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FOREWORD

This repair manual has been prepared to provide information
covering general service repairs for the 1HD-FT engine
equipped in the TOYOTA LAND CRUISER.

Applicable medets: HDJ80 series

Please note that the publications below have also been pre-
pared as relevant service manuals for the components and
system in this engine.

Manual Name Pub. No.

® 1HD-FT Engine Emission Control Repair ERM111E
Manual

All information in this manual is based on the latest product in-
formation at the time of publication. However, specifications
and procedures are subject to change without notice.

TOYOTA MOTOR CORPORATION
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IN-2 INTRODUCTION — KOW TO USE THIS MANUAL

HOW TO USE THIS MANUAL
INDEX

An INDEX is provided on the first page of aach saction to guide you to the itam to be repaired,
To assist you in finding your way through the manual, the Section Title and major heading are
given at the top of every page.

~* GENERAL DESCRIPTION
At the beginning of each section, a General Description is given that pertains to all repair
operations contained in that section.
Read these precautions bafore starting any repair task.

TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the problem and
find the cause.

PREPARATION

Preparation lists the SST (Special Service Tools), recommended tools, equipment, jubricant and
SSM (Special Service Materials) which should be prepared before baginning the operation and
explains the purpose of each one.

REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It identifies the components and
shows how the parts fit together.
Example:

Plug
@ Gasket Onven Rotor

Spring

Relief Valve

Timing Gear Case

# Non-reusable part
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INTRODUCTION — HOW TO USE THIS MANUAL IN-S
The procedures are presented in a step—by—step format:
e = The illustration shows what to do and where to do it.
@ The task heading talls what to do.
e The detailad text tells how to perform the task and gives other information such as

specifications and warnings.
Example:

Task heading: what to do

6 INSTALL cRANKsHAeT PULLEY
(a) Using SST, install the boit.

SST 0921 3,5401 5 (901 19-981 28)
ifustration: Set part No. Component part No.

what ta do and where Detailed text: how to do task
(b) tnstall the whit
Torque: 30 N-m (310 kgf-cm, a2 ft-lbf)

Specification

\oneer

This format provides the experienced technician with a FAST TRACK to the information needed,
The upper case task heading can be read at a glance when necessary, and the text below it
provides detailed information, Important specifications and warnings always stand out in bold
type.

REFERENCES

References have been kept to a minimum. However, when they are required you are given the
pace to refer to.

SPECIFICATIONS

Specifications ara presented in bold type throughout the text where needed. You never have to

leave the procedure to look up your specifications. They are also found at the and of aach section,
for quick referance.
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IN-4 INTRODUCTION — IDENTIFICATION INFORMATION
CAUTIONS, NOTICES, HINTS:

e CAUTIONS are presented in bold types, and indicate there is a possibility of injury to you or
other people.

® WNOTICES ara also prasented in bold type, and indicate the possibility of damage to the

components being repaired.
e HINTS ara separated from the text but do not appear in bold. They provide additional

information to help you perform the repair efficiently.

SI UNIT

The UNITS given in this manual are primarily expressed according to the SI UNIT(International
System of Unit), and alternately expressed in the metric system and in the English System.
Example:

Torque: 30 N-m (310 kgf-cm, 22 ft-lbf}

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped on the engine
block as shown.

ana
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INTRODUCTION — GENERAL REPAIR INSTRUCTIONS IN-S

GENERAL REPAIR INSTRUCTIONS

1. Use fender, seat and floor covers to keap the vehicle
clean and prevent damage.

2. During disassembly, keep parts in the appropriate
order to facilitata reassembly.

3. Gbserve the following:
ja) Before performing electrical work. disconnect

the negative cable from the battery terminal.
ib) If it is necessary to disconnect the battery for

inspection or repair, always disconnect the cable
from the negative (—) terminal which is grounded
to the vahicle body.

{c} To pravant damage to the battery terminal post,
loosen the terminal nut and raise the cable strai-
ght up without twisting or prying it.

id) Clean the battery terminal posts and cable termi-
nals with a claan shop rag. Do not scrape them
with a fila or other abrasive objects.

fe) Install the cable terminal to the battery post with
the nut loose, and tighten the nut after installa-
tion. Do not use a hammer to tap the terminal
onto the post.

if} Be sure the cover for the positive (+) terminal is
properly in place.

4 Check hoses and wiring connectors to make sure that
they are secure and correct.

5. Non—rausable parts
is) Always replace cotter pins. gaskets, O— rings and

oil seals etc. with new ones.
ib) Non-—rausable parts ara indicated in the compo-

nent illustrations by the “@”" symbo!.
& Pracoated parts

Precoated parts ara bolts and nuts, etc. that are
coated with a seal lock adhesive at the factory.
{a) If a precoated part is retightened. loosened or

caused to move in any way, it must be recoated

Seal Lock Adhesive with the specified adhesive.
INDORE (b) When reusing precoated parts, clean off the old

adhesive and dry with compressed air. Then
apply the specifiad seal lock adhesive to the bolt,

nut or threads.
(c) Precoated parts are indicated in the component

illustrations by the "¥* symbol.
7 Whan necessary. use a sealer on gaskets to prevent

laaks.
8 Carefully observe ali specifications fer bolt tightening

torques. Always use a torque wrench.
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INTRODUCTION — GENERAL REPAIR INSTRUCTIONS

9. Use of special! service tools (SST) and special service
materials (SSM) may be required, depending on the
nature of the repair. Be sura to use SST and SSM
where specified and follow the proper work proce-
dura. A list of SST and SSM can be found in the
praparation part at the front of each section in this
manual.

Fuse 10. When replacing fuses, be sure the new fuse has the
Equal A Rati corract amperage rating. DO NOT exceed the rating or

qual Amperage Natng use one with a lower rating.

LU
BEW308

Symbol Part Name Abbreviation

a FUSE FUSE

BESS INCI85

9A MEDIUM CURRENT FUSE M-FUSE
BESSoS WO36S

ago HIGH CURRENT FUSE H-FUSE
BESSRS 0387

ro — FUSIBLE LINK FL
BEGGS? INca87

pp CIRCUIT BREAKER CB
BESsee wO388

11.

woore.

