2

3.

4.

1.
2

Clarap the rotar in 1 soft jawed vise,

Azmove the pullsy nug, spring washer, pulley and fea.

AEMOVE THE ROTOR SHAFT FRGM THE DRIVE END FRAME,

1.

2.

Lsing 3 press and a socket wreneh, rsmove the rotor shas and

spacer collars,
Remowe the bearing olate from the drive end frame,

REMOWVE THE STATOR AND RECTIFIER FROM THE REAR
END FRAME.

1.
4

Famaowa the ners and tow inselators.

Rermove the statar and ractifies from the rear end frame,

UNSOLDER IC REGULATOR FROM THE RECTIF{ER HOLDER.

Whila helding tha 1T regulatar with long nase plises, unsalder

the leads fram the rectifier holder.

MOTE: The lgng nose pliers ars used 2 8 haat sink to help protect

the |G ragulator and rectifier from heat.

UMECLDER THE STATOR LEADS FAOM THE RECTIFIER
HGLGER.

While holding the rectifer terminal with lang ross pliers,

unsoddar the lzzrs froem the rectifier nolder.

MOTE: Frotect the ractifiar from heat.
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GE-6 GENERATDR

. REMOWVE THE BEARING FAOM THE ROTOR SHAFT.

1. Clanp the rotor io g soft-jawert vise.
2. Remove the bearing from the rotor shaft with a bearing
FEMOVEr,

b SaE1.083

IMPORTANT POINT(S) — TESTING RECTIFIER

1. Recti fizr heldar positive sida
Connect sn chrmeter (+] lead 1o restifier holder, and -1
lead of meter ta rectifier terminal, ¥ there is Mo continuiny,
rectifiar assembly must ha replaced,

fleverse polarity of test leads and cheek again. I thare is
cantiruity, rectifier assemipdy must be replaced.

ER Rectifie: halder nagative side
Connect ac chrmatar (+) lead to rectifier terrninal, and i-|
lead of meter to rsetifior halder, 1f thers i§ no continuity,
rectitier assdmbly must be repisced.

Sidl1-

Fewerse pclsrity of wsr and cneck again. !f there is con
Timuity, reciifiar aiserizly mUst be restaced.

Downloaded from www.Manualslib.com manuals search engine
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GENERATOR GE.7

VO IMPORTANT POINTIS) -- ASSEMEBELY
1. INSTALL THE BEARING IN THE DRIVE END FRAME.

7. [n=iall the bearing s the drive and frame, then install bearing
plae.
e Tighzen the place.

2 [MSTALL THE BEARING OMN THE ROTOR SHAFT.

Ta the rates shafi or with a pigste kamme:.

SM2 - 10

3 INSTALL THE DRIVE END FRAME,

i Slide tha spacer ecilar on the rotor shatt.
2. Using a press, insiall tha sotar sha™ in the drve end frame,

52 1-0ak

4, INETALL THE FAMN AMND PLLLEY.

—+

HMaold the retor shaft in a soft-jawed vise,

! 2 Siide the spacer collar, fzn, pulley, and spring washer on the
: rotar shai.
3 Install and tignten the puilay oot

5 ASSEMELE THE RECTIFIER AND STATOR.

1. Solder sach siator lesd to the raenifes helder.
2 Held the rectifier zarminal with long nose piiers white s;lder
ing the |aads.

MOTE: Protect the rectifiars from heat.

5R21-051!

Downloaded from www.Manualslib.com manuals search engine
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GE-8

GENERATOR

§ad31.0780

[
f

on2t-a7y

AALGHES

Snaze-nadi
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B.

7.

ASSEMEBLE THE RECTIFIER AND 1C REGULATCR.

1. Soleder mack tne IC requlatar lgads to the rectifier holrer.
2. Hold the 12 requlster leards wirh long nose priers while 2okder-

ing the leac.

INSTALE THE STATOR WITH RECTIFIER OM THE REAR EMND
FRAME,

1. Irstalf the stazor wosh rectifiar on (e rear end frame
Z Imszall the sordesser, Taw insutators, ard tighten ths nuts,
3 Push in the bruzhes and temperarily bock them in slace with

@ wrire ingerted theough the acecess hoie in the rear end frame,

COMMECT THE DRIVE END FRAME AMD THE REAR END
FRAME.

1. Fit the driva end frame 2o the rear @nd frame,

2. lestall the thrae through bolte and tighten to the specified
TrgUE.

