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INTRODUCTION —  TEHMS

s TERMS

ABBREVIATIONS USED IN THIS MANUAL

Abbreviations ez ning

ABE Anti-Lock Brake System

2 MG Air Conditioner
Al Alternating Current

1 ACC ACCRSROrY
ACIS Acoustic Control Induction System
ACSD Automatic Cold Start Device
ADD. Automatic Gisconnecting Difterential
AF Air-Fuel Ratio
ARG Active Height Contral Buspension
ALR Automatic Locking Hetractor
ALT Alfternator
ARF Amplifiar
ANT Antanna
APFROX. Approximately
AZEY Aszembly
A Automatic Transmission (Transazle)
ATF Autematic Transmission Fluid
AT Automatic
ALY Auiliary
AVG Average
AVE Adaptive Variable Suspension
B+ Battery Voltage
BACS Boost Altitude Campensation Systam
BaT Fattery
BLC Bottorn Dead Center
EiL Bi-l evel
Brs Bore-Stroke Ralic
BTDC Belore Top Dead Ganter
BYWEY Bimetallic Vasuurm Switching Valve
cB Circuit Breaksr
CCn Catalytic Goenverler For Oxidation
0 Compact Disc:
CF Cornenng Forgs
(e Center OF Gravity
CH Channal
CKD Complets Kneck Down
COME. Combination
GPE Coupe
GRS Combustion Prassire Sensor
CRL Central Processing Lini
RS Ghilel Reastramt Systam
CTH Centar
Civ Check Valve
CY Contrel valve
oW Cark Wainht
(bl Birect Currenl
DEF Cetoonar
DFL Deflector
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INTRODUCTION - TERMS

Abbreviations hieaning
CHFF. Differantial
DIFF. LOGK Differential Lock
(ML Diirect Injection
DL Data Link Connactor
oLl Distributorizss Igaition
DOHG Ciouble Overhead Cam
] = Ciash Pot
05 Cead Soak
LEP Digital Swnal Frocassor
LT Diagnestic Trouble Gode
ECAM Engine Sontrol And Maasuremean! System
ECD Electronic Contralled Enesel
ECDY Eclciy Current Dynamometer
ECT Elzctrenic Contrel Transmission
ECU Elactronic Contral Linit
Er Elecimn-Deposited Coating
ECL Electranme Crving Linit
ENG Eleatric Diesal Injection Control
EFI Elactronic Fusl Injection
E'G Engime
EGR Exhaust Gas Fegiroulation
EGR-YM EGR-Macuum Modulator
ELR Emergency Lockng Retractor
EMG Enging
E5A Elgctronic Spark Advance
ETCS Elzctronic Throttle Contral Systam
EVAR Fvaporative Emission Control
EWP Evaporator
E-WRY Elzctric Vacuum Regulating Valve
ExX Exhaust
FE Fugl Econaomy
fafe Fron-Engine Front—Wheal-Dnve
FiG Fuel Gauges
FIPG Formead In Place Gaskel
Fle Fusibie Link
P Fuel Fump
FRL Fuel Pressure Lo
FR Frant
Fo Flywhesl
FWD Flywheel Dampar
FWwi Front-Wheel-Drive
Gas Gazoling
GO Cirotanil
HAC High Ailitude Compensator
HE Hatzhback
H-FUZE High Current Fuse
Hi High
HIC High Intensity Dischargs (Head Lamp)
MG Hexasing
HT Hard Tog
HWS Heatad Wingshiald Syslem
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INTRODUCTION - TERMS
Abbraviations hieaning
| I Irtagrated Circuit
I Indirgct Diesel Injaction
IFS Indapendeant Front Suspension
G lenition
1A Integratad lgnition Assambly
i intake (Manifold, Yalwe)
IMT Intermittent
IiF Instrumant Panel
IRS Indepandant Rear Suspension
150 ldle Spasd Contral
JIB Jungtion Block
JAG Junction Cannecior
A ®] Hick-Cown
LAMN Local Arga Metwork
LB Liftback
LG Liguid Crystal Display
LED Light Emitling Diode
LH |_eft—Hand
LHL: Lafi=Hand Dove
LAHAW Length. Height, Widil
LLC Long-Life Coolant
LMG Ligguilied Matural Gas
Lo Loy
LPG Liguified Petroleum Gas
130 Limited Slip Differential
LGP & PY l.oad Sensing Proportioning And Bypass Valwe
LSPY Load Sensing Propartioning Yalve
MAP Manifold Absolute Fressure
AKX, Maxirmum
I Microphons
hAIL Malfunction Indicatar Lamp
hAIM, hlinirniam
AR hLltiprpose
MPI Multipoint Electronic Injection
PP Multiplex Communication System
mAT Manual Transmission
I rT flcunt
| MTG Mounting
| Meutral
A Matural Aspiration
M. Murmber
D25 Craygen Sensor
D Cherdrive
CEM Crriginal Equipment Manufacturing
OHG Owverhead Carmnshall
Y Cverhaad Valve
OPT Cption
i Cwersiza
F &BY Fraporlioning And Bypass Valve
PGS Poweer Control System
PV Positive Crankease Venbilation
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INTRODUCTION — TERMS

Abbreviations Mgz ring
PHE Parking Brake
PFS Progressive Power Siearing
PE Fower Steering
PTO Powear Take—CHf
PN Power Windoe
R&F Fack And Finion
F/B Relay Block
RES Recirculating Ball Type Stearing
RiF Hemnfarcemant
RFS Rigid Front Suspansion
RAS Figid Hear Suspension
RH Right—Hzaned
HHL: Right—Hand Drive
ALY Relay
RO Read Only Memaory
RR Hear
FFS Rear-\Wheel Drive
AWD Fear-\Wheel Driva
50N Sedan
SEN Sensor
BICS Starting Injection Control System
505 State Of Gharge
SOHC Singhe Cwerhaad Camshaft
SPEC Specilication
SRl Single Paint Injection
SRS Supplemantal Restraint Systam
SEM Spacial Service Malerials
st Special Service Tools
sTD Standard
5Td Caold=5tart Fugl Injecticn
1) Switch
R ] System
T Transasle
TACH Tachometer
TEI Throttle Body Electronic Fuel Injection
TG Turbochargar
TGGS TOYOTA Gomputer—Controlled System
TGV Timing Control Malve
TR Top Dead Centar
TEMP. Tamperature
TEMS TOYOTA Electronic Madulated Suspension
TET Toyota Free—Tronic
TiS latal Information System For Vehicls Davalopment
T Transmizsion
ThALC TOYOTA Motar Corparation
TRANE TOYOTA Motor Manufaciuing Kentucky, [ne.
TRC Tracticn Sontrol System
TURB Turbecharge
TWG Ihres—Way Calalyst
LD Underdrive
LIS Indersize

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

INTRODUCTION — TERMS

01-11

Abbreviations Meaning
WOV Vacuum Contrel Valve
WENT Wentilatar
WM Vehicle Identification Mumber
VPS Variable Power Steering
VS Vehicle Skid Conteal
WY Wacuum Switching Valve
WTW Vaouum Transmitting Valve
WNT— Variabls Valve Timing-intelligant
W With
WG Wagon
WiH Wire Harness
WD Withoud
157 First
2MD Second
2WD Two Wheal Drive Viehicls (4 x 23
3RO Third
4TH Faurth
WD Four Wheal Drive Vehicla (4 % 4)
AWS Four Wheal Stesring Systom
5TH Fifth

R 1 1T S S L TG o ————————



http://www.manualslib.com/

01-12

INTRODUCTION —

TERMES

bl )

GLOSSARY OF SAE AND TOYOTA TERMS

This glossary lists all SAE—J1930 terms and abbreviations used in this manual in compliance with SAE rec-

ommendations, as well as their TOYOTA equivalents.

2 TOYOTA TERMS
ABBHI:jiI IONS A= TEAN i ]—ABB$FL$:T!DNS
G Alr Conditioning Ajr Conditionar
AL Air Glaaner Air Cleaner, AL
AR Secondary Air Injacthion Air Injection (A1)

AP Accelerator Pedal -

B Pattery Positive Vollage +B, Battery Vollage

BARC Baromatric Pressurs A

CAC Charge Air Sooler Intercaalar

CARE Carburetor Carburetor

GFI Continuous Fual Injection -

CHE Crankshaft Position Crank Angla

CL Closed Loop Clozed Loop

it Camshafi Position Cam Angls

CPP Clutch Padal Position -

CTK Continuous Trap Oxidizer -

CTR Closed Throtte Posilion (I [ 1 =R

DOFl Direct Fuel Injection {Diesel; Direct Injaction {06)

0l Dristributar lgnition

LS Crata Link Connector 1 1: Check Connectar

DLCZ Data Link Connector 2 2: Tolal Miagnaesis Gomunication Link (TOGL]

DLGE Data Link Connactor 3 4 DBD || Diagnostic Connecior

oTs Diagnostic Troukle Code Diagnostic Code

DOTh Dragnostic Test Mode -

ECL Enging Gontrol Lawel =

ECM Engine Cantrol Module Enging ECL iElectronic Sontrol Unit)

ECT Engine Coolant Temperature Coolant Temperalure, Water Temperatura (THW)
Elactricaily Erasable Programmable Read Cnly Mamaory

EEFROM Flecirically Erasable Programmable Read Cnly Mearmory [EERROM,
Frasable Programmabla Read Onky Memory (EPRCM)

EFE Eary Fugl Evaporation ol Mixture Heatar (CMH), Heat Control Valve (HCW

EGR Exhaust Gas Hesaroulalion Exhausl Gas Recircutation (EGRY

El Electronic g nition TOYOTA Distributarless lgnition [TO1

Em Engine Madification Engine Moditication (ER)

EFROM Erasable Programmable Read Only Memaory Programmable Flead Cnly Mamory (FROM)

EvVAP Evaporative Emission Evaporative Emission Control (EVAP)

FG Fan Control =

FEEFROM ;Iz:; E}I:;t:;::::rnirasabta Frogrammabla

FEPFCM Flash Erasable Programmaile Read Only Memarny —

FF Flaxible Fuel

FP Fugl Pump Fusl Pump

GEM CGeneralor Alternator

G Giround Ground (GHD)
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HOES Heated Cwygen Sensar Heatad Crvgen Sensar (HO=5;
TAC Il Air Control Idie Speed Gonteal (150
| AT Intake Air Termpserature Intake or Inlat Air Temperature
1R Ianiticn Control Moduie -
| IFI Indiract Fual Injection Indiract lnjaction (100}
IF5 Inenia Fusl-Shutof -
(=1 ldle Speed Cantral -
| kS Knock Sensor Knock Sensor
hA&F hass Air Flow Air Flow Mater
MAP Manifold Absolule Prossure r::::?i:ii?um
Eleclric Blaad Air Control Valve (FBCY)
MG hixture Control Mixture Gontrol Vake (W)
Electric Air Contral Valve [EAGY) L
MDP Manifald Differantial Pressure
IF Multiport Fuel Injection Eleatronic Fual Injection (EF1)
MIL Mallunction Indicator Lamp Check Engina Lamp
MST Manifold Surface Termperature - ]
MVE Manifold Vacuum Zane
MNYRAM Mon—olatile Random Accass Mem oy
s Cheygen Sansor Ciypen Sensor, Os Sansar S
oBD On-Board Diagnostic Bn—Board Diagnostic Systern (O6D)
o Oxidalion Catalylic Converlar Chidation Catalyst Convert (00, G0o
_'CE Cpen Loop Open Loop
FAIFR Pulsed Secandary Air Injection Alr Suction (A5)
P Pawertrain Control Madule -
PP Park/Meutral Pasition -
| FROM Programmiable Read Only M Y -
PSP Powear Stearing Pressire
i 5 ity g D
o |erox Portodic Tap Osdizer e Bt i oo
F i Aandom Access Memony Fandom Access Memaory {RARM)
| A Relay Meodile -
R Head Only Memary Head Oaly Meamory (RO ]
| AP Engine Spead Enging Spead
S50 Supercharger Supercharger
SCE Superchargar Bypass E-aRY
| 5F1 Sequential Mulliport Fusl Injection Electranic Fuel Injection {EF), Sequential Injection
SR Smoks Polf Limiter =
SRl Service Reminder Indicator -
SRT System Readiness Tast -
8T Sean Tool
TE Throttle Bady Throttie Body
TE| Throttle Body Fusl Injection g:ﬁllzlpﬁ;r:l Ilrr1u|zztti|?1rr:n (il
TG Turhocharger Turbocharger
TGG Torgue Converdar Clutoh Torgue Ganvariar

DO,I i iﬂﬁ iiﬂi mm‘ mﬁ iih am manuals search engi ne
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TCM Transmission Control Module Transmission ECU, ECT EGU
TP Throtlle Position Thrattle Position
TR Transmission Hange -
™ Thermal Vaouum Vaive et Vo Sk v TV
Thrae—Way Catalytic (TWC)
TWG Three—\Way Catalytic Gonverter Manitold Converter
Ghpg
TG00 Three—Way + Oxidation Gatalylic Gonverter Gl CCo
WAF Walume Air Flow Air Flow Meter
VR Woltage Fequlaier Woltage Reculator
WES Yehicle Speed Sensor Wehicls Spead Sensor
WOT Wide Open Thiottle Full Throttle
W0 Warm Up Oxidation Catalytic Gonverter -
WIL-TWC Warm Lip Three—Way Catalytic Gonverter -
JER Third Gear —
40GH Faurth Geaar -
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SERVICE SPECIFICATIONS

FUEL

03-5

TORQUE SPECIFICATION

(e EIe ]

Orverllow serew 2 Injection pump body

Part Tightaned frm kg em ol
Mozzle retaiming nul = Injsohion noe s holdar 47 475 a4
Snubber walve x Injection pump body a% a0 43
Distributive head plug & Impection pump body a8 00 fif
Fuel temperature sensor s Injection pump body o 220 16
Fuel inlat nollow screw © Injection pump body a7 375 27
Fuel filtar to injection pumg fusl pipe x Fual inlel hollow screw a7 27 20
27 27 20
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SERVICE SPECIFICATIONS —  EMGINE MECHAMICAL

ENGINE MECHANICAL

SERVICE DATA

[est S

ldler tension spring
Frae lengih
Installed tension

ata2.1 mm {205100n

44,4 — 454 mm (1,748 - 1,787 in.)
53— 50 M (542 — 598 kgt 11,5 13,2 Il

Cylinder head set boll

Ciuter dizmeter Standard | 1080 — 12.00 mim (04546 - 04724 in)
phisimam | 11,60 mm (0A5ET in ]

Cylinder head gasket

M instalied cylinder head gaskel thickness plark 0| 180 - 150 mm (0es1 — 005870
0| ta0 — 1A mmno0ast - 006N
F 1580 - 1.70mm 00830 — 00868 )

Walve clearance at cold Intake | D020 — 050 mm 0008 — 5,012 .