Care must be taken when jacking up and supporting
the vehicle. Be sure to lift and support the vehicle at
the proper locations.

{a} If the vehicle is to be jacked up only at the front
or rear end, be sure to block the wheels at the
opposite and in ordar to ensure safety.
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INTRODUCTION — GENERAL REPAIR INSTRUCTIONS
IN-?

{b) After the vehicle is jacked up, be sure to support
it on stands. It is extremely dangerous to do any
work on a vehicle raised on a jack alone. even for

a small job that can be finished quickly.
12. Observe the following precautions to avoid damage to

the parts:

{a}

WRONG CORRECT tb)
(c}

= Zo (0)
(NOZE3 (e)

(
WRONG CORRECT

(a)

(h)

INOS?

Example 13,

(a)

Do not open the cover or case of the ECU unless
absolutely necessary. (If the IC tarminals are tou-
ched, the IC may be destroyed by static elactric-
ity.)
To disconnect vacuum hoses, pull on the and, not
the middle of the hose.
To pull apart electrical connectors, pull on the
connector itself, not the wires.
Be careful not to drop electrical components,
such as sensors or relays. If they are dropped on
a hard floor, they should be replaced and not
reused.
When steam cleaning an engine, protect the dis-

tributor, air filter, and VCV from water,
Never use an impact wrench to ramove or install
temperature switches or temperature sensors.
When checking continuity at the wire connector,
insert the tester probe carefully to prevent termi-
nals from bending.
When using a vacuum gauge, never force the
hose onto a connactor that is too large. Use a

step—down adapter instead. Once the hose has
been stratched, it may leak.

Tag hoses before disconnecting them:
When disconnecting vacuum hoses, use tags to
identify how thay should be reconnected.
After completing a job, double chack that the
vacuum hoses are properly connected. A label
under the hood shows the proper layout.

Unless otherwise stated, all resistance is measured at
an embient temperature of 20°C (68°F). Because the
resistance may be outside specifications if measurad

at high temperatures immediately after the vehicle
has been running. measurements should be made
when the engine has cooled down.
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INTRODUCTION — ABBREVIATIONS USED IN THIS MANUAL

ABBREVIATIONS USED IN THIS MANUAL

A/C Ait Conditioner
ACY Air Control Valve

ACSD Automatic Cold Start Device

Approx Approximately

A/T Automatic Tranamission
BACS Boost and Altiude Compensation Stopper
BoC Bottom Dead Center

ecu Engine Control Unit

EGR Exhaust Gas Recirculation

FIPG Formed in Place Gasket

LHD Left—Hand Drive

LST Load Sensing Timer
MP Multipurpose

M/T Manual Transmission

OHC Over Head Camshatt

o/s Oversized

Pcs Power Control System

Pcy Positive Crenkcase Ventilation

PS Power Stearing
RHD Right—Hand Orive

sics Starting injection Control System

SSM Special Service Materials
SST Special Service Tools

sTO Standard

sw Switch

Toc Top Dead Center

TEMP. Tamperature
uss Undarsize

VSV Vacuum Switching Valve

w/ With

w/o Without
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INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS IN-9

STANDARD BOLT TORQUE SPECIFICATIONS

won

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class

Hexagon 4-— 4T Stud bolt
head bolt 5— 5T

Bolt 6— 6T
4 head No. 7_ 77 No mark

8-— aT e
Ssg— 9T = 4T

10-— 10T w

sh V1T
Ss
=]

O No mark 4T

Hexagon

flange bolt

w/ washer No mark aT Grooved
hexagon bolt

6T
Hexagon
head bott 2

protruding ST
lines

Hexagon

flange bolt 2
protruding 6T Welded boit

w/ washer lines
hexagon bolt

Hexagon
head bolt 3

protruding 77
lines aT

Hexagon
head bolt 4

protruding 8T
lines

venga
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IN-10 INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS

SPECIFIED TORQUE FOR STANDARD BOLTS

. Specified torque

Class Diameter rach Hexagon head batt Hexagon flange bolt
N-m kgf-cm ft-ibf N-m kgt-om tt-[bf

6 1 5 55 48 in.-Ibf 6 80 52 in.-lbf
3 1.25 12.5 130 E] 44 145 10

16 1.25 26 260 19 23 2380 21
aT 12 1.25 47 480 35 63 540 39

14 1.6 V4 760 65 a4 850 61

16 1.5 115 1,150 83 - - —

6 1 6.5 65 56 in,-Ibf 7.5 75 66 in.-Ibf

@ 1.25 15.5 160 12 17.5 175 13

ST 16 1.25 32 330 24 36 360 26
12 1.25 6S 600 43 65 676 48
14 1.5 91 930 67 100 1,050 76
16 1.5 140 1,400 101 - - -

6 1 a 80 69 in.-Ibt 9 90 78 in.-Ibf

& 1,25 18 195 14 23 210 15

6 10 1.25 39 400 29 44 440 32
12 1,25 7W 730 53 ac 810 59

14 1.5 110 1,100 80 125 1,250 90
16 1.5 170 1.750 127 - - -

6 1 10.5 110 8 12 120 9
8 1.25 25 260 13 28 290 21

71 10 1.25 52 §30 38 58 590 43
12 1.25 95 970 70 105 1,050 76

14 1.5 145 1,500 108 165 1,700 123
16 1.5 230 2,300 166 - - -

8 1.25 29 300 22 33 330 24

8T 10 1.25 61 620 45 88 680 50

12 1.25 110 1,100 80 120 1,250 30

8 1.25 34 340 25 37 380 27
ST itt) 1.25 rit) 710 51 78 7390 57

12 4.25 125 1,300 94 140 1,450 105

8 1.25 38 330 28 42 430 31
10T 10 1.25 78 800 58 88 890 64

12 1.25 140 1,450 105 155 1,600 116

8 1.25 42 430 31 47 480 35

VT 10 1.25 a7 890 64 97 990 72

12 1.25. 158 1,600 416 175 1,800 1230
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EG-1