3 Remaowa tha wire fram the zccoss nale.

4. lake surs thae he rofer misates menthly.

r——=

———

o e

e

e
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GENEAATOR GE4

5' 1_
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=._‘;
S| LELE E

MOTOA

j

VAFEI.A".BL.:
SO TOR l

SM27099]
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PERFORMANCE TEST

MOTE; O Note the battery polarity carefully so as nod to make

FEVErie conMacticns.
If the connuectiens are reversad, the dipdes will thort the

cireuit and zllew large current to flow through and
damags the dicdes and IC raguiater as wall as hurn up
the wiring harness,

0 Lse gare not 1o maks wroeng connections of tarminals,

23 When charging the battary with a quick charge.
Disconnest the battery terminals.

©J Do net perform tests high voltage insulation ragistance

tester,
C: When in cperation, never disconnect the battary.

1. GEMERATOH PERFORMAMNCE TEST.

1. Cannect the leads, valtmeter, and ammeter a3 skewer in lefr,

2, Close TW1 on and incresss tne generator spesd antil wolr
marer reading reaches apprax. 13,3%,

1 Clpze 5W32, Hegulating the loag registance,
fenerator speed, Keeping the waltige ar 13,5V,
ammeier reading reaches S04,

ircrease the
until the

Generator Speed: Less than £,000 rfmin at 13,5V, 504

2. VOLTAGE REGLILATION TEST.
T. Connect the leads, voltmetar snd ammeter as shawn o
Clese SWT gn and incrzase the generator spezd antil valt
meer reading reaches aoprox. 13.5Y.
3 Close 3W2. Ragulating the load resistance, increase the
QeEnerator soeec to 4.000 vfmin, keeming the ammeter reading
at 1A,
4. Chreck the woltmeter reading.

2.8V 144

i left.

Ganaratad Waltage:
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GE-10 GENERATOR

INSPECTION AND REPAIR

Inspectign Tiom i: Standard Limit ! Remedy | inspecrian Frocedure
1

Rasistance af fiald corl About 4 41 - i Aeplaco
far 207CH : i

Maora than 1 MEY Lass than | Aeplace

Insulation resistance of field !
il : 2.5 mil
!
1
Resistance of figld coil k-
lat 20°C! Uw | About0 g
W
—e— ] - Feplace
ML
! AN Ahout 05t
i ]
! -y
ingulation resistance of stator More than 1 MEL Iasz than | Asplace
coil .5 ML
i Slip ring outer diameter 32,5 mm 321 mm | Replage
[1.280 in] [1.264 in}
|
Brush length 14.0 mm 55 mm Heplacse
0. 748 in} {3217 in}

Feolace,

Wear of damage ball rearing
it mecesiary,

Downloaded from www.Manualslib.com manuals search engine
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STARTER

5T

CHAPTER ST

ST-576E-03

STARTER

{12V, 2.5 KW)

DATA AND SPECIFICATIONS

DEBCRIPTION .. o e e e

Downloaded from www.Manualslib.com manuals search engine
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5T-2 STARTER

DATA AND SPECIFICATIONS

Modai No. | 28100-1561  28100-1960
Starter

m?y'pe "l___ Reduction gear type -
T - T 12y, 2.5 KW
Mumber of teeth of pinlon .. ... ..o oL 11
Bhadlle o e e e e 3
BLabAtioMY . o v v vt v v m s e e e e e Clagkywise, viewed from pinion side

1. Loead wire 7.  Clutch gear

2. Brush ' 4. Dverrunntng <lutch
3. Field cail 9. Pimian

4. Armatuare 10, Btesl ball

b,  Aimarture haft qear 1. Spring

G, |dla gear 2. Magnetic switch

Downloaded from www.Manualslib.com manuals search engine
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TROUBLESHOOTING

Symotm Puesiola cause Ramedy/Preventian
———

Zngine Jaes 0ot crank, me——— ey Twiizh
—_—

af cranks gy, |

. ® OograoATICT L o e e e o e e ... Pzidshoar regiace contast
!
|
Batiery
* [Dischargedibastery . ... ... ... - .. ....,.. Gharge

Aegiaze battery

i ® Zhortgircwizae betwesn elecirgdss . ., ..,

® Poarccniact @t bastery cerminal . o ... . Plish grreughien
—|E".g:ne ot
& mprgeer viscosity ol oo L v -. .. Change ail

[ L
——Mlagnatiz switch
. = [Er|

® Pogr contact caused Dy burnt coneact piate - . . . Padin or reglass contacT plate
* CoNmacT lATE WO QUG o v e e e e .. REpaIr
® Hald-in cgil diseanmeesed .. _ ... ... .... Replace fizld conl
tCOwerrgnning slutch moves back and forn)
I * Fullwn cail disconnegied orshart dircoicad .., Feclace
L Srarcer raay|
* Oefective grpoorcani@el . . ... .. - ...... FAegairorraclage
I
——Startar|
* Bruso wWOr DU - ... i e s ssaa e .. Replage
& Comomotater burnteour L oL L Lo Lo . Correct on lathe
* COMIMUTAtor werm gul . ..o . e e Correel by undercutting
* Figud winding shodsd orgreundad . . ., .. ... . Bewind or replace
* Armature winding shoreg ar graundsd . . . .. . . Raolace armature
+ nseHizient brush soring tensian oL oL L , . Reglzee brush soring
& Pyor contact benveen maqoetic switzn L, .., ., RAepair

and field windings
*  Armature canracts poee sord becawse af warn ., Reolace bearing orush gr armatyre
bedring busn or Gent armature $has