Exhaust | 040 — L& mm (.06 - 002000
Cylinder haad
Warpags Wlasimum | D20 mm D007 ing

Intaks Yalve

Walve stem diameisr
Walve face angle
Margin thickness

Owverall kengih

Standard
ki rnum
Standard
fularimnm

T4a7E - 7,800 mm {0,3140 - 03146 in)
44.587

LG mm 083 in

1.1 mm (004E in

10410 — 10450 mm 040984 — 41142 0n.)
105880 mm (4. 0787 ing

Exhaust Valve
Walve stem diametsr
Walva tace angla

7960 - 7975 mm {0.2134 - 03140 0n.)
44.5°

Installed tansicn

at 370 mm (1457 in.

Kargin thickness Standarcd | 1.7 mm (00E7 )
Rinimum | 1.2 mrm (007 ind
Cwverall lengih Standard | 103,95 — 104,35 mm i4.0925 —4.1083 in.
i | 10045 mm (40728 in.
[ner Compression sprng
Drenviation whamiroum | 2.0 mm {0079
Fraa length ypa | 4620 mm (1.81831n.]
B a5 mm {8g3 1180

301 - 322 N 307 — 33.9 kot 677 — 747 If)

Ihtaka valve quids bush
Inside diameater

8,010 — 5030 mm (05154 - 0.3161 in

Ol clearanca Standard | 0.0E0 - 0.055 mm (00008 — G.0022 .
tdaximum § 008 mm (00037 i)

Hush bore diameater =10 | 13.004 - 13025 mm (05120 - 0.5128 i

CVS 05 | 13054 ~ 12,075 mm (05138 — 05148 in}

Protrusion heght (0.8 —11.2 mm 0,425 — 0441 in.)

Exhaust valve guide bush

Inse diameter A0 = 8030 rm (05154 - D367 ny

il clearance Standard | 0.035 — 0.070 mm (00014 — 00028 in.)
Pasimuen | 0030 mim (0,003 i)

Bush bore diameter aTh | 12004 - 13,028 mm (05120 - 05128 in

v 005 | 13054 — 13,075 mm (0.5139 - 0.5148 in )

Protrusion height 10,8 — 19,2 mm (0,425 - 3441 in.)

Intake valve seats

Contacting widih 1.5 = 1.5 mm {0,059 - 0075

Exhaust valvae saals

Contacting width | 8- 22mm(0.071 - 0087 in)

Walve liftar

Lifter chiameter ADLE9E — 40,902 mm (1.6093 — 16103 in.)

Litter bhiora digmeater A0.AED — 40980 mm (1.6128 — 1813400

il chearance Standard | 0.058 - 0,088 mm (00023 - 00035 in.)
bhasimun | 0010 e iRU0035 0.
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EMGINE MECHAMICAL

Camshafl
Cirche runoul
Cam Iots: height

Journal diameter

|[ il plearance

Thrust clegrance

haximum
Standard
Intake

Eshaust
Minimum
Intake

Exhaust

STO Mo
Others

LIPS 0125 Mo
Others

LIS §.200 Moot
nhers
Standard
faximum
Standard
fdaximum

00 i (00035 in)

A B90 =54 510 mm 2 1810 = 2 1618 0n.)
B4.990 ~ 55.010 mm (21860 — 21657 in)

5435 mm {21413 i)

S 43 mm {2 1453 0,

34.GR0 — 34 985 mm 1 3FET — 1,377 )
2R 27885 mm 00 = 108 g
3. Bdd — 34,860 mm (13718 - 13724 0in.}
27 Bdd = 27 860 mm (10962 ~ 1 0968 i
34,718 — 34,735 mm [1.53668 — | 36750}
2FF19 - 27 A5 mm (10913 — 108180}
0022 = .07 mm 00009 < 00028 in.)
010 mm {00035 0, )

QL0800 — 0,280 mm {00037 - D0 0ng
035 mm {00136 in.)

Cmbustion chamber
Shim thickness
Hratrusion

005 mm (0.0072 in. |
finus 0005 — Plus 0,03 mm dhinus 000312 = Plos 000120,

Connecting rod
Thruzt clearance

Cil clearance

Rod bant
Fodl twist
Bush ingide diameter

Connecting rod beanng center wall thickness (Heterance)

Connecting rod bolt tensicn perion diametar

Slandard
Pdasimam
Standand

STD

LS 0,26, LIS 0.450
blazirnum
Slandard

btk 1

=

3
Bdaximum per 100 mm (3594 in.)
tdazimnum per 100 rmm (3594 in}

Standard
flimi mum

(L0860 = 00300 mim (ED3TT 00118 In
0,35 mm (0136 i)

0,036 — 0,084 mm (0014 < 0.0025 in.)
(L0033 - 0078 mem (0.0013 —0.0031 n.
A0 rm (200039 in. )

14708 ~ 1,482 mm (00582 — 0.0683 i)
1,482 — 1,486 rmm (D.0583 — 0LOGES in.)
1,486 — 1,480 mm (00585 — 0,0687 in.)
S mm 03020000

DS mm e DU005he in)

FO00E — 29,020 mm {11420 < 11425100
G400 — 8600 mm (03307 - 03388 in.)
.20 mm (03228 in.)

Crankshaft
Theusl clearance

Thrust washer thickness

fain joumal oil clearance

Circle runout
Bdain journal digmeter

Grank pin diarmeter

hain jeurnal mper and oul—ol-aund
Crank pin taper and out—ol—round

fain bearing centerwall thickness (Relerence)

Standard
faimum
ST

s 12a
O35 (h2al
Slandard
S0

LIS 025, D.A0
Pdaximm
Slandard
Mark 1

2

3
wiaxirmum
TN

(WR=R e
LIS 0,50
STD
L5025
L5 .50
Mazirmum
Mg=irmum

0.0A0 — 0250 mm (000716 — G008 in.)
0,30 mm {00118 in)

2450 — 2480 mim {00857 - 00978 in.)
2403 - 2543 mm {00881 - 01001 in)
2555 — EAOS mm {01008 — 01026 in

0034 = 3065 mm {10013 - D.0GEG in.)
0033 — G078 mm (00013 - 00031 in)
0.0 mm (20035 n,)

179 — 1,983 mm (O0FVS - 0076 i
1A5S — 1.987 mm (0.0781 - 00782 in.]
1587 — 1,981 mm (00782 - 00784 in]
006 mm (G002 i, |

G1,985 — G2.000 mm (2 4403 — 2 4408 0n.)
G1.745 - B1L.755 mm 24308 - 24413 in.)
514495 — 51,508 mm {24211 - 24215 0n.)
G 988 — 55,000 mm (21648 - ZA654 in.)
B4, 745 = 54 755 mm (2.1553 - £1857 in.)
B4 485 — 54 505 mm {2.1455 - 2.14580n.)
G2 mm e D0eDE i

2 i DOG0E in )
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SERVICE SPECIFICATIONS

EMGINE PECHAMICAL

Cylinder block
Warpage

fdaxirmim

020 mm (0,007 i

Maximm

Gylinder bore diametar Standard
Pdark 1] 99500 - 95510 mm {38173 - 39177 in.)
2 [ 99,510 - 95,520 mm {3.91 77 — 38181 in)
3 [ 99520 - 99530 mm {38151 - 38185 in,)
Maximum
STO | 2973 mm 439264 in.)
Cvs OU80 [ 100023 mm (39461 in.)
Fiston
Pislan diameler S0
hfark 1 | 95,450« B9 460 mm (39153 - 38157 in.)
Bl 98460 — 08,470 mm (39157 — 32161 in.)
A 195470 -89 480 mm (3,918 - 3.81650n.)
V5 050 | 949,950 — 99 380 mm (39350 — 38362 in.)
il clearance Standarg | 0040 — 308 mm {00018 - 0.0024 in)
htgximum | 0,13 mm (00051 in.)
Fizton protrusion from aylindear block 068 — 057 mm (00268 — 00382 in.)
Fiston pin
Diameter 29.000 < 25012 mon (11417 — 11422 i}
Fistan pin il clearance Standare | 0004 — 0012 mam 00002 — 0.0005 in.)

005 men 00020 i)

Fistan ring set
Fiston ring groove clearance

Piston ring end gap

Standard
Mo
Mo 2

il

Mairnuem

Siandard
Me1
Mer.2

9]

Wazimum
Mol
o2

hl

LO57 =000 mm (00022 — 0.0040 0.
L.0ED — 0100 mm (D.0024 — 0.0039 in )
030 = 0OF0 mm (00012 = 00028 in
G20 i 000 TS

0.360 = 0.8 mm (L0138 — 00232 .
0470 — 0,720 mm (00185 - 0.0283 in.)
0,200 — 0520 mm {0.0079 - 00205 in)

28 mm (L0508 in.)
42 mim 10,0555 )
122 mm (00483 in.
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TORQUE SPECIFICATION
Part tightened I kg -y {1k l
Enging rear ol seal retainer » Cylinder block 13 130 1mn ]1
Timing gzar casae » Sylindar block 23 230 17
il slrainar ¥ Cylinder block 14 1850 13
0l gtrainer x Timing gear cass 21 210 16
il panx Cylinder black 18 183 153
Oil pan & Timing gear case 18 180 15
Ol pan x Enging rear ol seal retainer ¥:) 180 13
Watar pump = Timing gear case 23 230 17
Timing balf idlar Mo 2« Timing gear case 3 340 24
Timming ket idlar Mo, 1 % Timing gear case 12 mm head g 195 14
Gylineer head x Cylinder block 151 78 A00 58
2ndl Tuen 0957 Tun 907 Turn 507
rd T 857 Tuin 90 Turn 50°
Camshaht bearing cap o Cylindar head 25 255 18
Camzhafl oil seal retainer © Cylinder head 14 145 13
Tirving belt Mo, 2 cover  Cylindar head 14 185 13
Camshalt liming pulley x Camshaft 98 1,000 e
Cylinder head cover « Cylinder heacd 12 120 9
Taper screw plug Mo, 1 x Cylindar block 20 200 14
Walar drain cock ¥ Gylinder black 4t 500 a6
Cylinder block ol erifica « Cylindear block i 110 &
il nozzle x Cylinder biock 26 260 18
Ciankshaft bBearing cap x Gylinder block 105 1,050 E
Connecting rod cap x Gonnacting red 1st o4 450 4n
2nd Turr 807 Toen 803 Turn B0°
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FUEL — INJEGTION NOZZLE SUB-ASSY (5L-E)

INJECTION NOZZLE SUB-ASSY (5L-E)
COMPONENTS

Ring Packing Setting Nut - ‘
+ Washer N

N

Injection Mozzle Holder

<

Nozzle Holder Pressure Spring Washer Q

Mozzle Holder Pressure Spring

-

e 63 Mozzle Holdar

Puressure Pin
‘L Mozzle Distance Piece

Injection Nozzle

4? {4?5 34)
Mozzle Retaining Nut \

| Nem {kgf-cm, ft-Ibf) | - Specified torque
B & Non—reusable part
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FUEL INJECTICN PLIME ASSY [BL-E)

INJECTION PUMP ASSY (5L-E)
COMPONENTS

E=— & Washer

E&Fwal Filter to Injection Pump Fusl Pipe
==

E=)—— % Washer

Fuel Inlel Hollow Screw

{37 (375, 27)
=)—— ® Washer
Owerflow Scraw
: a7 (271, 20) Distributive Head Plug
88 (900, 65)