ENGINE

ENGINE MECHANICAL tre-ssrteeseseeeeeasreeneee EG- 2 LUBRICATION SYSTEM wreccctstecstersetertsoveee EG- 192

PREPARATION PREPARATION "

TROUBLESHOOTING -- OIL PRESSURE CHECK ---

AIR FILTER INSPECTION AND OIL AND FILTER REPLACEMENT
CLEANING \eecertessecarseeteentesenneetesseresdenen EG- 11 OIL PUMP

COMPRESSION CHECK sersrersesrscessenesreseans EG- 12 DIL COOLER eersreereeeee

VALVE CLEARANCE INSPECTION AND OIL NOZZLE eee

ADJUSTMENT SERVICE SPECIFICATIONS
INJECTION TIMING INSPECTION AND
ADJUSTMENT

IDLE SPEED AND MAXIMUM SPEEDO
INSPECTION AND ADJUSTMENT --++-+--+-> EG- {7

PS IDLE—UP SPEED INSPECTION AND
ADJUSTMENT (M/T)crrersccrsereseesererensnreens EG— 19

A/C IDLE—UP SPEED INSPECTION AND
ADJUSTMENT: - EG 20

TIMING BELT - - EG- 21

TIMING GEAR - EG— 28
CYLINDER HEAD - - EG- 38

CYLINDER BLOCK - + EG— 64

SERVICE SPECIFICATIONS: - EG— 39

TURBOCHARGER SYSTEM + EG— 93
PREPARATION - EG— 93

PRECAUTION ---- - EG— 94

TROUBLESHOOTING - - EG— 05
TURBOCHARGER ------- - EG- 97

SERVICE SPECIFICATIONS- - EG-103

FUEL SYSTEM > EG- 104
PREPARATION - - EG- 704

FUEL FILTER + ~ EG-107

FUEL HEATER SYSTEM - ~~ EG- 108

INJECTION NOZZLE + EG-110
INJECTION PUMP ++++:-1-s-cereeceetereneeceseeeneons EG- 122

STARTING INJECTION CONTROL
SYSTEM (SICS}) -- - EG-172

SERVICE SPECIFICATIONS: - EG- 174
COOLING SYSTEM - EG-17T

PREPARATION + » EG-177T

COOLANT CHECK:--- + EG-178

COOLANT REPLACEMENT- ~ EG- 178

WATER PUMP --- EG- 180

THERMOSTAT ~ EG- 184

RADIATOR EG- 186

SERVICE SPECIFICATIONS- EG- 191
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EG-2 ENGINE — ENGINE MECHANICAL

ENGINE MECHANICAL

PREPARATION

$ST (SPECIAL SERVICE TCOLS)
09201~10000 Valve Guide Bushing Remover &LE Replacer Set

hie”
(09201-01070) Valve Guide Bushing Remover &

we Replace 7
=) 03201~41026 Valve Stem Oil Seal Replacer

a 09262-70020 Valve Spring Compressor
e

e
f (09202-00019) Attachment

) ont, 00213-S8012 Crankshaft Pulley Holding Tool
-

=

—

(90201-08131) Washer

(91111-50846) Bolt

O9214-60010 Crankshaft Pulley & Gear

Q JE row
Crankshaft pulley

09214-76011 Crankshaft Pulley Replacer Injection pump drive gear beanng

Injecton pump drive gear od
seal

08222-17010 Cennactng Rod Bushing Ramover

gS Fe) we & Replacer

(08222-05020) Remover & Replacer

Donated by Onur Azeri . cruisercult.com



ENGINE — ENGINE MECHANICAL
EG-3

(09222-05030)

(09222-05040)

Gude

09223-00010 Cover & Seal Replacer Crankshaft timing gear
‘Oil pump drive shaft gear

09223-46011 Crankahaft Front Oil Seat

Replacer

Camshaft oil seal

09223-56010 Crankshaft Fear Oil Seal
Replacer

09223-78010 Crankshaft Of Seal Replacer Crankshaft front oi seal

(09953-04010)

(09953-04020)

Donated by Onur Azeri . cruisercult.com

Center Bolt 10G

Canter Bolt 156.

09275-54011 Piunger Stroke Messuring Tool

09308-10010 On Seal Putter Crankshaft frant oil seal

09330-00021 Companion Flange Holding Tool Crankshaft pulley

08850-46010 Pulter 8 Set

(08951-04010) Hanger 150 No.1 camshaft timing pulley
Oi pump drive shaft gear

Crankshaft timing gear

Injection pump drive gear bearing

(09952-04010) Shde Arm No.1 camshaft timing pulley
Oil pump drive shaft gear

Crankshaft timing gear

(njectien pump drive gear bearing

Gil pump driva shaft gear

Crankshaft timing gear

No.1 camshaft timing pulley

OH pump drive shaft gear

Crankshaft timing gear

Injection pump drive gear bearing



EG-4 ENGINE — ENGINE MECHANICAL
(09954-04010) Arm 25 No { camahaft ting pulley

ec Oil pump drive shaft gear
a Crankshaft teming gear

Injection pump drive geer bearing

= (09855-04060) Claw No.6 No.1 camshaft timing pulley
Oil pump drive ahaft gear

c= Crankshaft tming gear
Injecuen pump drive gear bearing

09950-50010 Puller C SetEG: late EE, BY© | seesSogj, B, ——

(09851-05010) Hanger 150 Crankshatt pulley
i Injection pump drive gear

EO) ety (09952-05010) Slide Arm Crankshaft pulley
id is Injection pump drive gear

(09953-05010) Center Bolt 100 Crankshaft pulley
qe Injection pump drive gear

(09953-05020) Center Bolt 150 Crankshalt pulley

(09954-05020) Claw No2 Cranksheft pullay
Pay Injection pump driva gear

09950-70010 Handle Set

KLEE
(08951-07100) Handle 100 Valve guide buahing

09960-10010 Variable Pin Wranch Sat

(09962-01000) Variable Pin Wrench Arm Assy Injection pump drive gear

(09963-00700) Pin? Injection pump driva gear

09992-00024 Cylinder Compression Chack Gauge
oP eae ee Set

—
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ENGINE — ENGINE MECHANICAL EG-5

eee
(09992-00211) Gouge Assy

a
09992-00400 Attechment No.7 Cylinder compression check

RECOMMENDED TOOLS
09040-00010 9 Haxagon Wrench Set .