* Oygrrynping zibgeh mulfunstian o, .., ., . Regplace

. [ : e
Engire doas not grenk _._.—-———!CNEF'IJI'II'IIHI; = E ey
. — ——

while starser 5 ruaning

. o & Owerrunning ciuesh mulfunetion L L L L .. .. ~eplans
in good eondition, 4 9 ciuts
% Fimod RETR wWEim SUT L e e e Rediase
< % Poorsliding of spiine |EIR L. L L L. v ... . Agmove forvgn etdterials, 23T oer
raplacs
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. 5T4 S5TARTER
1
Sympiom Possible couta Aemady /Pravention
. Start_r:r does nat 3tag Ky s ch
rueaning,
E * Contacis keepelosing oL L L L Aeplacs
® ey swilah sliews ... . ... . ... ......... Beplacs

Downloaded from www.Manualslib.com manuals search engine

* Cyerramiale CHUTEN sTIGHS 10 armaiurs

—_—
—larer relay

* Coatacts keszp closing L L, .

Aepair o; replace overrunning
cluteh ar armartuare

Rzcair ar reciaca

.y

oy
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ATARTER

3Th

OVERHAUL

Felt washer
Armailre assemhbly
Yoka assambly
Brush holder

Steel plate

Lrad wrira

Fear end flame
Thecugh balt
Through bolt

NI L R

Driva end framn

ldia gear

Rurainar

Rwoillar

Diwerrurtning elutch

Seaal ball

Feturn spring

Seeel| washear

Magnetic switch assembly

Downloaded from www.Manualslib.com manuals search engine
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5T6

STARTER

AgF1an,

| e - ABS14TI

| ARMATURT
-

ASE1EEY

T

Downloaded from www.Manualslib.com manuals search engine

IMPORTANT POINT {8) — DISASSEMELY
REMOVE THE YOKE FROM THE MAGNETIC 3WITCH.
Dwcannest the lesd wire ffom che magretc switch,
i Semowe the through bals from she magnetic swicch.

3 Aemave he st2ei plate {rom the magnetic switcn,

REMOWVE THE AFMATURE FROM THE YOKE.

Remova the rear aod frame from the yake.

£ 1Jging 3 long-mogs pliers, take g1 the brushes and remove the
brush holder,
3 P oosen the btwa throwgh bolts and d2tach the srush holcer

fram the armature shaft,

REMGVE THE BALL BEARIMG FROM THE ARMATURE,

1. lsing 2 press and a switgble 190, remave the Bail baaring.

HEMOVE THE OVEARUNNING CLUTCTH.

1. Ramava the screws fram the drive and frame.

2. Femove the drive end frame From the magretis switch.
3 Aemove the overmuning slutch.

4, Femove the steel ball from tne gverruning cluteh.

BREMOVE THE LDLE GEAR.

1. Spmove che idle gaar, rosaicer Wit rollers, ecd siess wasner
‘rom thedrve 2nd frams.

MOTE: Do not drap the retainer and the roilers,

—_———

T

o

ey
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STARTER 877

SRR MG H\_\\g Eﬂg\
AT

i, Do

e N

[ sTeEzLaaLL e
' o *c:w‘-}"—'——- .oLERn
i EETUAM = .L’] GEAA

e

T RETAIMER
SCLLER
STEEL
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IMPORTANT POINT {S) — ASSEMBLY

BEFQRE REASSEMBLENG, APPLY THE RECOMMEMDED
GREASE 70 THE FOLLOWING:

Mippendensc Mo, 50 greaze of scuivalenr.

(1) Feirwasner

& Eoaring

@ Idla gear

&Y Rerainer

B Folier

B Cerrroning clutzh
iy Grzal kall

{3 Rewrn spring

INsTaLL THE STEEL WASHER, RETAINER WIiTH ROLLER,
IDLE GEAR, RETURN ZPRING, AMD STEEL BalLL [N THE
MAGHETIC BWITEH,

INSTALL THE QVERRUNING CLUTCH IN THE DRIVE END
FRAME.

MOTE: Install the stael ball and the retarn spring.