& & Washer

MNozzle Leakage Pipe No. 4

Q Snubber Valve
- 59(600,43) |

Delivery Valve Spring

\ — Glm wﬁ -

Injection Pump
Delivery Valve

[ 22220, 1) |
Fuel Termpearature
Sensor

B
Injection Pump
Timer Control Valve
| N'm {kgF-cm, ft-bf} |: Specified torque
¢ Non—reusable parl
ATOTAD
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ENGINE MECHANICAL —

PARTIAL EMGINE ASSY (EL-E)

COMPONENTS

PARTIAL ENGINE ASSY (5L—E)

Camshalfl

Camshaft Bearing

Qil Filler Cap 12 {120, 9)

L
(e} g0
P Lo

See page 14-3

2nd: Turn 90"
Ard: Turn 90°

1st; 78 {500, 58)

# Casket
Camshaft Oil Seal Retainer
Timing Gear Woodruff Key

98 (1,000, 72) o~

Camshaft Timing Pulley

| N-mi (kgf-cm, ftlbf) |  Specified torque

L # Mon—rausable part

Timing Belt Mo, 2 Cover

Cylinder Head

% Cylinder Head
Gasket

L# il Seal Retainer

No. 2 Oil Seal a0

ATATE
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| 23 (230, 17) |
# Timing Gear Case or
Timing Chain Case
0il Seal

%5

Timing Belt
ldler Mo. 2 —

(5515020

Timing Belt
Idier Ma. 1

p ® MNon-reusable part

/\.j.- ‘ﬂm‘ﬂxh

& Gasket -

h LS Tension Spring Bracket

i

il Pan

ldler Tension Spring

|
Crankshaft Timing Pulley

['N'm fkgf-cm, fibf) |+ Specified torque

% Engine Rear Oil Saal

-
i

[ 35 350, 25} |
Crrain Plug

b fa—‘| 18 (180, 13)

ATITAR
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OVERHAUL

1. REMOVE OIL FILLER CAP SUB-ASSY
2. REMOVE CYLINDER HEAD COVER SUB-ASSY
(a) Remove the 9 bolts, nut, cylinder head cover and gasket.

3. REMOVE CAMSHAFT TIMING PULLEY
{a}  Setthe No. 1 cylinder to approx. 90° BTDC/compression.
HINT:
Set the No.1 cylinder to 90" BTDC/compression o avoid inter-
ference with the piston top and valve head.

(1) Using the crankshaft pulley boll, turn the crankshaft

90° counterclockwise, and put the timing mark of

; the crankshaft timing pulley with the protrusion of
o Y . s the timing belt case.

{b} Using SST. loosen the pulley bolt.
S5T  09960-10010 (09962-01000, 09963-01000)

P ASEET
{c) Using SS5T, separate the timing pulley from the camshaft.
S5T  09950-50013 (09951-05010, 09952—-05010,
09953-05010, 09954-05021)
{(d)  Remaove the pulley bolt and timing pulley.
{e) Remaove the timing gear woodruff key.
P i .“ A

A REMOVE TIMING BELT NO.2 COVER

{a) Remove the 4 bolls and timing belt cover.

5. REMOVE CAMSHAFT OIL SEAL RETAINER
(a) Remove the 4 bolts, retainer and gasket.

6. REMOVE OIL SEAL RETAINER, NO.2 OIL SEAL

HINT:

: There are 2 methods ({a) and (b)) to remove the oil seal.

' . {a}  If the camshaft cil seal retainer is removed from the cylin-
der head: =

(1) Using a screwdriver and hammer, tap out the oil
seal.

AEFRI
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{b) I the camshall oil seal retainer is installed to the cylinder
head:
(1) Using a knife, cut off the oil seal lip.
{2) Using a screwdriver, pry out the oil seal.

Cut Position

NOTICE:
Be careful not to damage the camshaft. Tape the screwdriv-
er tip.
s
P o AL IES
Upward N 7. REMOVE CAMSHAFT
T | (a) Setthe key groove of the camshaft, facing upward by

turning the camshalt with a wrench.

key LEWN TR s s (BT
Groove e :

II
P

p— g ABTTES

(k) Unifarmly loosen and remaove the 10 bearing cap bolts, in
several passes, in the sequence shown.

{c) BRemove the 5 bearing caps and camshaft.

{d)  Remove the 10 bearings from the bearing caps and cylin-
der head.

HINT:

Arrange the bearings incorrec! order.

Lol
Sy ek e AGTRLT

8. REMOVE CYLINDER HEAD SUB-ASSY

(@)  Uniformly loosen and remove the 18 cylinder head bolts,
in several passes, in the sequence shown.

NOTICE:

Head warpage or cracking could result frem removing

bolts in incorrect order.

(by  Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a bench.

HINT:

If the cylinder head is difficult to lift off, pry with a screwdriver be-

tween the cylinder head and block.

NOTICE:

= Be careful not to damage the contact surfaces of the cylin-

“ asemq| der head and cylinder block.
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9.  REMOVE CYLINDER HEAD GASKET

10. REMOVE TIMING BELT IDLER SUB-ASSY NO.1
(a)  Remave the 2 bolts (A and B).
(b} Loosen the bolt (C), and remove the liming belt idler No.1.

[ # Lo Tt AGRARE

11. REMOVE TIMING BELT IDLER SUB-ASSY NO.2
(a)  Remove the bolt, timing belt idler No.2 and spacer.

12.  INSPECT TIMING BELT IDLER SUB-ASSY NO.1

{a}  Visually check the seal portion of the timing belt idler No. 1
for oil leakage.

It leakage is found, replace the timing bell idler No.1.

(b)  Check that the timing belt idler No.1 turns smoothly.

If necessary, replace the timing belt idler No.1.

Turn -

13. INSPECT TIMING BELT IDLER SUB-ASSY NO.2
(a)  Check thal the timing belt idler No.2 turns smoathly.
If necessary, replace the timing belt idler No.2.

14. INSPECT IDLER TENSION SPRING
{8}l  Measure the free length of tension spring.
Free length: 44.4 — 45.4 mm (1.748 — 1.787 in.)
If the free length is not as specified, replace the tension spring.
(b} Measure the tension of the tension spring at the specified
installed length.

| Installed tension:
|-—- Free Langth - 4J 53 -59 N (5.42 - 5.98 kgf,11.9- 132 Ibf)
L ASTEE at 52.1 mm (2.051 in.) .
If the installed tension is not as specified, replace the tension
spring.

15. REMOVE WATER PUMP ASSY
(a2} Remove the 6 bolls, tension spring bracket, water pump and gasket.

o
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il 31. INSTALL WATER PUMP ASSY
£ e (a) Install a new gasket, the water pump and tension spring

bracket with the 6 baolis.
Torque: 23 N-m (230 kgf-cm, 17 ft.-1bf)

| 2 (94 C75E= Brackel
T A ek

32, INSTALL TIMING BELT IDLER SUB-ASSY NO.2

(a) Install the spacer and timing belt idler No.2 with the bolt.
I Torque: 33 N-m (340 kgf-cm, 24 ft-Ibf)

() Check that the timing belt idler No.2 moves smoathly.

e i 33. [INSTALL TIMING BELT IDLER SUB-ASSY NO.1

T T .
= The bolt lengths for bolt types A, B and C shown in the il-
lustration are:
A:76.5 mm {3.012 in.)
B:42.9 mm (1.689 in.), Color: Yellow
C: 41.3 mm {1.626 in.), Color: Silver
+  Bolt C is combined with the timing belt idler No.1.

ASTEAT

(a) Install the timing belt idler No.1 with the 3 bolts.
(b}  Tighten the bolt (C).
Torque: 19 N-m (195 kgf-cm, 14 ft.Ibf)

MGG

34. INSTALL CYLINDER HEAD GASKET
{a) Check the piston protrusions for each cylinder

(1) Clean the cylinder block with solvent.
e (2) Set the piston of the cylinder to be measured to
e T slightly before TDC.
N I (3) Place a dial indicator on the cylinder block, set the
25 mm :\ o) e 1_“_1 3 measuring tip as shown in the illustration.
[DLQE"‘-J_E \\ \\ b (4) Sel the dial indicator at 0 mm (0 in.).
: TR A A | RN

«  Use adial indicator measuring tip as shown in the illustra-
tion.

. Make sure thal the measuring tip is square to the cylinder
block gasketl surface and piston head when taking the
measurements.
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=]

Measuring Tip

T | Pratrusion
e 4 i
i
S
AGTEAT

£ e

25°'mm
[0.98n.}

|

|
Aol T A
1 |

T
PRI
-“.-y(c \«'-:.‘.-"'I

2%
s
& — Pl

—ie

e 0

VT

Lty

X Measuring Point | ikaes

ATTEAS

Find where the piston head prolrudes mast by slow-
ly turning the crankshaft clockwise and counter-
clockwise,

(5)

(6) Measure each cylinder at 2 places as shown in the
illustration, making a total of 8 measurements.
(7} Forthe piston protrusion value of each cylinder, use

the average of the 2 measurements of each cylin-
der.
Piston protrusion: 0.68 —0.97 mm (0.0268 - 0.0382 in.)
HINT:
When remaoving piston and connecting rod assembly:
If the protrusion is not as specified, remove the piston and con-
necting rod assembly and reinstall it (See page 14-38).
(b)  Select a new cylinder head gasket.
HINT:
There are 3 sizes of new cylinder head gaskels, marked B, D
ar F accordingly.
New installed cylinder head gasket thickness:

B 1.40— 1,50 mm (00557 — 00551 in )
o 1.50 - 1.80 mm (0.0597 — 0.0&30 in.}
F 1.60- 1.70 mm {0.0630 - 0.0669 in}

(1) Select the largest piston protrusion value from the

measurements made, then select a new appropri-
ate gasket according to the table below.

Figton protrugion Giaskeat size
QUGS < 077 mim {00268 - 00303 i) Lisa B
078 = DET mim (00307 < 00343 in) Lze O
058 — 097 mm (0.0345 — 0.0382 in.) Usa F

{c) Place a new cylinder head gasket in position on the cylin-
der block.
NOTICE:

Be careful of the installation direction.

35. INSTALL CYLINDER HEAD SUB-ASSY

{a) Place the cylinder head in position on the cylinder head
gasket.
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a7 U 9 f 2

BETALE AL

MEGH0Z

AEFEAA

{b} Install the cylinder head bolts.
HINT:
«  The cylinder head bolls are tightened in 3 progressive
steps (steps (2), (4} and (5)).
= Ifany bolts is broken or deformed, replace it.
(1} Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.
(2] Install and uniformly tighten the 18 cylinder head
bolls, in several passes, in the sequence shown.
Torque: 78 N-m (800 kgf.cm, 58 ft-1bf)
HIMNT:
Each bolt length is indicated in the illustration.
Bolt length:
107 mm (4.12in.} for A
127 mm (5.00 in.) for B
If any one of the cylinder head bolts does not meet the torque
specificatlion, replace the cylinder head balt.

(3)  Mark the front of the cylinder head bolt with paint.

{4}  Retighten the cylinder head bolts 907 in the numeri-
cal order shown.

(5)  Retighlen cylinder head bolts by an additional 90°.

(6) Check that the painted mark is now facing rearward.

36. INSTALL CAMSHAFT
{a}  Setthe No. 1 cylinder to 90° BTDC/compression,
HINT:
Set the No. 1 cylinder to 90" BTDC/compression to avoid inter-
ference with the piston top and valve head.
(1) Using the crankshaft pulley bolt, turn the crank-
shaft, and put the timing mark of the crankshaft tim-
ing pulley with the protrusion of the timing belt case.

{b} Install the camshaft.
HINT:

Different the bearing are used for the No. 1 and others.
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(1} Installthe 10 bearings to the bearing caps and cylin-

e | Lot _
o T o e Ve der head.
\f':'[':\( P T T
TSR B
ja OO
—AREHANA,
o iy =0 ] e 4
a4 N N )
J 2 :_-:-..‘_z;-._.. | I| ':?‘*.____ :
I I\, : I
I'| \\__qln. |7 Al Lo
# NOEREL Bay
A ' F abivna
Upward (2)  Place the camshalt on the cylinder head, facing the
f key groove upward.
- Key Groove
J:t @nly
R i o
P L. PO L
AGEaLg U ot AsreEa

(3)  Install the 5 bearing caps in their proper locations.

(43 Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(5} Install and uniformly tighten the 10 bearing cap
bolls, in several passes, in the sequence shown.

Torque: 25 N-m {255 kgf.cm, 18 ft.1bf)

37. INSTALL OIL SEAL RETAINER, NO.2 OIL SEAL

HINT:

There are 2 methods ({a) and (b)) to install the oil seal.

(a)  Ifthe camshaft oil seal retainer is removed from the cylin-
der head: '
(1) Using SST and a hammer, tap in a new oil seal until

its surface is flush with the oil seal retainer edge.

S5T  09223-46011
(2)  Apply MP grease lo the oil seal lip.
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(b}

ALTIES

38.

{a)

39.

It the camshaft oil seal retainer is installed to the cylinder

head:

(1) Apply MP grease to a new oil seal lip.

(2] Using S5T and a hammer, tap in the oil seal until its
surface is flush with the oil seal retainer edge.