09200-00010 Engine Adjust Kit.

09904-00010 Expander Set.

EQUIPMENT

Caliper gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

Bye penetrant

Engine tune—up tester

Heater

Micrometer

Piston ring compressor

Piston ring expander

Piastigage

Pracision straight edge

Soft brush

Spring tester Valve spring

Steel square Valve apring
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EG-6
ENGINE — ENGINE MECHANICAL

Thermometer

Torque wrench

Valve seat cutter

V—block

om Re
 |

Vermer calipers

SSM (SERVICE SPECIAL MATERIALS)
03826-00080 Seal Packing Black or equivalent

(FIPG)

Timing balt cover

Timing gear cover

Camshaft oil seal retainer
Cylinder head semi—crreviar plug

08826-00080 Seal Packing Black or equivalent
«FIPG)

Cylinder head cover

Main bearing cover
Rear ojl saal retainer

08826-00100 Seal Packing 12828,
THREE BOND 12628 or squivalent
(FIFG)

Woeter tamperature sender gauge

TROUBLESHOOTING

Diesel Engine Diagnosis

GENERAL
Diesel engine problems ara usually caused by the engine or fuel system. The injaction pump is1,

2.
very rarely the cause of fuel system problams.
Before beginning fuel system tests, first check that the engine compression, valve timing and
other major systems are within specifications,

PRELIMINARY CHECKS

Before performing fuel system checks, ensure that the angina is in good running condition, If
necessary. first check tha compression, timing and major components or systems.

1.

Chack the air filtar, and claan or replace it if necessary.

Check that there is sufficient fuel in the tank.
Check if the fuel is contaminated with gasoline or other foraign alaments. Only good—quality
diesel fuel should be used.
Bleed air from the system by pumping the priming.
Check for water in the fuel filter and fuel tank, and drain as necessary,
If the engine will not crank or if it cranks slowly, first troubleshoot the alectrical systam.
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ENGINE — ENGINE MECHANICAL EG-7
PRECAUTION:
1. The basic troubleshooting procedures for the diesel engine (valve clearance, compression,

bearings, valves, pistons, etc.) are the same checks you would make for gasoline engine.
2. Repair of the injection pump requires considerable skill and use of a spacial test bench.

See page

CH
-3 CH
-3

CH
-3

§T-1
0

ST-
18 ST
-3

st
7 EG-1

12

EG-1
07

EG-1
38

EG-
11 EG-
15

EG-
11 EG-
23

Suspect area

Symptom

Pre-He
ating 

Syste
m

No
 

Fu
el

Fue
l 

Leaka
ge

Batt
ery 

Termin
al

Fusi
ble 

Lin
k

inta
ke 

Hea
ter

inyac
tion 

Nozz
le

Fu
el 

Filt
er

Deliv
ery 

Valv
e

Feu
l 

Lin
e

Fue
l 

Cu
t 

Solen
aid

ACS
D Fue
l 

Qua
lity

Igniti
on 

Timi
ng

Ai
r 

Clean
er

Acceler
ator 

Cab
le

Timi
ng 

Bel
t

Ignit
ion 

Switc
h

*
 
|

 Start
er 

Rel
ay

|
 Batt

ery

@
 
|

 
Star

ter

= Ww onEngine does not crank

Do
es 

no
t

Sta
rt Engine cranks normally 5 2/1/6 4

Engine cranks slowly 2/1 3

Diffic
utt

to
 

sta
rt

Engine cranks normally 1/2

High engine idle speed 3 1

Rough idle with warm 6 7 ais
enginePoo

r 
idlin

g

Lack of power 9/6 12 5/8] 1],2

Engine suddenly stops Zz 4/1 K}

Engine does not shut 1
off with key

Excessive exhaust 4/3
smoke

Excessive fual
consumption 8 10 5|7

Othe
rs

Engine overheat 7

Low oil pressure

High oi! pressure

Engine noise when 2
warm

HINT: When inspecting a wire harness or circuit the Electrical Wiring Diagrarn repair manual should be
referred to and the circuits of related systems also should be checked.

YOEEAI

Donated by Onur Azeri . cruisercult.com



EG-8 ENGINE — ENGINE MECHANICAL

See page
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ENGINE — ENGINE MECHANICAL EG-9
Diesel Electrical System Diagnosis (Engine does not start cold)

HINT:
® Battery voltage at 12 V — Ignition switch OFF.
* ~~ Engine cranks normally.
e = Fusible link okay.

PRE—HEATING SYSTEM

1. Inspect power supply section

No
Is there continutty in the intake heater? Rapiace the intake heater.
(See pre-heating system)

Yes

Disconnect the water temperature sensor Replace the fusible link.
connector.

Fusible Link Blown

NoWhen the ignition switch is turned ON, }-———+| Check the fusible link for intake heater. |
does pre-heat side of the intake heater
have battery voltage for 81 seconds? Fusible Link OK

| Yes
t__

Connect the water temperature sensor connector. [ Inspect control section. I

[_ox |

veneee

2. Inspect control section

HINT: Perform: this inspection with the intake heater lead wire properly connected.

Disconnect the water temperature
sensor connector,

No
When the ignition switch is turned fs the GAUGE fuse Okay? Replace the fuse.

ON, does the indicator light?
{Measure the time lighted) Yes

NiYes Is the indicator light bulb 2.1 Replace the bulb.
Okay?

Yes

@ @
CONTINUED ON PAGE EG-xx

Eee
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EG-10
ENGINE — ENGINE MECHANICAL

CONTINUED FROM PAGE EG-9
@

Emission ECU (w/ EGR System!

@
|

Is thera grounding ofterminal E1, Open circuit or
NoGREL GIND E01 or E02 of emission ECU or ground faulty in wire

terminal EG of the pre-heating harness between
timer? terminal E1, £01 or

E02 of the ECU or
TN in Yes terminal EG of the

E01 —E2 E02 timer and body
23602 ground.