1. Corrsct the drive =nd Sracie <o ke magnetic switeh and

tignten tha sorows,

fNSTLL THE AAMATURE IN THE TOXE.
MOFE: Do not forges to place & felt wogher an the armature shafy
baaring.
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5T-8

STARTER

FOSITIVE ZBLSH
|
1o CNSULATCR
2RSH SPAING EI - .-"'.l MZGATIVE JALSH
, 5 : 3

~,

! NEGATINE 2ALJSH AQUER FOLE
FOBITIVE RAVSH mCLOER HOLE

GROOVE & LEAD WIRE
GAOMMET
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IMSTALL THE BRUSH HOLDER OM THE YOKE,

1. Ingmall the negacive brusa fhrush hoides sidel = the Brush
Wgidar negadive hoie [not imsulared), and e positive brush
[yoke side) to the brush holdes posizive hels [seozcarad Sram
plate with insulatar). Maks sura chat the pesitive brusa lead
wires arz net grownded.

2. Whsn aszembling the brash bolder to toe yoke, take carz Aot
0 damage and get oil g0 3.

MOTE: Match the lead wire gromrmat with the rear end frama
argove,

IMSTALL THE STEEL PLATE ON THE MAGNETIC SWITCH.

1. Install the stogl plete an the magnetis switch.

2. Secursly put the subber boot ¢ver the tarminal.

[

=
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STARTER 5T-9

=

N
—oisca !‘HEL’:TED
== |

i

1

PN L E [ — LEAD WSS
f — | ! _L_.._-—
=
N R
TgatTEAv ™ W
. TTTSTARTER
Fig, 2234
i -—
: =
Smu ;“DISFQMNEEI;BWIFE
R !
- Y e
40 D} :
i ! 1 . f
R '
BaTTzAY 7 o
STAATES
Fig, 2228

> WA Y

Downloaded from www.Manualslib.com

manual s search engine

TEST

MAGMETIC 3WITCH TEST

The fellawing test shovld pe nerfarmzd with the srarter asszm-
oled anc e fiald gaoil iead wirz asconneces.

WOTE: ¢ Each test shauld be performad far 2 shart time only (3
to & sec.} tg peevent the magnetic switeh winding fram
Burnrng.
= Each test should e performed wsth the specified vl
tage agplied.
i, Pull-ia ey

Connect the tast lesds 23 showa. Whapn switcn 1 13W1) aad
switch 2 {3W2) are viosea, the pimign shouid jume out.

Z, Hild-in ess
In the same zonditions as the pull<in tess, open switch 1 (BW
1.

The pinion shouwd remair in the wmped out pesition,

L

Heaturn et

I e gwimd candicens 15 the hole-in test, open switch 2 05W
21,

Tre piniad thouid resuen immediately.

FERFCRMAMCE TZET
srould Ge carrisd oot afusr r2assambling the

The “glicwinc rest
a1 |2a57 tne Ma-iaad

starter, I suitaole iguioment i3 nor availab,

tess shauld be zarriec cut,

1. Mi--aad T2sc .
With the siarise sacusery clamped n a vice, and 1R @ 2atiery
anc suizabie ammeter, coonecs T8 nasitive leze uf 1N¢ OALeEry,
an tme ammatar i@ the USGC wermina. Cannect Te Acystve
lsac ta the startss pady, 18 SE7ES should show smocn anc

meciatey afer jumpirg cut af L& piron

o zoecified currant,

sTeacy romatian :m
arc sheule draw 125z 0an 5
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ST-10

STARTER

“aaoaT
GFEC..-LWU

|ER'~'|IN.-7|L

—t
-' wOLTMETSA

E STAATER Tﬂ MAIN

TEPMIMAL ‘-—l

—
RIxG GEAA

;E-ATTEH".’
AB517R

AMISTER
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Load test
fiead the ammeter andd valtmetazs when the specified torue iy

applied. The ammeter should indicate less than the specified
current, and the tachoemeter should indicate more than the

specified speed.

Loek toroue test

Read the tmeque reter and amreter when the tachgrmetdr
reading becoemes O rom after appling the lpad. The tarque
meter should indicats maore than the specified torgue and the
ammeter shaoudd indicate less than the specifieg current.

Stﬂndard value of eanh test

- | Gurrent " Wgltage Hevnlu-tmn&mrque

Mo leed test

Mara than

STV 1 5500 rfmin

Less than 180 A

Load tast

MWore than

at8Y 100 +fmin

! Less than 600 A

Lock torgue

tast

More than 34.3 MN.m
3.5 kgf-m, 253 Ibf i
at 0 rfmin

" Less than 1,200A | at 3V

_——

it

[
] Ml
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STARTER ST-11

INSPECTION AND REPAIR

Imspaction tem Standard Limit Remady Inspection Fracedurs
Armature Short Cireweit - * I the iren plate -
Test is not vibrated,