SST 0922346011

INSTALL CAMSHAFT OIL SEAL RETAINER
Install a new gaskel and the retainer with the 4 balts,

Torque: 18 N-m (185 kgf.cm, 13 fi.1bf)
INSTALL TIMING BELT NO.2 COVER

Install the timing belt cover with the 4 bolts.

Torque: 18 N-m (185 kgi.cm, 13 ft.Ibf)

(a)
(b}
(c)

ABEAOD

40.

INSTALL CAMSHAFT TIMING PULLEY

Install the woodruff key to the key groove of the camshaft.
Align the pulley set key with the timing mark outward.
Using SST, install the pulley with the boll.

SST  09960-10010 (09962-01000, 09963—01000)
Torque: 98 N-m (1,000 kgf.cm, 72 ft.1bf)

INSPECT VALVE CLEARANCE
Align the timing mark of the camshaft timing pulley with
the arrow mark of the timing belt No. 2 cover.

Check only the valves indicaled.

(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

{2) Record the oul-of—specification valve clearance
measurements. They will be used later to determine
the required replacement adjusting shim.

Valve clearance (Cold):

intakes 020 — 030 mm (0.008 —0.0120n.)

ALGT13

Exhaust (.0 = 0.50 mm (0016 — 0,020 in.)

T I 17 = 152 1 1 e e e
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{c)  Tum the camshaft 1/2 revolutions (1807).
(d)  Check only the valves indicated as shown. Measure the
valve clearance (See procedure (b) abave).
42. ADJUST VALVE CLEARANCE
. (a) Remove the adjusting shim.
{1} Turn the crankshaft so that the cam lobe of the cam-
shaft on the adjusting valve points upward.
(2} Using SST, press down the valve lifter.
SST  09248-64011
(3) Position the notch of the valve lifter facing the ex-
haust manifold side.
ASBEID
(4)  Remove the adjusting shim with a small screwdriver
and magnetic finger.
(b}  Determine the replacement adjusling shim size by follow-
ing the Formula or Charts:
(1) Using a micrometer, measure the thickness of the
remaoved shim.
(2} Calculate the thickness of a new shim so that the
valve clearance comes within specified value.
T = Thickness of remaoved shim
A = Measured valve clearance
i N = Thickness of new shim
Intake H=T4+(A-025 mm (10 in.1)
Exhausl M=T+ 1A — 045 mm (0018 in.))
(3] Select a new shim with a thickness as close as pos-
sible to the calculated value.
HINT:

Shims are available in 17 sizes in increments of 0.05 mm
(0.0020in.), from 2.50 mm (0.0984 in.) to 3.30 mm (0.1298 in.).

Dopsissessiisiiddehdanaalalibcas oo seachenaie
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Adjusting Shim Selection Using Chart (Intake)

B o —

N Insialled shim hickness - ] L
315 2 2lElleleEls shlele iz ol 2 lafalel @ el EEe szl g sl ElEEEE R
Measured clearance s = e Sle = EiEls o e o i padl o b ) e
H == = gig. Sy A bttt i) gigig|gle gz clelze = il =]
gl} (=1 L=aE= E.g H: th pE = -.'J_s, 2 n:l:f.'gcn el ) [ el Y
i A 221505 BIE SElEE s REE S s 2 B
mm '.II"I.:l 4 e i el o_.-_r\i R e _;; -:-' o s [ |t .-v:._-vi
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Intake valve clearance (Cold):

0.20 - 0.30 mm (0.008 —

EXAMPLE:

0.012 in.)

The 2.800 mm (0.1102in.) shim is installed and the measured
clearance is 0.350 mm (0.0138 in.). Replace the 2.800 mm

{(0.1102in.) shim with a

Mo, 21 shim,

ALB1H
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Adjusting Shim Selection Using Chart (Exhaust)
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DAY DBH0 (GOFE0 0 026 11laasining 1 e aRepekE Ex8|26 2626 M1 Y a1 ajialiale be g p o alal Rt e
(ORGSO 02 G Walshahahanepeksz Rl felasaeksine bEar no a1 1 s kebiafa aa[zebeashop a1 pa e
NN -0 02T - GO T L L L O e v e R S e e T e e o o ) ) e e e T S A
D20 0 FAD (0294 - 0azed) 1616[15laslasEm e :s.:u.:alzﬁzﬁ:?muu? 151 51 HERElaafEE(I6 361 e BnE AT [ At e e
06T - DM .;a.-:;zaz 0299 1afiaasiasaz b i eles alzale 2e T Tl 7 1 1 pelisleepelislaldeii b o o e |
07ET - 0A0 (00300 - 2.4307) |:5t1|§4a4=:'|g_: 1 B[R T TATED 31 21 BEnEREBEEPsRaaak skl il
0781 - 0EI0 (0.0307 - C.037E) 12 B ekealraala el vl B B e ebehnhaliakalialn a1l o)
DBCT -0 B20 00315 o e i 7 [ B [ P ] B 1 AR b R R G A [ A (]
DEM - 0Aen (O33E - 00931 2_1'%&45251523-;'a_'._fﬂ_?31'31 sy hmaeheaepeEekokolalka il 4
D841 0BE0 (0.0331 - £.6339) 21:1.1:15;-15 peREREp TR B S e el s el e a1 ]a)
DT - DOBAN (00339 - 003406) R e e e e e R R L8 sy ) ) ) R
| DEAT D OHID (L0ER7 o) T ) e T T N e e e o e e P
DAGT D20 (00365 - CAI62) ] T e ) 5l ] R e e e ) A R o
A2 - DA40 (D0F63 - GO3T00  [RG[RER6H 7T ATE L Eggg;ﬂggi:;‘u_‘ SEATAEHE AT T AT ; : ;
D47 - 0aE0 (00370 - g.odvE)  [abelalsla ez e helaleleael ashalsin i i Mew shim thickness  mm {in)
C96Y 0530 (0.0376 - 00386)  psliazii sk "-E_‘r‘.%‘f*ﬂéiifﬁﬁﬁ'ﬂ"w“*”!*."!J ! Shim Shim |
DRI 1000 (L03EG 0 0394) Wzlaz[aifzia 1 besaleieia bl a1 4141 A1 ] g b :
1o 1 G0 (s - adi Wiz keanpehepealaalatat 4121041 1 Mo, Thickness | Mo, | Thickness
1027 1040 (00407 - C 0409) i aihaaesERepeRatalai a i aral = — e
Toar  1oan :;'n 0430 - l:ucru-a; il 31-13,43?3;255{536 ‘r“ﬂ&ﬂﬁiﬁ_]l"i:‘ﬁrj 01 | 2.50 (0.0984) 46 |2, 95_ {':_:'_1_1_?_1]'
10GT - 100 (DO41E - Q0435 11 jaapalaalas zepalakapalafilasiad
1A - 1100 (00426 - 0.04533) laajealaa[3a[2a Gepapal a1 }a _42_ 2.95 f I{JEI-4} ?6 3.00 (0.1181)
1101 — 1120 (00435 0.0441) 43353535{3_55_9 4 1] 06 __5.3 [|:| |.|]24} A7 .05 m_-|2.;:,-|}
1121 — 1140 (00441 - 0.0449) [I6[sI6kalag asa 4 el ookl 8.
14 - 1160 (0445 - 0.0457) afj'iri&swli;smmm! my 43 | 265 (0.1043) 31 !3.10 (1220)
1161 T 1HD (LD - OGS HGR A g9 1 411 [ ~ o T
1811200 (00465 00473) [opsflafaranal | 11| 2794000680 | 28 1915 (0.1240)
1201 —1 220 (0.0475_0.0460) ok sf1inanin 44| 275(0.1083) | 36 320 (0.1260)
1271 - 1240 (00481 - 00465 :
1241 -1 260 (0048 - 0,04 5E) I 16 | 2.80{01108) | 49  3.25(0.1280)
1261 - 1260 (00486 - 0.0604) NN e M fonEe s e
TR TR T 45 | 2.85(0.1122) | 41 [3.30(0.1299)
21 | 2.90(0.1142) |

Exhaust valve clearance (Cold):

0.40-0.50 mm (0.016 - 0.020in.}

EXAMPLE:

The 2,800 mm (0.1102 in.) shim is installed and the measured
is (L350 mm {0.0138 in.), Replace the 2.800 mm (0. 1102 1n )
shim with a Ma. 11 shim,

AGETGE
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(c)

(d)

MGEd T

43.

(a)

| ()
:{?:‘fjl

i [ﬁ (c

oy | )

& Seal Packing

AGED T4

L INSTALL OIL FILLER CAP SUB-ASSY

Do_’ i

Install a new adjusting shim.

(1) Place a new adjusting shim on the valve lifter.
(2) Remove the SST.

Recheck the valve clearance.

INSTALL CYLINDER HEAD COVER SUB-ASSY
Remove any old packing (FIPG) material.

Apply seal packing to the cylinder head as shown in the
illustration.

Seal packing: Part No. 08826-00080 or equivalent
Install the gasket to the cylinder head cover.

Install the cylinder head cover with 9 bolts and nut. Uni-
formly tighten the bolts and nuts in several passes.
Torque: 12 N-m (120 kgf.cm, 9 fi. 1bf)

1 ™
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CYLINDER HEAD ASSY (5L—E)
COMPONENTS

Valve Adjusting Shim

Walve Lifter
Valve Spring Retainer Lock

0@©:(HO

Valve Spring Retainar-

Valve Spring

/— Valve Spring Seat Plate Washer

Semicircular Plug

+ Valve Stem Oil
0 Seal or Ring - —

# Valve Guide Bush 4[3]

Cylinder Head

Adjusling Shim

|
|
|
Combustion Chamber

— Walve

& Mon—reusable part

ATETAS
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22. REPAIR EXHAUST VALVE SEATS
‘{ ) {a}  If the seating is too high on the valve face, use 30° and
art— LY 45° culters to correct the seal.
J.-_‘AS"\'L \ 20

1.8 - 2.2 mm
EMO1AG ARENT

(b} lithe seating is too low on the valve face, use 60" and 45°

?% asis culters to correct the seal.

1.8-2.2 mm
EMDT EE ARIEIR
i {c}  Hand-lap the valve and valve seat with an abrasive com-
‘_I E pound.
il (d)  After hand-lapping, clean the valve and valve seat.
- ™
i ) L A o
d s : l‘-'z;"".\_"- - -.:- %'-__-?!'z_ . . L .l.-
A T, Y -
| 1 \' Trj SN -
| o \_"' Nl "'-'-—-\\'\____
| [ T L
= s . W T A7

23. INSPECT VALVE LIFTER

{a) Using a micrometer, measure the lifter diameter.
Lifter diameter:
40.892 - 40.902 mm (1.6099 — 1.6103 in.)

(b) Using a caliper gauge, measure the lifter bore diameter
of the cylinder head.
Lifter bore diameter:
40.960 — 40.980 mm (1.6126 — 1.6134 in.)
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AL

ERAZI1
—
&,
\._.
o _/I-/ E_.‘ -
___--//.' L
= Euesas

Subtract the lifter diameter measurement from the lifter
bore diameter measurement.

Standard oil clearance:

0.058 — 0.088 mm (0.0023 - 0.0035 in.)

Maximum oil clearance: 0.10 mm (0.0039 in.)

I the ol clearance is greater than maximum, replace the lifter.
Il necessary, replace the cylinder head.

(c)

24,
(@)

INSPECT CAMSHAFT

Inspect the circle runoul.

(1)  Place the camshaft an V—blocks.

{2} Using a dial indicator, measure the circle runout at
the center journal.

Maximum circle runout: 0.10 mm (0.0039 in)

If the circle runout is greater than maximum, replace the cam-

shaft,

(b}

Using a micromeler, measure the cam labe height.
Standard cam lobe height:

SLEH0 - 54910 mim (24610 - 21818 in.)
Exhaust 54,290 ~ 55.010 mm (21850 - 21657 in.)

Intake

Minimum cam lobe height:

Intaks S mm (2141300

Exhausl 5449 mm (21453 in.}

It the cam lobe height is less than minimum, replace the cam-
shaft.

{c} Inspect the journal diameter of the camshaf.
(1) Using a micrometer, measure the journal diameter
of the camshaft for the camshaft bearing.
Journal diameter;
ST0 M, 1 34,965 — 34885 mm (13767 - 13774 i)
Cihers V968 — 27 885 mm (11011 — 1.10181n,
: Mo, 1 34844 — 24860 min (1 3718 — 1.3724 in.}
LS a2s -
Cithers 27844 - 2V BE0 mm (0962 — 1 0958 in.)
_ M, 1 Q4719 - 34,735 mm {1,3669 — 1,3875 in.)
Ry ety :
Chhers 28719 - 27735 mm (10815 - 1.091% in )

If the journal diameter is not as specified, check the oil clear-
ance.
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Plastigage B (d)  Check the oil clearance,
R R e (1) Clean the bearing caps and journals,
(2) Check that bearings for Hlaking and SCOring.
If the bearings are damaged, If the bearings are damaged. re-

T place the bearings.
/ {3)  Install the bearings to the bearing caps and cylinder
head.
{4)  Place the camshaft on the cylinder head.
= A (5)  Layastrip of Plastigage across each of the journals.

(6}  Install the bearing caps (See page 14-3).
NOTICE:
Do not turn the camshatt.