Pre-Heating Timer (w/o EGR System) \s there battery voltage to Yes

GREL terminal GIND of the ECU or
i timer fon wire harness side)?

No

Open circuit in wire harness Replace the ECU or
between terminal GIND of the timer.

GIND EG ECU or timer and indicator light.
p22g73

Is the lighting time correct? No Replace the ECU or timer.
6.5 seconds

Yes

Is there battery voltage between No Is intake heater relay Okay? No Replace the intake
terminal G of the intake heater relay (See pre-heating system in heater relay.
and body ground for 81 seconds. Starting System}
with the ignition switch ON?

Yes Yes
Intake Heater Relay

When the ignition switch is turned ON, does No Raplace the ECU or
terminal GREL of the ECU or timer have
battery voltage for 81 seconds?

Yes

Connect the water temperature
sensor connector.

Inspect power supply

section

® Open circuit in wire harness

between terminal GREL of the ECU
or timer and terminal g of the intake
heater relay.

@ Open circuit or ground faulty in

wire harness between terminal a of
the intake heater relay and body
ground.

timer.
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FUEL CUT SOLENOID VALVE

With ignition switch turned ON, check for Fue! cut solencid valve okay

and check for noise

Check for short circuit, and rapaw as necessary.

No Norse

Replace fuel cut solenoid valve,

fuel cut solenoud valve operation noise Norse
(cheking sound) while repeatedly

connecting and disconnecting fuel cut

solenoid vaive.

No Noise

Chack fuse
Fuse

Fuse OK Blown

Apply battery voltage directly to solenoid,
Noise

Check wire harness from fuse to fuel cut solenaid.

AIR FILTER INSPECTION AND
CLEANING
Paper Filter Type:
1.

3.

4.

REMOVE AIR FILTER
INSPECT AIR FILTER
Visually check that the filter elament is not ex-
cessively dirty, damaged or oily.
CLEAN AIR FILTER
Clean the fitter elament with compressed air.
First blow from the inside thoroughly. Than blow off
the outside of the filter element,
REINSTALL AIR FILTER

Washable Type:

REMOVE AIR FILTER
INSPECT AIR FILTER
Visually check that the filter element is not ex-
cessively dirty, damaged or oily,
CLEAN AIR FILTER
Biow dirt off in the filter slament with compressed air.
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(b) Submerge the filter elament in the water and agitate it

up and down more than 10 times.
(c} Repeat rinsing in claan water until rinsing water is

clear.

(d} Remove excess water by shaking the filtar alament or

blowing with compressed air.
NOTICE: Do not beat or drop filter slament.

(a) Wipe off dust on the air cleaner case interior.
4. REINSTALL AIR FILTER

EMa357

COMPRESSION CHECK

HINT: If thera is flack of power, excessive oil consump-
tion or poor fuel economy, measure the compression
pressure,

1. WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating
temperature,

2. REMOVE CYLINDER HEAD COVER
(See steps 2 or 3 and 11 in cylinder head removal)

3. REMOVE INJECTION PIPES
(See steps 3 and 5 in injection nozzles removal in
Fuel System)

4. REMOVE NO.1 NOZZLE LEAKAGE PIPE
{See step 4 in injection nozzles removal in
Fuel System)

5. DISCONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

6. CHECK CYLINDER COMPRESSION PRESSURE
NOTICE: When measuring the compression pressure of

each, the other 5 injection nozzles must be installed in the
cylinder head.

(a) Remove the injection nozzle.
(See steps 6 and 7 in injection nozzlas ramoval in
Fuel System)

(b) Install the gaskat and SST (attachment) to the injec-
tion nozzia hole with the nozzle holder clamp and bolt.

SST 09992-00400
Torque: 25 N-m (255 kgf-cm. 18 ft-ibf)
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ENGINE — ENGINE MECHANICAL EG-13
(c)} Connact SST (compression gauge) to the SST (attach-

mant).
SST 09992-00024 (09992-00160)

(d) While cranking the engine, measure the compression
pressure.

HINT: Always use a fully charged battery to obtain
engine revolution of 250 rpm or more.

(e) Repeat steps (b) through (d) for each cylinder.
NOTICE: This measurement must be done in as short a

time as possible.

Comprassion pressura:

3.432 kPa (35.0 kgf/cm’, 498 psi) or more
Minimum pressure:

2,452 kPa (25.0 kgf/cm’, 356 psi}

Difference between each cylinder:

490 kPa (5.0 kgf/cm’, 71 psi) or less

(f) if the cylinder compression in one or more cylinders is
low, pour a small amount of engine oil into the cylin-
der through the injection nozzle hole and rapsat steps
(b) through (4) for the cylinder with low compression.
@ = If adding oi! halps tha compression, chances ara

that the piston rings and/or cylinder bore are
worn or damagad.

* ~=If pressure stays low, a valve may be sticking or
seating improperly, or thera may be leakage past
the gasket.

(9) Remove the SST.
SST 09992 —00400, 08992-00024 (09992-00160)

(h} Reinstail the injection nozzle.
(See steps 1 and 2 in injection nozzles installation in
Fuel System)

7. RECONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

8. REINSTALL NO.1 NOZZLE LEAKAGE PIPE
(See step 4 In injection nozzie installation in
Fuel System)

9. REINSTALL INJECTION PIPES
(See steps 3 and 5 in injection nozzles installation
in Fuel System)

10. REINSTALL CYLINDER HEAD COVER
(See steps 10 and 18 or 19 in cylinder head
instailation)

11. START ENGINE AND CHECK FOR LEAKS
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VALVE CLEARANCE INSPECTION
AND ADJUSTMENT

(a)

(b)

(a)

(b)

(c)

(a)

HINT: Inspect and adjust the valve clearance when
the engine is cold.
REMOVE CYLINDER HEAD COVER
(See steps 2 or 3 and 11 in cylinder head removal)

SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley clockwise, and align its
groove with the groove of the timing gear cover.
Check that the valve rocker arm on the No.1 cylinder
are loose and valve rocker arm on the No.6 cylinder
are tight.
If not, turn the crankshaft 1 revolution (360°) and
align the mark as above.