! the arenature is
; i good I
Armatale Insulation More than T M 12 Less than Reptacs o
0.3 MG |u" |
| Cammutater centinuity Should be continuity Replace, if there | . =,
. - . . XM k
at any point 15 Mo continuity - i
. s T e
ar any point - : i
g L
,/”f Efﬁﬁ Fi
\..A.D ﬁ\
— | L]
1

Commutater run-out Less than 082 mm 0.05 mm . Feplaca

9 1
10,0002 int | {0.002 in} 9 :
7 =
l_l“-'—"-'.' "—-‘—'-i ) - i
—_——— e =
—_ e e el -
ansT gl
Vo Qoarnmutator Qutside 35 mm a5 mim Replace - 5,
' Diameter 11,417 in} ¢1.378 inl \ - 3
I e
e
SN220055
Mica Dapth a7 mim 0.2 min Replacs COMMUTATOR UNREACUT
10,3276 ini {0.0072 in) i. .
i
.-""r".| - ‘
il || | |'I I,'-" .-"'
|'

i ] | |
Conductance betwesn the Snoueld be conducted Haplgee ‘ !
Figld Coil and the ¥ake

1
1

i J aE5155!

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

8T-12 STARTER
[MNSPECTION AND HEFPAIR
.
; Inspaction |am Standard Lirmit Remedy Inspection Prooadure
.: g
. Hupl ' H
Field Coil Insuilation More than 1M L1 Less than ; Tplase f,,—f"' T 1
[ 0.1 e i fa < ) !
Il: | — = 3 —
: 'l Al
:I £ & I
: -f &
| N
i " Vo .
:r . ' AZ5167
o 1
: ) _ Feplace, if
O [ the -_— . ]
I Wenrl or Damage a : S |
i Baaring ; : '*:i_\\. )
i . : - Pen) a:‘;—h-—___
5 - ST EED N
: : e pay
! ] e
| : A85164
Field il and yoke | Replaca | Visual ¢heck
damage I
Brush length 205 mm 13 mm Replase
10,807 inf {0512 inl
b ‘ I
I ! IIPJﬁ"
i | LemnTe
! ! : i
| AB5158]
inaulaticn bevween the Mtore than 1 M2 Less than | Raplacs
Brush Maolder and the 0.1 ME i
Brackat
i
|
I
Owerrunning clutch tast Replace %\\-.\\\
L
.. ; ,
© Tension of tha Brush 33.3 N'En 12,6 Mama Raplace ]IJ
Springs 13.9 kgf, 2.6 bl 1.5 kgf, i
i 4.2 1bi
ki
? |'FFI .=‘.=-\H
.I"_l\'
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CALIBRATIDN

——

CHAPTER C

INJECTION PUMP
CALIBRATION
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CALIBRATIOH -1

C-S106E-02
INJECTION PUMP NUMEER: 22020-35214
|_Engine . wWosD-Tl
INJECTION r""E“h”EE‘_TE'_E‘_ang nurmber 22024-3521A o
RLIMP ¢ Injestion pump type NP-PESBASSE320R S
SPECIFL Gevernar type NP.EP/RSYZ001600
CATION . iz A i
Timer type Mot aquipped
Fead pump type MP-FR/KS-A5
Test nozzla typa 105730-3140
Tast nozzle gpening pressure I 1716 MPa {175 kaffem?, 2,489 |bffind
' ' Outer diameter  + 6.0 mm [0.236 in}
injaction pips Imnar diamatar 2.0 mm 0079 in)
TEST ; o
CONDITION | Langth 800 v 123,622 in] _
. . ) Typae SAE Jue7C
Calibration oil .
- il temperature | 40 = 45°C {104-113°F)
Fuel feed pressure 156.9 kPa (1.6 kgf/em®, 23,75 (Rifine)
| G_Ereﬂlun‘rf:{ily__e_g_g_ening pressurse 147 1-176.5 kF'_a.,_{1 1.8 kai/em?, 21.33-25.0 [bffin)
Rotation ] ! Clockwise viawed from drive side
M JIECTICN _Injecticn ordar |~ 1-4-2-6-3-5
TIPAING Injection interval €0° + 15"
_____ __Pra-sitoke F.15-3.22 min {0.128-0.127 in}
i Rack position Pump spaad Measuring Injection valurme I Warjatian limit
IJECTICN . o {in) i {rimnln] straka o era® feun} ,E';..._.._...._.-.
WOLUME A 10,2 [0.402} : 1,600 ' 500 | AZ.30-51.30 [2.682-2420y ¢ I3
B - About7(0.276] | 250 : 500 | 325-47510.199-0.239 | =15
ADIUSTING POSITION COMNTROL LEVER AMGLE
RAAXIRALIM SWWIVEL LEVER IOLING SUE
SPEEDQ STOPASR ACJUST SCAEW SETTING 1
BOLT SOAEWY *rf—’__“-7/
‘\\ h
1
z -
. — l—_ !
CONTROL | .
LEVER ) I /
F] FULL .
if.\l\ SPEED 1} ISLING
GOVERNOR b o
ADJUST- I 5 |/
MENT : = VS
| |
d wi
% |
o I
| | WF
Al
NOTE:
lE,“ AMELETT ... 3172 B
£ SR LS
I _.-"'r SCARYW . - Laver argis "Y.F." means,
&P _EVER FULL LJAR aniezi Pesiten.
STCPS=ZR HCLT
|
I Sivte-33°
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-2 CALIBRATION
Lo Load contoel Pump spesd Control rack pasition N et
Adjusting ftem ¢ laver pogiticn irfmin} rom {ink Adjusting positict
i Ma: 555-595 Fa: 102 [0.402} Ful] knad stapper bolt
) . ) kb Sheould be start te | Maxicnum speed stopper oit
: Maximum spead Full lnad Nb: 1.6810-1,520 putled rontrol rack
i ——
i Me: 1.710-1,760 ! Re: 5.4 (0,213} Swivel tever adjusting soraw
: . —
P IM o 0 - AF ;100 {0.394] Control lever
L | idling spaed ldle Nd: 245 ' Rd: 7.0 (0,278} Idling sub-spring set
= —— r -
a1} | '
= : Mp: BOB Fz @ 10.2 [0.402)
& . p: GO0 R1: B1-33 Adjusting serew
;—, {.319=0.32 6}
= ' When kaost pressure is |
I : P mmiyg (50-100
= mmiHg {2,37-3.93 inkgjl,
E contral rack beging to
g : move from B 3.1-8.3
= mm 03130226 inl in
& | BEonst compensator | Full fead the diraction of "Fucl
; dellvery increase”,
Mp: 600 | When control rack re- Confirm
| turfs to position Rz
¢ 10.2 mm (0,402 in}, the