(7} Remave the bearing caps.

{8) Measure the Plastigage at its widest point.
Standard oil clearance:
0.022 - 0.074 mm (0.0009 — 0.0029 in.)
Maximum oil clearance: 0.10 mm (0.0039 in.)
If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, grind or replace the camshatft.
(8)  Completely remave the Plastigage.
S (10) Remave the camshaft.
e e AT (e} Il necessary, grind and hone camshaft journals.
(1) Grind and hone the journals to U/S diameler (See
procedure (c) above). Install new journal LYS bear-
ings.

() Check the thrust clearance.
(1) Install the camshaft (See page14-3).
(2} Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.
Standard thrust clearance:
0.080 - 0.280 mm {0.0031 — 0.0110 in.)
Maximum thrust clearance: 0.35 mm (0.0138 in.)
If the thrust clearance is grealer than maximum, replace the
No.1 bearing. If necessary, replace the camshait.

25. REMOVE SEMICIRCULAR PLUG

Downloaded from www.Manuaslib.com manuals
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26. INSTALL TIGHT PLUG

/ .
Adhesive v % {a)  Apply adhesive to the tight plug.
Ao, Adhesive:
SN Part No. 08833—00070, THREE BOND 1324 or equiva-
et lent

(b) Using SST and a hammer, tap in a new tight plug as
shown in the illustration.
SST  Position A:

5T (9950-60010 (09951-00250), 0895070010

(09951-07100)

Position B:

09950-60010 (09951-00300), 0995070010
(09951-07100)

Pasition C:

09950-60010 (09951-00450), 0995070010
(09951-07100)

Cylinder Head

Cn*:rf-,-r Si__de

Front Side

= o

J L
c{ G
i

PR

Rear Side

Intake Manifold Side

i T | | e - . ; — =
[ ~ | = “__,1: o b s — '. § I_,-I;_‘:\ i 4 .’E_\ = ! . o /
A 10«8 | R =E S L E S
bt i | -,I:.f.\_.-5|.__|l‘ “;__ijl o '\o__-‘i_‘__.'.‘ ] .f{--\l | ‘
[ l (v* C ; '..-;.,' - = o€ < _);. =0 \1.(._ b7 s J ‘
| | ..\ = ;? | | ._E o = ’ " F:l *n Jt |'i
A A P

Slops

ATI2EZ
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27. INSTALL STUD BOLT
Intake Manifu_l_d Side Gyhnder Head Cnver Slde
|I‘.-’-' B . ) :
p o I\
[+ s dl
i i
L H] |]
Exhaust Manifold Side
[ fis" || i R
o P N A,
20L& BOURE SBU, | Torque:
P 8 26 N-m (265 kgf-cm, 19 ft.1bf) for A
ali IA | My II 12 N-m (120 kgf-cm, 9 ft-1bf} for B
et =ikt 6.0 N-m (60 kgf-cm, 53 in..Ibf) for C
A
23
_ {ﬂ.snz:.r:_;. ‘ = 414mm
=S 44.5 mm =} *__.ln'ﬁﬁ' n % E 4 Gmm i
1 [ 4
) (17520 (1.42 0. ; (03500} 55 mm
Lz rmin ':__ 11 mm = 89 mm (0980
¥ (047 in.) I —  {0.430n.) ¥ (03500
A (Thread diameter: 10 mm) B {Thread diameter: 8 mm) C {Thread diameter: & mm)
AT 260
28. INSTALL RING PIN
Eyllnder Head Guver S:de
Front Side N :
| e l:}\\ 'sz.
f TE—|
| | !
fa] ! i L,
& U g Yo
8 mm
{0.31 in

ot L] pin stops

A EEA
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5 ; 29. INSTALL SEMICIRCULAR PLUG
Fg eal Packing : ’
Wi W | {a) Remove any old packing (FIPG) material.
R {b)  Apply seal packing lo the semicircular plug as shown in
- the illustration.
Seal packing: Part No. 08826-00080 or equivalent
{c} Install the semicircular plug to the cylinder head.
P e ASEATD
No.i No.2 No.3 No. 4 30. INSTALL COMBUSTION CHAMBER SUB-ASSY
j\’ll /.//Iﬂark T {a) Select the number of shim, depending on the table below.
- 15 B’:} i L Mumber mark of oylindaer head Murmker of shim
P ST [ Lo i a
- )
ill :_:n.q‘.‘ ! \: I. ‘II _’“I - z:'.-j_: }\ a g
‘ | .'x‘-;\x'__-\l - \': -\LR‘\:'( 1
Front R st (L = 7 !
L wll"\ R mi i ) ¥ 2
5 L el N O Lo Shim thickness: 0.03 mm (0.0012 in.)
{b)  Align the combustion chamber knock pin with the cylinder
head notch.
{c} Using a plastic—faced hammer, tap in the combustion
chamber.
{d) Using a dial indicator, check the combustion chamber

3.

Do‘%’ i

protrusion.

Combustion chamber protrusion:
Minus 0.03 — Plus 0.03 mm
{(Minus 0.0012 — Plus 0.0012 in.)

It the protrusion is less than specified, adjust with shims.
It the protrusion is greater than specified, replace the chamber
and recheck the protrusion.

INSTALL VYALVE STEM CIL O SEAL OR RING
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o - 88T

ALESTL

ASEATH
P ANl
P ASBEE
34. INSTALL VALVE LIFTER
(@) Install the valve lifter and shim.

(b}

32. INSTALL INTAKE VALVE

(a) Install the valve, spring seal, valve spring and spring re-
tainer.

(b)  Using SST, compress the valve spring and place the 2 re-
tainer locks around the valve stem.
SST 09202-70020 (09202-00030)

(¢) Using a plastic—faced hammer, lightly tap the valve stem
tip 1o assure a proper [it.

NOTICE:

Be careful not do damage the valve stem tip.

33. INSTALL EXHAUST VALVE

{a) Install the valve, spring seat, valve spring and spring re-
tainer.

(b)  Using SST. compress the valve spring and place the 2 re-
tainer locks around the valve stem.
SST  09202-70020 {09202-00030)

{c) Using a plastic—faced hammer, lightly tap the valve stem
tip to assure a proper fit.

NOTICE:

Be careful not do damage the valve stem tip.

Check that the valve lifter rotates smoothly by hand.
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COMPONENTS

Mo, 1 Piston Ring

(-
No. 2 Piston Ring —&__
Cil Ring - +— Piston Pin
Cail for Oil Ring —(:D /
__{_v.. i:{:) f—— @ SnapRing

Fiston

#® Snap Ring——

- 3— & Connecting Rod Small End Bush

Connecting Hod

"KDIT Connecting Rod Bearing

Connecting Bod Cap i [&g

L Dy 20 (200, 14) |

See page 14-38 h : * W/ Head Taper Screw Plug No. 1

1sk: 54 {550, 40)
2nd: Turn 90°

Lo L__,,_ >

1 {110.8) | \\Q_U_':J
L =

M|

Cylinder Block
Qil Orifice

Cylinder Block—-& -3

%_ 49 {500, 36) |
* Cylinder Block
Water Drain Cock

s e *;ﬂ] ~Upper Crankshafl Bearing
. e . %

| 26 (260, 18) |—& fﬁﬁ

Oil Check Valve
Upper Crankshaft Thrust Washer. i

Crankshaft

Lower Crankshall Bearing

e Wl
I; kj)— Lower Grankshaft Thrust Washer
Lower Crankshaft Thrust Washer— & g —— Crankshaft Bearing Cap I

# MNon—reusable part

"N-m (kgf-cm, ftbf) |: Specified torque LT
' d LI q ﬂ 105 (1,080, 7]

p * Precoated part

AIOTAS
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OVERHAUL

HINT:

= Tharoughly clean all parts to be assembled.
. Before installing the parts, apply new engine oil to all sliding and rotating surfaces.
- Replace all gaskets; O-rings and oil seals with new parts.

ABTIES

AETITY

1. INSPECT CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while
maoving the connecting rod back and forth.

Standard thrust clearance:

0.080 — 0.300 mm (0.0031 - 0.0118 in.)}

Maximum thrust clearance: 0.35 mm (0.0138 in.)

It the thrusl clearance is greater than maximum, replace the
connecling rod assembly. If necessary, replace the crankshaft.

2. INSPECT CONNECTING ROD OIL CLEARANCE
{a) Check the matchmarks on the connecting rod and cap to
ensure correct reassembly.

{b)  Remove the 2 connecting rod cap nuts.

Using a plastic—faced hammer, lightly 1ap the connecling
rod bolts and lift off the connecting rod cap.

HINT:

Keep the lower bearing inserted with the connecting rod cap.

c}

{d) Cover the connecting rod bolts with a short piece of hose
ta protect the crankshaft from damage.
{e} Clean the crank pin and bearing.

{f)  Checkthe crank pin and bearing for pitting and scratches.
If the crank pin or bearing is damaged, replace the bearings. If
necessary, grind or replace the crankshaft.
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AET1TE

LA RN R

ALELR

< "+ Ridge

(@) Lay a strip of plastigage across the crank pin.

(h)  Install the connecting rod cap with the 2 nuts {See step
40).

NOTICE:

Do not turn the crankshaft.

(it Removethe 2 nuts, connecting rod cap and lower bearing
(See procedure (b) and (c) above).

(ii  Measure the plastigage at its widest point.
Standard oil clearance:

ST 0036 — 0,064 mm (0.0014 - 0.0025 in.)

LIS 0026, LIPS 0,50 QU033 — 0.079 mm (00013 — 00031 in.)

Maximum oil clearance: 0.10 mm (0.0039 in.)

It the oil clearance is greater than maximum, replace the beatr-
ings. If necessary, grind or replace the crankshaft.

HINT:

If using a standard bearing, replace it with one having the same

number marked on the connecting rod cap. There are 3 sizes

ol standard bearings, marked 1, 2 and 3 accordingly.
Standard sized bearing center wall thickness:

Wark 1 1.478— 1,482 mm {00562 — (.0563 in.)
Mark 2 1482 — 1,486 mm {0.0583 — 0,0585 in.}
Mark 3 1486 — 1,490 mm {0.0585 - 0.0587 in.)
{1} Completely remove the plastigage.

3. REMOVE PISTON AND CONNECTING ROD
(@) Using aridge reamer, remove all the carbon from the top
of the cylinder.
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AGELEY

L

o
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O
{

Sy N
07N
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" L, ,-"r
\* xf s A
A
L £oof ;

MGETE

ASATI]

{b}  Cover the connecting rod bolts with a short piece of hose
lo protect the crankshaft from damage.

(¢}  Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

HINT:

. Keep the bearings, connecting rod and cap together.

= Arrange the piston and connecting rod assemblies in cor-
rect order.

4. REMOVE W/PIN PISTON SUB-ASSY
(a}  Check fit between the piston and piston pin.
{1)  Try to move the piston back and forth on the piston

pin.
If any movement is felt, replace the piston and pin as a set.

(b) Remove the piston rings.
(1}  Using a piston ring expander, remove the 2 com-
pression rings.
{2) Remove the oil ring and coil by hand.
HIMNT;
Arrange the piston rings in correct order only.

(¢}  Disconnect the connecting rod from the piston.
(1) Using snap ring pliers, remove the snap rings.

(2) Gradually heat the piston to approx. 60°C (140°F).
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{(3) Using a plastic—faced hammer and brass bar, lightly
tap out the piston pin and pin and remove the con-
necting rod.

HINT:

«  The piston and pin are a matched set.

«  Arrange the pislons, pins, rings, connecling rods and
bearings in correct order.

5. INSPECT CRANKSHAFT THRUST CLEARANCE
{a) Using a dial indicator, measure the thrust clearance while
prying the crankshaft back and forth with a screwdriver.
Standard thrust clearance:
0.040 — 0.250 mm (0.0016 — 0.0098 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, replace the
thrust washers as a sel.
Thrust washer thickness:

=TD 2450 = 2480 mm (00957 = G.0876 in
O8N5 2453 — 2543 mm 00981 — 31007 in
QN5 0250 2505 - Z.605 mm (D008 = 1026 in}

6. INSPECT CRANKSHAFT OIL CLEARANCE
(a) Remove the 10 crankshaft bearing cap bolts.

{b)  Using the removed crankshaft bearing cap bolts, pry the
cap back and forth, and remove the crankshaft bearing
caps. lower bearings and lower thrust washers (No. 3
crankshaft bearing cap only).

HINT:

- Keep the lower bearing and crankshall bearings cap to-
gether.

«  Arrange the thrust washers in correct order.

(&) Lift out the crankshaft.

HINT:

Keep the upper crankshaft bearings and upper thrust washers

together with the cylinder block.

(d) Clean each main journal and bearing.

Blebviicaced from o ligRlS SRl el eiOe ]
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(e) Check each main journal and bearing for pitting and
scratches.

If the journal or bearing is damaged, replace the bearings. If
necessary, grind or replace the crankshaft.

(f}  Place the crankshaft on the cylinder block.

(@) Lay a strip of Plastigage across each journal.

(hy Install the 5 crankshaft bearing caps with the 10 bolts
(See step 39).

NOTICE:

Do not turn the crankshaft.

(i}  Remave the 10 balts and & crankshaft bearing caps (See
procedure (a) and (b) above).