INSPECT VALVE CLEARANCE
Check only the valves indicated in the illustration.
e Using a feeler gauge, measure the clearance be-

tween the adjusting screw on the valve rocker
arm and the valve bridge.

e@ Record the out — of — specification valve clear-
ance measurements.

Valve clearance (Cold):
Intake

0.17 — 0.23 mm (0.007 — 0.009 in.)

Exhaust

0.47 — 0.53 mm (0.019 — 0.021 in.)

Turn the crankshaft pulley 1 revolution (360°) and
align the mark as above. (See procedure step 2)
Check only the valves indicated as shown. Measure
the valve clearance. (See procedure in step (a))

ADJUST VALVE CLEARANCE
Loosen the lock nut on the valve bridge, and loosen
the adjusting screw until the adjusting screw and
valve stem are completely separated.
NOTICE: Hold the valve bridge with a wrench, and loosen

the lock nut. Do not apply torque to the valve bridge.
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Gauge

Adjusting
Screw

Valve
Bridge

Pasg7d

P23274

{b)

(c)

{d)

(e)

tf)

(9}
{h}

Loosen the lock nut on the valve rocker arm, and
loosen the adjusting screw.

Insert a 0.20 mm (0.008 in.) feeler gage for intake or
0.50 mm (0,020 in,) feeler gage for exhaust between

the adjusting scraw on the valva rocker arm and the

valve bridge.
Turn the adjusting screw on the valve rocker arm until
the feeler gauge slidas with a very slight drag, and
lock the adjusting screw with the lock nut.

With the faeler gauge inserted, check that the resist-
ance of the feeler gauge ramains the same when the
adjusting screw on the valve bridge is !oosened.
If the rasistance of the feelar gauge changes, repeat
from step (b).

Tighten the adjusting screw on the valve bridge. and
lock the adjusting screw with the lock nut when the
resistance of the feeler gauge bagins to get stronger,
NOTICE: Hold the valve bridge with a wrench, and lock

the adjusting screw with the lock nut. Do not apply

torque to the vaive bridge.

Loosen the lock nut on the valve rocker arm.
Turn the adjusting scraw on the valve rocker arm until
the feelar gauge slides with a very slight drag, and
lock the adjusting screw with the lock nut.
REINSTALL CYLINDER HEAD COVER
(See steps 10 and 168 or 19 in cylinder head
installation)

INJECTION TIMING INSPECTION
AND ADJUSTMENT
1. SET NO.1 OR NO.6 CYLINDER TO

TDC/COMPRESSION
Turn the crankshaft pulley clockwise, and align its
groove with the groove of the timing gear cover.
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Gasket PlugBolt | 2.
(a)

(b)

(c}

(a)

(b)

4,

(a)

(b)

21532?

{c}

(a}

INSTALL SST AND DIAL INDICATOR
Remove the plug bolt and gasket from the distributive
head plug of the injaction pump.
Loosen the 2 union nuts holding the injection pump to
the No.1 and Ne.5 injection pipes, and slide the 2
union nuts rearward,

Install SST (plunger stroke measuring tool) and a dial
indicator to the plug bolt hole of distributive head
plug.
SST 09275—54011

RELEASE ACSD ADVANCE
Using a screwdriver, turn the cold starting lever coun-
terclockwise approx. 20°,
Put 2 metal plate (thickness of 3.0 — 10.0 mm (0.354
— 0.394 in.}) batween the cold starting lever and
tharmo wax plunger.

INSPECT AND ADJUST INJECTION TIMING
Slowly rotate the crankshaft pulley counterclockwise

and set the dial indicator at © mm (0 in.) whan the dial
indicator reaches the minimum vaiue.
Turn the crankshaft to the left and right and chack
that the dial indicator shows the minimum value.
NOTICE: Chack that the minimum value is set at 0 mm

(O in.}

Slowly rotata the crankshaft pulley clockwise until its
groove is aligned with the groove of the timing gear
cover.

Measure the plunger stroke.
Plunger stroke:

Europe

1.62 — 1.58 mm (0.0598 — 0.0622 in.)

Australia

1.37 — 1.43 mm (0.0539 — 0.0563 in.)
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Greater than
Specitication!

Less than *
Specification

(e) Loosen these nuts and bolts:
(1) 4 remaining union nuts holding injection pipes to

injection pump
(2) 2 bolts holding injection pump to injection pump

stay

(3) 2 nuts holding injection pump to timing gear case
NOTICE: Do not turn the nuts more than 90°.

(f} Adjust plunger stroke by slightly tilting the injection
pump body,
If the stroke is fess than specification, tilt the pump
toward the engine.
If the stroke is greater than specification, tilt the pump
away from the engine.

HINT:
® =f the stroke is less than specification, move the

injection pump toward the engine.

e Using a brass bar and plastic—faced hammer,
gradually tap the pump flange away from the
engine.

(g) Tighten these nuts and bolts:
@ 2nuts holding injection pump to timing gear case
Tarquet 18 N-m (185 kgf-em, 13 ft-Ibf}

® 2 bolts holding injection pump to injection pump
stay

Torque: 69 N-m (700 kgf-cm, 51 ft-ibf}
(h) Recheck the plunger stroke.
5. REMOVE METAL PLATE

. REMOVE SST AND DIAL INDICATOR
(a) Remove the SST and dial indicator.