available pressure corre-
sponds to P micnHg
[300—400mmHg {11.82-

! 16,74 inHg}h.
SOVERMNOR CHARACTERISTIC DIAPHRAGHM BDOST&:‘T%MPEE‘NESEiHAGM
CHARA RISTE t ]
GOVERNIMG RANGE: 250-1,800 Fmin
! IDLING SUE SPRING 55T
Ipce than 14 Iu" {
|' ! GOVERNOA SPRING SE }
! .‘
f i {{ BOOST COMPENSATOR STACKE z -;
' =y TR 1 = .
i B Rammz) | e - 3 e 02l f
I RE 12,07 it A ; . 2 10.2; .
w 1.8-2.1 _ _ !
g s % 5E ._ !
= ] E:L ,E_, 1 L
- h 3
= Ack: 7.0 i 2 Ruasas |
- Fegs 5.4 1] &= q N :
= H\ = = = i
i O i = = = |
i =] . § ] & & i
1 1Y | 2 Z
1 | I R = b
i | i : = &
i !
. | ; g BROST PREZEURE immiHat
1 S —
1] - =)
L 5B
bl [ T Sivld-512
= B s e
k3 = a
— . -
£z
PP ZPEZD wimtind —= e
S-EIGaTOl
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CALIBRATION

-1

IMNJECTION PUMP NUNMBER: 22025-3351.4

G-3764E-01

Engina WUED-TI
LJECTICHN Infection pump parts nurmnber _ 22020-33514 e i
FLMP Injection pump type MP-PESGASECIZOAST
gﬁ% F;: Governor type MP-EP{RSVZ00-1600
Tirmer type Nat equipgped
Fead pump typa MP-FPKS-AS ’
. Tast nozzle type 23600-25004
Test nozrie apening pressure 21.57 MPa {220 kof/cnn?, 3,128 lbffin'l
| Quter diameter 8.0 mm [0.236 inj
injection pipa . inner diamater 2.0 mm {0.079 in}
TEST :
EOMDITION  L— Length {0 mm {19685 in]
Typa SAE J967C
Calibration ail ‘:"Iﬂ -----
Qil temperature 40 = 45°C [104-113°F}
Fuel fead prozaure 156.0 kFa {1.5 koffcm?, 22,75 |bifin¥
Ovarflow valve apening pressure 14711768 kPa {1.5-1.8 kaffem?, 21.33-25.0 Ibffin?}
Rotation - | Clockwise viewed frum drive side
INJECTION {njection order | 1-d-2-8-3-5
TIRUNG Injection miervai A0 + 20 )
Fre-stroke _ R 3.75~3.25 mm {.125=0. 123 int
Rack position Pump speed | Moasuring Infection velume Yariatien imit
INJECTION mrn [in] [rfmin] | struke em’ {ew.in) %
YaLUME " A ) 5 (0.314 1,500 Han 83.7-55.7 (3.277-3.398} 23
© B LAbuut 1.4{0.397} - 200 500 ' 3,75-5.25 {0.229-0.220} +15
ADJUSTING POSITION
- SWIVEL LEVER
STOF L%ywEd AD._I L'ST SCAEW
LOAT CONTROL ) .
;I,. III_E".-"EH. L IGLIMNG SUEB
- IDLE ETORFER
L
GOVERNQR
ADJUST-
MENT
FULL LOAD
. SDLING SPRING, STSPFER 2007
pAE MU SPEED TORGUE CONTROL
STOPPSR aCLT SERIME (fF 30 EQJIPFPED:
ShAd-218 i EEME
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CALIBRATION