(i)  Measure the plastigage at its widesl point.
Standard oil clearance:

H5TO 0.034 — 0085 mm (D003 — 40026 in)

Lrs Gu2h, Lk 050 00353 — 0079 mm (00013 - 0.0031 in.)
Maximum clearance: 0,10 mm (0.0039 in.)

If the oil clearance is greater than maximum, replace the bear-

ings. If necessary, grind or replace the crankshaft.

HIMT:

If using a standard bearing, replace it with one having the same

number marked on the connecting rod cap. There are 3 sizes

of standard bearings, marked 1, 2 and 3 accordingly.
Standard sized bearing center wall thickness:

flark 1 18748 — 1953 mm {3.0773 — 00781 in.]
Mark & 1,883 — 1.987 mm {LO7E1 = DOTAZ in)
htark 3 1987 —1.991 mm (06782 - 0.0784 in)

P ' A R

{k} Completely remove the plastigage.
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7. REMOVE CRANKSHAFT
(a) Lift out the crankshatt.
{b) Remove the upper bearings and upper thrust washers from the cylinder blogk.

HIMNT:

Arrange the crankshaft bearing caps. bearings and thrust washers in correct order.
8. REMOVE SUB-ASSY OIL NOZZLE NO.1

{a) Remove the 4 check valves and oil nozzles.

9. INSPECT OIL CHECK VALVE SUB-ASSY
{a) Push the valve with a wooden stick to check if it is stuck.
If stuck, replace the check valve.

P ASBR4E

10. INSPECT SUB-ASSY OIL NOZZLE NO.1

(a) Check the cil nozzles for damage or clogging.

If necessary, replace the oil nozzle.

11. REMOVE CYLINDER BLOCK OIL ORIFICE

(a) Using a 6 mm hexagon wrench, remove the oil arifice.

12. INSPECT CYLINDER BLOCK OIL ORIFICE

{a) Check the il orifice for damage or clogging.

It necessary, replace the oil arifice.

13. REMOVE CYLINDER BLOCK WATER DRAIN COCK SUB-ASSY

14. REMOVE W/HEAD TAPER SCREW PLUG NO.1
} 15. CLEAN CYLINDER BLOCK SUB-ASSY

(a) Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

(by  Using a soft brush and solvent, thoroughly clean the cylin-
der block.

16. INSPECT CYLINDER BLOCK SUB-ASSY
{a) Inspect for flatness.

(1) Using a precision straight edge and feeler gauge,
measure the surface contacting the cylinder head
cap for warpage.

Maximum warpage: 0.20 mm {0.0079 in.)

Ifwarpage is greater than maximum, replace the cylinder block.
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(b)  Visually check the cylinder for vertical scratches.
If deep scratches are present, rebore all the 4 cylinders. If nec-
essary, replace the cylinder block.

ARETAD

Mark {c) Inspect the cylinder bore diameter.
~ 1,20r3] HINT
There are 3 sizes of the standard cylinder bore diameter,
marked 1, 2 and 3 accordingly. The mark is stamped on the low-
er lefl rear of the cylinder block.

(1) Using a cylinder gauge, measure the cylinder bore
5 diameter at positions A, B and C in the thrust and
axial directions.

jid ;
Standard diameter:
Mark 1 8850095510 mm (39173 - 38177 in.)
hdark 2 89510~ 99520 mm (38177 = 3.5181 in.)
Mark 3 H8.620 — 99530 mm (39181 — 35185 in,)
Maximum diameter:
5TD 89,73 mm [3.5264 in.)
e Thrust [ .
“~ Direction Y5 B0 100,23 mam (3.8461 in.)
Front = . Axial If the diameter is greater than maximum, rebore all the 4 cylin-
= Direction ders. If necessary, replace the cylinder block.
|10 mm
T (0.391n.)
L 10mm
T (0.39in.)
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Ridge
Reamer

AGREOP

ALGER

(d) Remove the cylinder ridge.
If the wear is less than 0.2 mm (0.008 in.}, using a ridge reamer,
grind the top of the cylinder,

17. CLEAN W/PIN PISTON SUB-ASSY
(a) Using a gasket scraper, remave the carbon from the pis-
lon top.

(b}  Using a groove cleaning tool or braken ring, clean the pis-
ton ring grooves.

{c)  Using solvent and a brush, thoroughly clean the piston.
NOTICE:
Do not use a wire brush.
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Front Mark : N 18. INSPECT W/PIN PISTON SUB-ASSY
T thrrow) & Shzg: Ml (a) Inspect the piston oil clearance.
- .--:'.:H_ -

_|\|_’_(§'L_ N HINT:

B S There are 3 sizes of the standard piston diameter. marked "1,

*2" and "3" accordingly. The mark is stamped on the piston top.
(1) Using a micrometer, measure the piston diameter at

right angles to the piston cenler ling, the indicated
B distance from the piston head.
FE AET04 Distance: 61.27 — 61.33 mm (2.4122 - 2.4146 in.)
Piston diameter:

Distance

S0 Mark 1 95,450 — 89450 mm (3.9153 - 39157 in)

Mark 2 9% 460 ~ 99470 mm (39157 38161 in.)

Mark 3 93,470 — 99480 mm (39161 —3.9165in.)

046 0.50 55,8600 — 99980 mm (39350 — 38362 in)
{2y Measure the cylinder bore diameter in the thrust

directions {See step 16),
(3) Subtract the piston diameter measurement from the
cylinder bore diameter measurament.
Standard oil clearance:
0.040 — 0.060 mm (0.0016 — 0.0024 in.)
Maximum oil clearance: 0.13 mm (0.0051 in.)
if the oil clearance is greater than maximum, replace all the 4
pistons and rebore all the 4 cylinders. If necessary, replace the
cylinder block.
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HINT:;
Use a piston with the same number mark as the cylinder bore
diameter marked on the cylinder block,

(b)  Inspect the piston pin fit.
(1) At 60°C {140°F), you should be able to push the
piston pin into the piston pin hole with your thumb.
If the pin can be installed at a lower temperature, replace the
piston and pin as set.

(c)  Using a micrometer. measure the piston pin diameter.
Piston pin diameter:
29.000 - 29.012 mm (1.1417 — 1.1422 in.)

AS4T2E
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No. 1 Ring

A7

Is e X’-’_
7
S
V
= é A7
B ABLIED

19. INSPECT PISTON RING SET
(a) Inspect the piston ring groove clearance.
(1) No. 1 Ring:
Install a new piston ring to the piston. Using a feeler
gauge, measure the clearance belween the piston
ring and the wall of the ring groove.
Standard groove clearance:
0.057 - 0.101 mm (0.0022 - 0.0040 in.)
Maximum groove clearance: 0.20 mm (0.0079 in.)
If the clearance is greater than maximum, replace the piston.
(2}  No. 2 and Oil Rings:
Using a feeler gauge, measure the clearance be-
tween a new piston ring and the wall of the ring
groove.
Standard groove clearance:

o, 2 (0.060 — 0100 m (00024 — DI0039 i)

il (L0300 = (LOF0 mm (0,004 2 — 00028 in.)

Maximum groove clearance: 0.20 mm (0.0079 in.)
If the clearance is greater than maximum, replace the piston.

(b)  Inspect the piston ring end gap.
(1) Insert the piston ring into the cylinder bore.
(2)  Using a piston, push the piston ring a little beyond
the bottom of the ring travel, 140 mm (5.51 in.) from
the top of the cylinder block.

(3} Using a feeler gauge, measure the end gap.
Standard end gap:

Bz, 1 0350 — D590 mm {00138 - 00232 in)
R, 2 Q470 —0.720 mm {10185 — 0.0283 in.)
il 0,200 - 0,520 mm {0.0079 - 0.0205in.)

Maximum end gap:

Ma. 1 1.25 mm (0.0508 in.)
o, & 1.42 mm [(.05855 in.)
it 122 mm {0.0480 in,)

I the end gap is greater than maximum, replace the piston ring.
I the end gap is greater than maximum, even with a new pistan
ring, rebore all the 4 cylinders or replace the cylinder block.

T T B 11 T T e e =
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20. INSPECT CONNECTING ROD SUB-ASSY

(@) Using a rod aligner and feeler gauge, check the connect-
ing rod alignment.
(1) Check for bend.

" Maximum bend:

T 0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
= r,L-:I_F' If bend is greater than maximum, replace the connecting rod
sub—assy.

MEIIG

(2) Check for twist
Maximum twist;
0.15 mm (0.0059 in.) per 100 mm (3.94 in.}
If twist is greater than maximum, replace the connecting rod

L S I‘; T :# f - <. .r:'Tl;_ =y
VoA ﬂ! - =i sub-assy.
,/I'_ g Il'llfl"l o J}Liiﬁx i-|||||l.ll:||-ll
Y P oy q |

b s

B | || ':_Lﬁh‘-__.h J (R

L] i
P el AETE

21. INSPECT PISTON PIN OIL CLEARANCE
() Inspect the piston pin oil clearance.
(1) Using a caliper gauge, measure the inside diameter
of the cannecting rod bush.
Bush inside diameter:
29.008 - 29.020 mm (1.1420 - 1.1425 in.}
(2]  Subtract the piston pin diameter measurement
(See step 18} from the bush inside diameter mea-
AARTRE surement.
Standard oil clearance:
0.004 - 0.012 mm (0.0002 — 0.0005 in.)
Maximum oil clearance: 0.05 mm (0.0020 in.)
It the oil clearance is greater than maximum, replace the bush.
It necessary, replace the piston and piston pin as a set.

22. REMOVE CONNECTING ROD SMALL END BUSH
(a) Using SST and a press, press out the bush.
SST  09222-54011 (09222-03016, 09222-03026)

ALTM4
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23. INSPECT CONNECTING ROD BOLT
(a) Using vernier calipers, measure the tension portion of the
connecting rod boll.
Standard diameter:
8.400 — 8.600 mm (0.3307 — 0.3386 in.)
Minimum diameter: 8.20 mm (0.3228 in.)
If the diameter is less than minimum, replace the bolt.

ERSER2 BETEAT
Front Mark _ 24. BORE CYLINDER
Vo (Amow)y  SzeMak g
: ThgERS - Bore all the 4 cylinders for the O/S piston outside diame-
ter.
= Replace all the piston rings with ones to match the O/5
T pistans.
T Distance |4y Keep 4 new O/S pistons.
¥ 0/S 0.50 piston diameter:
i 99.950 — 99.980 mm (3.9350 — 3.9362 in.)

() Using a micrometer, measure the piston diameter at right
angles to the piston pin center line, the indicated distance
from the piston head.

Distance: 61.27 — 61.33 mm (2.4122 - 2.4146 in.}

(c) Calculate the amount each cylinder is to be rebored as fol-

lows:

Size to be rebored=P + C~H

P = Piston diameter

C = Piston clearance:

0.040 — 0.060 mm (0.0016 — 0.0024 in.)

H = Allowance for honing: 0.02 mm (0.0008 in.) or less

(d) Bore and hone the cylinders te calculated dimensions,
Maximum honing: 0.02 mm (0.0008 in.)

NOTICE:

Excess honing will destroy the finished roundness.

25. INSPECT CRANKSHAFT
{a) Inspect for circle runoul.
(1)  Place the crankshafl on V-blocks.
{(2)  Using a dial indicator, measure the circle runout at
the center journal,
Maximum circle runout: 0.06 mm (0.0024 in.}
If the circle runout is greater than maximum, replace the crank-
shaft.

h1oas ) Ah
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Adhesive .

AL

(b} Inspect the main journals and crank pins,
(1) Using a micrometer, measure the diameter of each
main journal and crank pin.
Main journal diameter:

aThn 61985 ~ 2000 mm (24405 - 2 4408 in )
L 025 61745 — 61 755 mm (243089 - 24315 in.}
185 0,50 1,495 — 61,508 mm (24211 — 2421500,

Crank pin diameter:

aT0 5L QBB — GEO00 mm (21648 - 21654 in,)
LIS 0.ER 54,745 — 54758 mim (21553 - 21557 in,)
i3 0.50 54,495 - 5506 mm (21455 - 21458 in.)

IFthe diameler is not as specified, check the oil clearance (Sea
steps 2 and 6). If necessary, grind or replace the crankshaft,

{2} Check each main journal and crank pin for taper
and out-of-round as shown.

Maximum taper and out—of-round:

0.02 mm (0.0008 in.)

I the taper and oul—of—round is greater than maximum, replace

the crankshaft.

() If necessary, grind and hone the main journals and/or
crank pins.

{1} Grind and hone the main journals and/or crank pins
to the finished undersized diameter (See procedure
in step (b) above).

(2) Install new main journal andior crankshaft pin un-
dersized bearing.