SST 09276-54011
(b) Install a new gasket and the plug bolt of the distribu-

tive head plug.
Torque: 26.5 N-m (260 kgf-cm, 19 ft-Ibf)

7. TIGHTEN INJECTION PIPE UNION NUTS
Torque: 24.6 N-m (250 kpf-cm, 18 ft-Ibf)

8. START ENGINE AND CHECK FOR FUEL LEAKS

IDLE SPEED AND MAXIMUM SPEED
INSPECTION AND ADJUSTMENT
1. INITIAL CONDITIONS
(a) Engine at normal operating temperature
tb) Air cleaner installed
(c) Ail accessories switched OFF

(d) All vacuum lines properly connected
(e) Valve clearance set correctly

Donated by Onur Azeri . cruisercult.com
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Idle Speed Adjusting Screw
" Ae

wi Throttle Position Sensor

} L/ &|

Adjusting
Lever

aan

w/o Throttle Position Sensor
Maimum Speed
Adjusting Screw

Adjusting
Lever

P23270
P2sat4

rik)

(f)
(9)

(b)
(c)

(d)

(a)

{b)

(c}
(d)
(8)

Injection timing set correctly
A/T:
Transmission in neutral position
M/T:
Steering wheel at straight— ahead position
CONNECT TACHOMETER
CHECK AND ADJUST IDLE SPEED
Check that the adjusting lever touches the idia spaed
adjusting screw when the accelerator pedal is raloa-
sed.

lf net, adjust the accelarator linkage.
Start the engine.
Check tha idle speed.
Idle speed:

M/T

700 + 650 rpm

A/T

800 + 50 rpm

Adjust the idle speed.
6 Disconnect the accelerator linkaga.
@ = Loosen the lock nut of the idle speed adjusting

screw.

e = Adjust the idla speed by turning the idle speed
adjusting screw.

® = §6Securely tightan the lock nut, and recheck the
idla spead.

® Reconnect the accelerator linkage.
e = =6 After adjustmant, adjust the accelerator linkage.

CHECK AND ADJUST MAXIMUM SPEED
w/ Throttle Position Sensor:
Depress the accelerator pedal all the way. Then check
that the adjusting lever does not move when you try
to push it to tha maximum speed side.
If not, adjust the accelerator linkage.
w/o Throttle Position Sensor:
Ckack that the adjusting lever touches the maximum
speed adjusting scraw when the accelerator pedal is
depressed all the way.
If not, adjust the accelerator linkage.
Start the engine.
Depress the accelerator pedal all the way.

Check the maximum speed,
Maximum speed:

4,400 + 100 rpm

If the maximum speed is not as specified, remove the
injection pump and adjust the maximum speed.
(Sea injection pump adjustment in Fuei System)
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PS IBLE—UP SPEED INSPECTION
AND ADJUSTMENT

(M/T)
1. INITIAL CONDITIONS
(a) Engine at normal operating temperatura
(b) Air cleaner installed
(c) All accessories switched OFF
(d) All vacuum lines properly connected
(a) Valve clearance set correctly
(f) Injection timing set correctly

(a) A/T:
Transmission in neutral position

(h) Idle speed set correctly
2. CONNECT TACHOMETER

3. ADJUST PS IDLE—UP SPEED
(a) Start the engine.
(b) Turn the steering wheel from the straight—ahead po-

sition to full jeft or full right position,
(c) Check the idlja—up speed,

PS idle—up speed:
650 — 750 rpm

{d) Loosen the 2 nuts, and adjust the idla—up setting
p63 speed by sliding the idla—up actuator body, Lock the

Actuator Body

idle—up actuator with the 2 nuts.
{e) Return the steering wheal to the straight — ahead posi-

tion. Then turn the steering wheal from the straight—
ahead position to full left or full right position, and
recheck tha idla—up speed.

(f) Return the steering wheal to the straight—ahead posi-
tion, and check that the rod end of the idle—up ac-
tuator is not touching the idla—up lever.

(9g) Check and adjust the A/C idle—up speed.
(Sea step 3 in A/C idla—up speed inspaction and
adjustment)
NOTICE: After adjusting the PS idle—up speed, always

check the A/C idle—up speed.
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A/C IDLE—UP SPEED INSPECTION
AND ADJUSTMENT
1.

{a)
tb)
(c)
(d)
(s)
(f)
{a}

{h)

{i)
ui)

2.

Idle-Up Adjusting Screw 3.
(a)
(b}

Lock
Nut

Single
Disphragm
Type (A/T) tc)

i ic.

(d)

(9)

(f)

ro

INITIAL CONDITIONS
Engine at normal operating tamperature
Air cleaner installed
All accessories switched OFF
All vacuum lines properly connected
Valve clearance set correctly
Injection timing set correctly
A/T:
Transmission in neutral position
M/T:
Steering wheel at straight—ahead position
Idle speed set correctly
M/T:
PS idle-up speed correctly
CONNECT TACHOMETER

ADJUST A/C IDLE—UP SPEED
Start the engine.
Turn the A/C switch ON, and set these position:
@ §=Blower switch to Hl
e = Air intake control lever to RECIRCULATED AIR
« = Air flow contro! lever to FACE
@ Temperature control lever te COOL
Check the idle—up speed.
A/C idle—up apeed:

778 — 850 rpm

Loosen the lock nut, and adjust the idla—up setting
speed by turning the idla—up speed adjusting screw.
Lock the adjusting screw with the lock nut,
Turn the A/C switch OFF, then ON again, and recheck
the idle—up speed.

Turn the A/C switch OFF, and check that the rod end
of the idle—up actuator is not touching the idle—up
lever.
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TIMING BELT
COMPONENTS FOR REMOVAL AND
INSTALLATION

w/o EGR System w/ EGR System
Intake Pipe Assembly

Intake Pipe

Vacuum Hose

@ Gasket

Intake Heater

Intake Pipe
insulator

@ Seal Washer =

ee Gasket

Vacuum Hose (w/ EGR System).

Putley Set Key —-——_—_-—-

Clamp tw/ EGR System) H

No 1 Camshaft Timing ae
Pulley GP" &

Timing Belt Tensioner —

No.2 Camshatt Timing gate © ion }
Pulley kee - S2F—-No.1 Flange

D
“

Idler Pulley —_#\, -
oF

oo”

BF

No.2 Flange

Timing Belt Cover

Insulator

Seal Washer

Seai Washer

@ Non-reusable part
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1.

(a)

(b)
(c)

{a)

ib)

HINT: If replacing the timing belt before tha timing
balt warning light comes on, (light comes on after
100,000 km (60,000 miles} of driving), be sure to
raset the timing belt counter of the speedometer to

zero,

TIMING BELT REMOVAL

REMOVE TIMING BELT COVER
Disconnect the vacuum hose from the 2 clamps on
the timing belt cover.
Ramove the 3 clips.