Control rack pasition
mrn [in}

Bdjusting pasition

C Ba 105 0413

* Full lead stopper bolt

Bb: Should be start to
pulbad central rack

- Maximum spead stoppear bolt

Fc: 7.6 10,295}

' Swivel lever adjusting serew

Rf @ 10.4 {0403}

- Rd: 7.4 {0.281}

! Control lever
! Ildling sub-spring set

C-2
e Load contral Fump spacd
Adjusting fterm lavar pasition trfminl
| Na: EE5-555
i
Paximum speed Full load i Nb: 1,625-1,535
! WNg: 1.535
- Mt
E Idling speed [dte Nd: 245
i .
s [ Np: 600
E | Mp: BOO
=
g |
2
£
o
5 |
=
T
[T
a5
£ . Roost compensator | Full load
: l_ Np: &0d
1
I f ;
| 1
T

C Rz 105 {D.13)
" R1: 8941

{0.357-0.358]

Adjusting screvw

Wheh boost pressure s

P+ mmHg 168-100
mimHg (2.37-3.93 inHagll,
rontral rack begins to
move from Ry, 8.5=3.1
mm (0.351-0.358 in} in
the direction of "Fuel
delivery increase”.
When control rack re-
{urns to pasition Az
10.5 mm {0.473 in}, the
awailable pressure corre-
sponds o Pz moiklg
(200-200mmHg {788~
11,81 inHgl).

Lonfirm
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CALIBRATION

C-3

EM4.918

GIWERMNOR CHARACTERISTIC DIAPHAAS M
COWERMING BAMGE: 30012400 rrsin
Wines than 4.0 — DLING SUB SPRING SET
r ll { — BevERNDA SPRING ST
'E" |—SD{'.'IST COMPENSATOR STAOKES
' -.E.- . l Pl T f
- Aa iRz 10,5 ~— [ T T T e e -
E AF: 104 : Ay
E | ; i ll,
g Ris 7.5- oot S b
T E]
g Ad: 7.3 i £ !
[ ; Y 4]
! ]
! il
' :
i
\
%
Y H
L
o | oo i P ~
nQ =] -— -
IR 2 2 2
= 42 < =
z S g
Z s
p
=
PLIMP SPEED (r/min| ——
COMTROL LEVER AMGLE BOOST COMPZMNSATOR
CHABACTERISTIC DIAPHERAGR
1
| 7
A 5
! / =
] T
Az 0.5
H f.' E 2 =
FULL ﬁ E
SPEEC ! {oung £ g
1 ! o=
1 ~
O E 0 Ruasas :
| | f = 3 | !
|I ! z ! = [=]
V’f = = a
= 3
| > o
[ ru
V. =
o FCOZT PREESUEE rnmiHg:
NOTE:
T AMGLE:® ... 2802 g0
2., 13 =5 M55
+ Lawer angle "V.P." means,
Wermigal Agsition.
1§43
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CALIBRATION £
C-S1683E-01
INJEGTICN PUMP NUMBER: 2202018024
;__'Engjne _ | WS C-TI-1
INJECTION Injection pump parts nuinber | 22020-3gR2A
PLMP infection purmp type | WP-PESSADMO0B221RSZ
gﬁ%ﬁ Govarnar type . MP-EP/RSV200-1600
‘ Timer type | NP-EP/SCOW1300-15008 1.56R
Feed primp tyge MPFPIKS-ADS
Test nozzio type | 23600-25804
Tast nozzle opening pressure © 3157 MPa {220 kgi/om?, 2,123 Ibfin?)
Outer diameter &.0 rmm §0.236 in}
Infsction pipe ! Inner diameater 2.0 enm (0,075 in}
' TEST - ~ ;
COMDITION Length 300 munt {12,885 in}
! Typa SAE J967C
Calibration oil : LY —
| 24l iemparature D - 4570 {104=1124F}
Fuel feed pressure ) 156.9 kPa (1.6 kgffom?, 22.75 Ihifin
Qverflow valve opening prassure 240.3-269.8 kPa (2, 45-2.75 kgf/cm?, 34.84-39.10 |bifinY]
Rutation Clockwise viewed from drive sido
INJECTION - Anjectian arder . 14-2-6-3-5
TIMIT G _ Injection interval ) 6~ + 30
Pro-stroke o | 435-4.45 mon (0.172-0.175in]
Rack pasition Purmp speed [ Wegsuring [njection voluma Variation limit
INJECTION mm fin} |rd i) stroke em? {cuin} | %
VOLUME P A 12.3 (0,484} ' 1,500 Fi 62.5-64.3 {3.333—3.954-} =13
B | About 7.7 [0.280] |. 250 500 525875 i0.327-0.417; | +15
Adiusting levar pesition | Pump speed |rfmint | Advince angis
TIMER 1.300 | a3
ADVANCE Fuil:load -
] 1,500 . 1.5
ADJUSTING POSITION
SWIVEL LaVEA
FTUF LEVER AGUUST SCREW
] A0 CONT
oD 7oL 'y . BLING SLIB
; b - SPRNG
I0LE STPPES '
T
GOVERMNOR
ADJUST-
MEMNT
MAXIMLM
SPEzD
ST0AFER BOLT -
3 e FULL LOAD
| I%LFI‘NG ZARING, STOAPESG acLr
: _— TCROUS 2ARTREL
A Zpezn i
SoPPERAGLT SPRING (F 30 ZCUIPFED)
UL RS hAd-113
I