26. INSTALL TIGHT PLUG

{a)  Apply adhesive to a new tight plug.
Adhesive:
Part No. 08833-00070, THREE BOND 1324 or equiva-
lent
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31. INSTALL CYLINDER BLOCK WATER DRAIN COCK
SUB-ASSY
(a) Apply adhesive to 2 or 3 threads.
) Adhesive:
# Part No. 08833-00070, THREE BOND 1324 or equiva-
lent
AS4T4T
s AN (b)  Install the drain union.
| # i e Torque: 49 N-m (500 kgf-cm, 36 ft-Ibf)
| R HINT:
|I 9 y j/ «  After applying the specified torque, rotate the drain union
T - Port clockwise until its drain porl is facing downward.
PAN »  The drain port may be set within 45° of either side of the
e 5 R %A prescribed position.
oo 54\5 e s h"ﬁéx b
P \5___/} “ 1 Downward ~—7 e
32. INSTALL CYLINDER BLOCK OIL ORIFICE
{a) Using a & mm hexagon wrench, install the oil arifice.

Torque (Reference}: 11 N-m {110 kgf-cm, 8 ft.1bf)

& i ABE7IA

INSTALL SUB-ASSY OIL NOZZLE NO.1

Align the pin of the il nozzle with the pin hole of the cylin-
der block.

Install the oil nozzle with the check valve. Install the 4 oil
nozzles and check valves.

Torque: 26 N-m (260 kgf-cm, 18 ft-1bf)

INSTALL CONNECTING ROD SMALL END BUSH
Using a round file, lightly file off any roughness from the
small end of the cannecting rod.
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AGTHAG

(s

Bushing .@?-;-- SST_
U P

]

R ALTEA

AL

Do

()

{d)

Attach a new bush to SST with the ball of 55T inside the
oil hale of the bush.
S5T  09222-54011 (09222-03021)

Align the oil holes of the bush and connecting rod.

Using SST and a press, press in the bush.
S5T  09222-54011 (09222-03016, 09222-03021,

09222-03026)

Using a pin hole grinder, hone the bush to obtain he stan-
dard specified clearance (See step 21) between the bush
and piston pin,

Check the piston pin fit al normal room temperature. Coat
the piston pin with engine oil, and push it into the connect-
ing rod with your thumb.
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(b}  Install the piston rings.
{1} Install the coil and oil ring by hand.
HINT:
Face the end gap of the oil ring in the opposite direction coil
joint.

Oil Ring Ends AsT1EE

{2)  Using a piston ring expander, install the No. 1 and
No. 2 piston rings with the code mark facing upward.

Code mark:
P, 1 1M
Mo, 2 2N

(3)  Position the piston rings so that the ring ends are as
shown.
NOTICE:
Do not align the ring ends.

P PRI

36. [INSTALL CONNECTING ROD BEARING

(a)  Align the bearing claw with the groove of the connecting
rod ar connecting cap.

(b) Install the bearings in the connecting rod and connecting
rod cap.

| AL

37. INSTALL CRANKSHAFT BEARING

HINT:

Upper bearings have an oil groove and oil hole; lower bearings

do not.

(a)  Align the bearing claw with the claw groove of the cylinder
block, and push in the 5 upper bearings.

P o™ AR
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ASTIOR

(b)

38.

{c)

Align the bearing claw with the claw groove of the crank-
shaft bearing cap, and push in the 5 lower bearings.

INSTALL CRANKSHAFT THRUST WASHER SET
Install the 2 thrust washers under the No. 3 journal posi-
tion ol the cylinder block with the oil grooves facing out-
ward.

Install the 2 thrust washers on the No. 3 crankshaft bear-
ing cap with the grooves facing outward.

INSTALL CRANKSHAFT

Place the crankshaft on the cylinder block,

Install the 5 crankshaft bearing caps in their proper loca-
tions.

Install the crankshaft bearing cap bolts.

(1) Apply a light coat of the engine oil on the threads
and under the bolt heads of the crankshaft bearing
caps.

(2) Install and uniformly tighten the 10 bolts of the
crankshaft bearing caps, in several passes, in the
sequence shown,

Torque: 105 N.-m (1,050 kgf.cm, 77 ft-1bf)

Check that the crankshaft turns smoothly.

Check the crankshaft thrust clearance (See step 5).
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40. INSTALL PISTON AND CONNMNECTING ROD
. (a) Cover the connecting rod bolts with a short piece of hose
to protect the crankshatft and cylinder bore from damage.

M TES

Erant Mark (b)  Using a piston ring cormpressor, push the correctly num-
{ﬂrfrow} bered piston and connecting rod assembly into the cylin-
= der with the front mark of the piston facing forward.
L=
I_'h
AGEHTY ARGTAR
{z} Place the connecting rod cap on the connecting rod,
Front Mark (1) Match the numbered connecting rod cap with the
{Protrusion) .
e connecting rod.
B Ai\ {2) Install the connection rod cap with the front mark
P, facing forward.
1'-. .\-.\‘l:'x_ |
2\\ x._\\\,\.('_
S
Iﬁ‘iu_,) ,,f;.’eﬁ?} AGF 104

(d)  Install the connecting rod cap nuts.
HINT:
. The connecling rod cap nuts are tightened in 2 progres-
sive steps (steps (2} and {4)).
. If any connecting rod bolt is broken or deformed, replace
it
{1} Apply a light of engine cil on the threads and under
the heads of the connecting rod cap nuts.
{2) Install and alternately tighten the nuts of the con-
necting rod cap in several passes.
Torque: 54 N-m {550 kgf-cm, 40 fi.1bf})
It any one of the connecting rod cap nuts does not meel the
torgue specification, replace the cap nuts.
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(3)  Mark the front of the connecting rod cap nuts with

90“( = paint.
el (4) Retighten the connecting rod cap nuts 90° as
Frant shown.

(5)  Check thal the painted mark is now at a 90° angle
lo the front.
{e)  Check thal the crankshall turns smaoothly.

Vi Wk o i

Wi b R N e A et . :

By "-&'. ‘I‘wx ﬁ-{ﬁﬁ“&"" - (f}  Check the connecting rod thrust clearance (See step 1).
& il h_ff"::‘\"j}l?j.-f'” = AGEIOE

0
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OIL PUMP ASSY (5L—E)
COMPONENTS

Timing Gear Case

# Timing Gear Case or Timing Chain Case Qi Seal

[N (kgfem, ftibh) | : Specified torque
4 Mon-reusable part

v * Precoated part

Qil Pump Cover

CHl Pump Drive Gear

x8
|__m{m'5,_?_|
Oil Pump Relief Valve
%{— Qil Pump Relief Valve Spring
@
# Casket
& 2y e |
2 Oil Pump Relief
Valve Plug
Ab7dal

Do_—
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OVERHAUL

3. REMOVE OIL PUMP DRIVE GEAR

1.  REMOVE TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL
(a)  Using a screwdriver and hammer, tap oul the oil seal.

2. REMOVE OIL PUMP RELIEF VALVE

(a) Place the timing belt case on wooden blocks.
NOTICE:

Be careful not to damage the timing pointer.

(b} Using a 12 mm hexagon wrench, remove lhe plug, gas-
kel, spring and relief valve.

(a) Remove the 8 screws, pump body cover, the drive and driven rolors.

ALT455

4. INSPECT OIL PUMP RELIEF VALVE

(a) Coat the valve with engine oil and check that il falls
smoothly into the valve hole by its own weight.

Itit doesn't, replace the relief valve. If necessary, replace the oil

pump assembly,
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1 LR
i

el
. <)
P

ABIALD

5. INSPECT OIL PUMP DRIVE GEAR
(a) Insertthe drive and driven rotors into timing belt case with
the marks facing the pump body cover side (See step 6).
{b) Inspect the rotor tip clearance.
(1) Using a feeler gauge, measure the clearance be-
tween the drive and driven rotor lips.
Standard tip clearance:
0.110 — 0.240 mm (0.0043 — 0.0094 in.)
Maximum tip clearance: 0.30 mm (0.0118 in.)
If the tip clearance is greater than maximum, replace the rotors
as sel.

(¢) Inspect the rotor body clearance.

(1) Using a feeler gauge, measure the clearance be-

tween the driven rotor and gear case.

Standard body clearance:

0.144 - 0.219 mm (0.0057 — 0.0086 in.)

Maximum body clearance: 0.40 mm (0.0157 in.)
If the body clearance is greater than maximum, replace the ro-
tors as set. If necessary, replace the oil pump assembly.

{d} Inspect the rotor side clearance.

(1}  Using a feeler gauge and precision straight edge,
measure the clearance between the rotors and pre-
cision straight edge.

Standard side clearance:

0.035 - 0.085 mm (0.014 — 0.0033 in.)

Maximum side clearance: 0.15 mm (0.0059 in.)

If the side clearance is greater than maximum, replace the ro-
lors as set. If necessary, replace the oil pump assembly.

6. INSTALL OIL PUMP DRIVE GEAR

(a) Place the timing belt case on wooden blocks (See step 2).

NOTICE:

Be careful not to damage the timing pointer.

(b)  Insert the drive and driven rotors into timing belt case with
the marks facing the oil pump cover side.

Do‘w
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(c)

(d)
P S ASTAGN
r 12 mm Hexagon Wrench| 7.
3 T [
e O R e B (a)
s (b)
g <
\-\.
.
b
: [}
P

Apply adhesive to 2 or 3 threads of the sScrews.
Adhesive:

Part No. 08833-00080, THREE BOND 1344 LOCTITE
242 or equivalent

Install the oil pump cover with the 8 SCIews.

Torque: 10 N-m (105 kgf.cm, 7 ft-1bf)

INSTALL OIL PUMP RELIEF VALVE

Insert the relief valve and spring into the installation hole
of the timing belt case.

Using a 12 mm hexagon wrench. install a new gasket and
the plug.

Torque: 37 N-m (375 kgf-cm, 27 ft-1bf)

INSTALL TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

Using SST and a hammer, tap in a new oil seal to the
depth of 0.5 mm (0.020 in.} from the oil pump case edga.
SST  09214-60010

Apply MP grease to the oil seal lip.

Downloaded from www.Manualslib.com manuals search engine
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OIL COOLER ASSY (5L-E)
COMPONENTS

Y

Oil Filter Bracket ——

.

|j 16 (160, 1_1__3]

3z {32’&;','_'2@—

Qil Filter Union

35— @ Gasket

Oil Filter Compression Sorin -
p pring @
| 36(367,27) |
: Gl Filter Plug
® Gasket — @

ﬁé‘{sm,zﬂ
Qil Filter Plug

"N-m (kgf-cm, ft-lbf) |: Specified torque
# Non—reusable part

A ILTIE
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OVERHAUL
1.  REMOVE OIL COOLER ASSY
{al  Hemove the 4 nuts, oil cooler and 2 gaskets.
2. REMOVE OIL SAFETY VALVE SUB-ASSY
(a) Remove the plug, gasket, spring and safety valve.
3. REMOVE OIL FILTER UNION
(a) Using a 12 mm socket hexagon wrench, remave the union,
s 4. INSPECT OIL SAFETY VALVE SUB-ASSY
AP ey ™ (a) Coat the valve with engine oil and check that it falls
@ri""{-JL' smoothly into the ail filter bracket by its own weigh.
’:)\@&ﬁ TN It is not, replace the valve. If necessary, replace the oil filter
/ % A --'.i o v : brackel.
el “/ s .QL'“?' i-
it s /é(

Aa7d0d

5. INSPECT OIL COOLER ASSY
(a)  Check the oil cooler for damage or clogging.
If necessary. replace the oil cooler.

AL

INSTALL OIL FILTER UNION

Using a 12 mm socket hexagon wrench, inslall the union.
Torque: 32 N-m (326 kgf-cm, 24 fi.1bf)

INSTALL OIL SAFETY VALVE SUB-ASSY

Install the safely valve and spring with a new gasket and the plug.
Torque: 36 N-m {367 kgf cm, 27 ft.Ibf)

INSTALL OIL COOLER ASSY

Install 2 new gaskets and the oil cooler with the 4 nuts.

Torque: 16 N-m (160 kgf.cm, 11 ft.Ibf)
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STARTER ASSY (5L-E)

COMPONENTS

| 9.3(85,82n. Ibfy |

Starter Housing

|

Starter Clutch Sub—assy (.

™,
i bt e

Steel Ball

12.7(130,9) |

Starter ldler Pinion

Starter Armature Pinion

Retainer

Magnet Starter | Cluteh Roller
Switch Azsy '

B g B ]

:| E ;3\) i - f,./ @ O-ring
. ﬂ_l \.':.::' | :.I -

(59060, 52in.1b1) |4 N |

i Starter Yoke Assy

4 | Nm {kgf-om, #1bf) |: Specified torque & Non-reusable part

ATANIG
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OVERHAUL

BO0461

Bl

Magnetic Finger

FRE05G

1. REMOVE STARTER YOKE ASSY

(a) Remove the screw and terminal 50 wire.

(b Remove the nut and disconnect the terminal C wire.
(c)  Pull out the starter yoke assy with the armature assy.

2. REMOVE MAGNET STARTER SWITCH ASSY
{a) Remoaove the 2 screws and magnet starter switch assy.
{b) Remove the return spring.

{c) Remove these parts from starier housing.

N Starter clutch sub-assy
e Starter armatune pinion
(3 Starter iler pinion

4 Retainar

(o Clutch moller

(dy  Using a magnetic finger, remove the steel ball.
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3. REMOVE STARTER BRUSH HOLDER ASSY
ta)  Using a screwdriver, hald the spring back and disconnect
the brush.

(b)  Disconnect the 4 brushes and remove the brush holder
assy.