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

0-2 CALIBRATION

I ; Load centrel 1 Pump speed Cantrel ragk position T .
Adjusting item ! lsvar pogition | [rfrring rmm {in] Adjusting position
- Na ;1,700 Ra: 120 {0.472 " Full load stopper balt
H f
i ! Mb ;1,545 Bt : Should be start ta  Maximum speed stopper boit
WMaximum spead Full load : pulled contrel rack |
I Men: 1,680 Ret: 11.5 {0,353} Swivel [aver adjusting seresw
| Mex: 1,685 Rez @ 10.2 10,4021 :
i d Il [ S Rf : 8.3 (0.366] Control [aver
ing spee = Nd ; 200 Rd: 6.3 {0248} ldling sub-spring sct
E’—é MNeyr: 340 Ray: 2.8 {0504 Torgue conteal spring
% Tarque contral Full load Ngz: 1.200 Re:: 126 {0.456) vapsuie E
-
2 | Nh : 1000 Rh @ 12.7 [0.501 Torgua contred spring ‘
i |
E: : Np : G000 Rz : 12.3 {0.504}
% | Mp : BOD A1 10.4 {0.405; Adjusting scrow
E .
Tz ; When bogst pressurais
= P1 mmHg §130-170
S mmHg {5.12-8.568 inHylh,
) gontrol rack begins to
' move from R 1004 mm
{6409 in} in the direc-
Boast compensatar | Full lead tion of "Fuel delivary in-
! crease,
: . Np : 500 When control rack ra- Confirm
' : turns to pasition Rz
5 ; 12.8 mm {0.504 in}, the
i available pressurs corre-:
i | sponds to P2 mmHg
i i (Fat-datmnmHg {14.97-
| g | 18.83 inHg}h |

C-51852-11
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CALIBRATION

GOVERMOR CHARACTERISTIC DIAPHRAGKM
GOYVERN'MG RabGE: 368-1,300 ffmin
—IOLING SUB SPRING SET
tlare than 140 |I
_' IV rECOWEANOR SPRIMNG SET
. : |
e || ~~BOOSTCOMPENSATOR $TACKE
Rgr: 123\ . | |
1 S
L i 5 N I O
- Rb: 123 - L e R
g Ao 1200 "’: !
S Aense |
= Aoz 192 - — e e— .
e — ;
o~ Af- 9.3 :
.
o
[y
-
2
o Fd: .3
Ol ;
L L
(- e e e = P
g2 83 I £ B PRS-
e = - AAHE-
E & o= g g vk
= - F M HHAE
= E22i
PUR® SPEED (rirating mm—me= ST
CONTROL LEVER AMNGLE TIMER ADVAMNCE BOGST COMPENSATOR
CHARACTERISTIC CHARACTERISTIC
1 BIAPHEAG M MHAPHRAGM
- -~
2
S g
| ! M o
EULL '. ! 4 15- & Rz 1ds
SPEED V1 IpLING a i L [
SPEED 2 ; % s !
y : £
s <3
Vv T 03 S 16l
iy 2 H
[ a l - E [
| =X 3 [ = o =
VR, = T Ea] & o
- — ﬁl g
MOTE;: A &
. ANGLE: © ... 28 =5 FURAR SF2ES iriming z &
. 13° = g .
« Lavor angle VA mears, S0CET PRESEURE immityg)
Wartical Postian,
SRAL-BET SMA517 S 2917
L-5185E-0°
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