HOBS6E

4. REMOVE STARTER ARMATURE ASSY

(a)  Using a plastic-faced hammer, tap the end of starter yoke
assy and remove the armature assy.

5. INSPECT STARTER ARMATURE ASSY

If the surface of the commutator is dirty or burned, polish the

part with sandpaper (#400) or replace the armature.

P40

{a}  Check the commutator open circuit.

i (1) Using an ohmmeter, check that there is continuity
: between the segments of the commutator,

I there is no continuity between any segment, replace the ar-
mature assy.

ST 085

() Check the commutator ground.
(1) Using an ohmmeter, check that there is na continu-
ity between the commutator and armature core.
It there is continuity, replace the armature assy.

ST
(c)  Check the commutatar circle runout.
(1) Place the armature on the V—blocks.
(2)  Using a dial gauge, measure the circle runout.
Maximum circle runout: 0.05 mm (0.0020 in.)
il Ifthe circle runout is greater than maximum, correct it with sand-
i paper (#400} or replace the armature assy.
i Sl

Blel kAN S oA e B o e —
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{d)  Using vernier calipers, measure the commutator diame-

2y ter.
' ' Diameter:
\\\,_ standard A0 mm 137800
----'f'__j_/- Rlinimum 3.0 mm (1.335 0
JJ l 53 If the diameter is less than the minimum, replace the armature

assy.

i o
Fap e
[l vl
i ST

() Measure the undercut depth of commutator.
L Depth:

—t- e Standard 0.7 mm (0.028 in)
b 02 o (0 D08 0
If the undercut depth is less than the minimum, correct it with
a hacksaw blade.
(ft  Inspect the bearings.

(1)  Check that the bearing rotates smaothly.
stanan | I necessary, replace them.

6. INSPECT STARTER YOKE ASSY
(a) Inspect for open circuit.
(1) Check that there is cantinuity betweean the lerminal
& wire and brushes.
If there is no continuity. replace the starter yoke.

b A —_——
M Continuity
Bandss

(b} Inspect for ground.
{1} Check that there is no conlinuity between the lermi-
nal C wire and starter yoke body.
{2} Check that there is no continuity between the
brushes and starter yoke body.
If there is continuity, replace the starler yoke assy.

S0 e

Do_’ j
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7. INSPECT BRUSH
(a) Using vernier calipers, measure the brush length.

I e Brush length:

Standard 165 mm (0650 in.)

rinimm 8.0 mm (0,354 0

s Length If the length is less than the minimum, replace the brush holder

- | i and starter yoke assy.
T E j

8. INSPECT STARTER BRUSH HOLDER ASSY

{a}  Using an ohmmeler, check that there is no continuity be-
tween the positive and negative brush holders.

If there is continuity, replace the brush holder.

() Using a pull scale, measure the brush spring load.
Spring load:
Standard 265-523N (27— 33 kgl 60-7.3 108
Kinirnum 1F6 BT A kgl 4.0 101

If the spring load is less than the minimum, replace the brush

springs.

ST

9. INSPECT STARTER CLUTCH SUB-ASSY
{a) Check that the starter clutch operates.
If the starter clutch is does not operate, replace it.

S i
VO I”}:’*
I(L = ‘\._L i
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 TermnalG | 10. INSPECT MAGNET STARTER SWITCH ASSY
7 s, [ | (a)  Check the pull-in cail continuity,

Terminal 50 4 (1) Using an ohmmeter, check that there is continuity
————— \ A ;
’ c | & between terminals 50 and C.
_ ',- : If there is no continuity, replace the magnet starter switch assy.
Ilz \_I I_.-'_":I

{t)  Check the holding coil continuity.
(1) Using an chmmeler, check that there is continuity
between terminals 50 and switch body.
If there is no continuity, replace the magnet starter switch assy.

11. INSTALL STARTER ARMATURE ASSY
{a) Using a press, install the armature assy.

|
|
=i oA

12. INSTALL STARTER BRUSH HOLDER ASSY

(a)  Align the claw of the brush holder with the claw groove of
the starter yoke assy.

(b) Place the brush holder on the starter yoke assy.

(c)  Using a screwdriver, hold the brush spring back,

{d) Connect the brush inta the brush holder.

(e) Connectthe 4 brushes.

NOTICE:

Check that the positive (+) lead wires are not grounded.
{f)  Install a new O—ring to the groove of the starter yoke.

WONSED

IDIelgl(ers o ORI A VIV S LN A AT e A 6 T B ————SSSSSSSSSSRSRRSSSRSSEEEEEEEUUUUCC
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| 13. INSTALL MAGNET STARTER SWITCH ASSY
(a) Apply grease to the steel ball, return spring.
(b)  Install the steel ball into the magnel starter switch hole.
(¢) Insert the return spring into the magnet starter switch

hole.
= (d) Place there parts in position on the starter housing.
i) Starter clulch sub—assy
ey Starter armaluce pinion
e Starter idler pinion
(4 Retaingr
[E2)] Clutch roller

BOU4EA

(e} Install the starler housing to the magnet magnet switch
assy with the 2 screws.
Torgue: 9.3 N-m (95 kgf-cm, 82 in..Ibf)

14. INSTALL STARTER YOKE ASSY

(a) Install a new O-ring o the groove of the through bolt.

(b)  Alignthe claws of the brush holder with the grooves of the
magnet starter switch.

{c} Install the starter yoke assy with the armature assy.

{d)  Align the punch mark of the starter yoke with the line of
the magnet starter switch.

BO0AGE

{e) Install a new O-ring to the through bolt.
(fi  Install the 2 long bolts.
Torque: 12.7 N-m (130 kgf-cm, 9 ft-Ibf)
(g} Connect the terminal C wire with the nut.
Torque: 5.9 N-m (60 kgf-cm, 52 in.-Ibf)

Baods
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GENERATOR ASSY (5L-E)
COMPONENTS

iyea

Driver End Frame

Vacuum Pump

Rt

g e %

[ 7.8 (80, 69 in. Ibf)

Caord Clamp

S

| N-m (kgf-cm, ft-Ibf) |: Specified torque
v ® Non-reusable part

0 |_4_.4 (45, 39 in.-1bf)
[ 2:9(30, 26 in.Ibf) Taftiinal
S i m Insulator
[ 4.5 (46, 40 in.Ibf) | - -
2.0 (20, 18 in. Ibf
jout Seal Plate  L2020,18in.16)

2.0 (20, 18 in. Ibf} |
Rectifier End Frame )
Fegulator
Rubber Insulator —
el Generator Holder w! ractifier

Generator Rotor Assy

(a1 ssmibn]

| 3.8 (38, 34 in. Ibf) |

Brush Holder
Cover

Plate Terminal

Rear End Cover

AN
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OVERHAUL

e | : rehd
¥ N Ty At ATAR0E

A4

A7ARID

REMOVE VACUUM PUMP ASSY
Place the matchmarks as shown.
Remove the 4 bolts and vacuum pump assy.

REMOVE REAR END COVER

Hemove the nut and terminal insulator.

FRemove the bolt, 3 nuts, plate terminal and rear end cov- m
ar,

REMOVE GENERATOR BRUSH HOLDER AND
GENERATOR REGULATOR

Hemove the brush holder cover.

Remaove the 2 screws and brush holder assy.

Remove the seal plate.

Hemove the 3 screws and regulalor assy.

REMOVE GENERATCR HOLDER W/RECTIFIER
Remove lhe 4 screws and rectifier holder.
Remove the 4 rubber insulators.

Do“’ |
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5 REMOVE RECTIFIER END FRAME
‘g/,&—"\"_;'\u J?" (a} Remove the 4 nuts and cord clamp
J/'-f |[J f-ojl uj’_&k’}w
{t{:L/HI{' ﬂ: N
}__{'l A

\—y“‘w — [T --'l'llr?;l?

i Cord
Q\k O Clam
f X/{j{@,l P

ATA0TT

{b)  Using S5T, remove the rectifier end frame
SST 09286-46011
(c)

Remove the generator washer from the rotor

AT

L 6. REMOVE GENERATOR ROTOR ASSY
J\: (@) Using SST and press, press out the rotor.

Fi

INSPECT GENERATOR ROTOR ASSY
{a) Check the rotar for open circuit

(1)

Measure the resistance between the slip rings.
Standard resistance: 2.1 - 2.5 Q2 at 20 °C (68 °F)
If there is no continuity, replace the rotor

Bia1

(b)  Check the rotor for ground
(1)
No Continuity |7

Using an ohmmeter, check that there is no continu-
ity between the slip ring and rotor
If there is continuity, replace the rotor

A



http://www.manualslib.com/

19-11
STARTING & CHARGING - GENERATOR ASSY (GL-E}

(c)  Check thal the slip rings are not rough or scored.

It rough or scored, replace the rotor.

(d)  Using vernier calipers, measure the slip ring diameter.
Standard diameter: 14.2 — 14.4 mm {0.559 — 0.567 in.)
Minimum diameter: 12.8 mm (0.504 in.)

If the diameter is less than the minimum, replace the rator.

(e) Inspect the bearing.

(1) Inspect the bearing is not rough or worn.

If necessary, replace the generator rotor.

8. INSPECT DRIVE END FRAME

{a}  Check the stator for open circuit.

R {1} Using an chmmeter, check that there is continuity
1 between the coil leads.
' il If there is no continuity, replace the drive end frame assembly.

fel

OO

(s :
A
Continuity

(b)  Check the stator for ground.
(1) Using an chmmeter, check that there is no continu-
ity between the coil lead and drive end frame,
If there is continuity, replace the drive end frame assembly.
(c)  Inspect the bearing.
(1)  Inspect the bearing is not rough or worn.
If necessary, replace the generator assy.

9. INSPECT GENERATOR BRUSH HOLDER ASSY
{a) Using vernier calipers, measure the exposed brush
length.
Standard exposed length:
9.5 - 11.5 mm {0.374 - 0.453 in.)
Minimum exposed length: 1.5 mm (0.059 in.)
If the exposed lenglh is less than the minimum, replace the
brush holder assembly.

13535

10. INSPECT GENERATOR HOLDER W/RECTIFIER
{a) Check the positive rectifire.
(1) Using anochmmeter, connect one tester probe to the
positive terminal and the other to each rectifier ter-

minal.
_ I (2) Reverse the polarity of the tester probes and repeat
Pasitive Terminal F o
o . A i T@P step (1).
Rectifier Termlﬂal"-ﬁfgﬂgﬁ.jﬁbr%? va (3) Check that one shows continuity and the other
i TR shows na continuity.

If the continuity is not as specified, replace the rectifier holder.

Do NSRS e0 T T T2 S SETe e e BE—— |
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(b}

Check the negative rectifire,

Megative Terminal

PrIgaET

D B Ad07

A

Hid400

(1) Using an chmmeter, connect one lester probe to
each negalive terminal and the other o each rectifi-
er terminal.

(2} Reverse the polarity of the tester probes and repeat
step (1).

(3) Check that one shows continuity and the other
shows no continuity.

If the continuity is nol as specified, replace the rectifier holder.

11. INSPECT GENERATOR REGULATOR ASSY

(a)  Using an chmmeter, check the continuity between termi-
nals F and B.
Standard:
When the positive and negative poles between termi-
nals F and B are exchanged, there is continuity in one
way but no continuity in another way.

I the continuity is not as specified, replace the regulator.

{b)  Using an chmmeter, check the continuity between termi-
nals F and E.
Standard:
When the positive and negative poles between termi-
nals F and E are exchanged, there is continuity in one
way but no continuity in another way.

If the continuity is not as specified, replace the regulator.

12. INSTALL GENERATOR ROTOR ASSY

{a) Using a press, press in the rator.

(b)  Place the alternator washer to the rotor.

e
\—/ Shadaua

13. INSTALL RECTIFIER END FRAME
(a)  Using a 17 mm socket wrench and press, slowly press in
the rectifier end frame.
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(b) Install the cord clamp and 4 nuts.
Torque: 4.5 N-m (46 kgf-cm, 40 in.-1bf)

Az

14. INSTALL GEMNERATOR HOLDER W/RECTIFIER

(a) Install the 4 rubber insulators on the lead wires.
NOTICE:

Be careful of the rubber insulators installation direction.

X’{( AT

{b) Install the rectifier holder while pushing it with the 4
SCrews.
Torque: 2.9 N-m (30 kgf-cm, 26 in.-Ibf)

BT A7

15. INSTALL GENERATOR BRUSH HOLDER AND
GENERATOR REGULATOR

{a} Install the regulator assy with the 3 screws.
Torque: 2.0 N-m (20 kgf.cm, 18 in..Ibf)

{b) Place the seal plate.

{c} Install the brush holder assy with the 2 screws,

(d}  Place the brush holder cover.
Torque: 2.0 N-m (20 kgf-cm, 18 in.-Ibf)

16. INSTALL REAR END COVER
{a) Install the rear end cover and plate terminal with the ball
and 3 nuts.
Torque:
4.4 N-m (45 kgf-cm, 39 in..Ibf) for nut
3.8 N-m (39 kgf.cm, 34 in..Ibf) for bolt
{b)  Install the terminal insulator with the nut.
Torque: 4.1 N.-m {42 kgf.cm, 36 in..Ibf)

Plate
Terminal
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