Ramove the 3 bolts, 3 saal washers and timing belt
cover, gasket and insulator.

SET NO.1 CYLINDER TO BDC /COMPRESSION
Turn the crankshaft pulley ciockwise, align the timing
marks of tha No.1 and No.2 camshaft timing pulleys
with tha BDC marks.
NOTICE: If the timing belt is disengaged, having the

crankshaft pulley at the wrong angle can cause the

piston head and valve head to come into contact with

each other whan you remove the camshaft timing pulley

{atsp 8), causing damage. So always set the crankshaft

pulley at the correct angle.

REMOVE TIMING BELT
HINT:
® When re—using timing belt:

Draw a direction arrow on the timing balt (in the
direction of engine revolution), and place match-
marks on the timing pulleys and timing belt.

@ When replacing timing belt tensioner only:
To avoid meshing of the timing pulley and timing
belt, secure one of them with string.

Alternately loosen the 2 bolts, and remove them and
the timing beit tansioner,
Ramove the timing belt.
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4. REMOVE IDLER PULLEY

Using an 8 mm hexagon wrench, remove the pivot
bolt, idler pulley and plate washer,

5. REMOVE NO.2 CAMSHAFT TIMING PULLEY
Remove the 4 bolts, No.2 flange, timing pulley and
No.1 flange.

6. REMOVE CYLINDER HEAD COVER
(See steps 2 or 3 and 11 in cylinder head removal)

. REMOVE NO.1 CAMSHAFT TIMING PULLEY
(a) Slightly turn the camshaft timing pulley countarclock-

wise and hold the hexagon wrench head portion of the
camshaft with a wrench, and remove the bolt and
timing pulley.

(b) Using SST, remove the timing pulley.
r SST 09950 — 40010 (09951 —04010, 09952-04010,

09953-04020, 09964-04010, 09955-04060)
(c) Remove the seat key.

TIMING BELT COMPONENTS INSPECTION
=> No! RP 1. INSPECT TIMING BELTCX NOTICE:

eee OR DRE s Do not bend, twist or turn the timing belt inside out.
s Do not allow the timing belt to come into contact

Fe with oil, water or steam.

eri
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. Do not utifize timing belt tension when installing or

ramoving the mount bolt of the camshaft timing

pulley.

If there are any defects, as shown in the illustrations,
chack thase points:

{a) Premature parting

@ Check for proper installation.

EG" @ Check the timing cover gasket for damage and
oe Preper installation.

(b) If the belt teeth are cracked or damaged, check to sea
if aithar camshaft is locked.

(c) If there is noticeable wear or cracks on the balt faca,
check to see if there are nicks on the side of the idier
pulley lock.

(d) If there is wear or damage on only ona side of the belt,
check the belt guide and the alignment of each puliay,

(e} If there is noticeable wear on the belt teeth, check
timing cover for damage and check gasket has been
installed correctly and for foreign material on the
pulley teeth.
If nacessary, replace tha timing belt.

2. INSPECT IDLER PULLEY

(a) Visually check the seal portion of the idler pulley for
oil leakage.
If leakage is found, replace the idler pulley.

(b) Check that the idler pulley turns smoothly,
If necessary, replace the idler pulley.

3. INSPECT TIMING BELT TENSIONER
(a) Visually chack the seal portion of the tensioner for oil

leakage.
HINT: If there is only the faintest trace of oil on the
seal on the push red side, the tensioner is all right.
lf leakage is found, replace the tensioner.

Para
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(b)

(c)

f F22ta3

(b)
eoNe veer

amm
Hexagon
Wrench

{a}

{b)

Pees

Hold the tensioner with both hands and push the push
rod strongly as shown to check that it doesn’t move.
Hf the push rod moves, replace the tensioner.
NOTICE: Never hold the tensioner push rod facing down-

ward.

Measure the protrusion of the push red from the
housing end,
Protrusion:

8.0 — 9.8 mm (0.354 — 0.386 in.)

If the protrusion is not as specifiad, replace the tansi-
oner.

Powe -at

TIMING BELT INSTALLATION

INSTALL NO.1 CAMSHAFT TIMING PULLEY
Install the set kay to the key groove of the camshaft.
Align the pulley set key with the key groove of tha
timing pulley, and stida the timing pulley.
Temporarily install the pulley bolt.
Hold the hexagon wrench head porticn of the cam-
shaft with a wrench, and tighten the pulley bolt.
Torque: 88 N-m (1,000 kgf-cm, 72 ft-lbf)

INSTALL CYLINDER HEAD COVER
(See steps 10 and 18 or 19 in cylinder head
installation}
INSTALL NO.2 CAMSHAFT TIMING PULLEY
Align the knock pin on the injection pump drive gear
with the knock pin hole of the No.1 flange and the
knock pin groove of the timing pulley.

Install the No. flange, timing pulley and No.2 flange
with the 4 bolts.
Torque: 31 N-m (315 kgf-cm, 23 ft-lbf)

INSTALL IDLER PULLEY
Using an 8 mm hexagon wrench, install the plate

washer and idler pullay with the pivot bolt.
Torque: 34.5 N-m {350 kgf-em, 25 ft-lbf)

Check that the pulley bracket moves smoothly.
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5. SET NO.1 CYLINDER TO BDC /COMPRESSION
{a} Chack that the timing mark of the No.2 camshaft

timing pulley is aligned with the BDC mark.
NOTICE: Do not turn the crankshaft pulley. The valve

heads will hit against the piston top.

(b) Align the timing mark of the No.f camshaft timing
pullay with the BDC mark.

a

EG:
2

6. INSTALL TIMING BELT
NOTICE: The angine should be cold.

HINT (When re—using timing belt): Align the points
marked during removal, and install the belt with the
arrow pointing in the direction of angine revolution.

(a) Remove any oil or water on the pulleys, and kaep them

claan.
NOTICE: Only wipe the pulleys; do not use any cleansing

agent.

(b) Install the timing belt under tension between the No.1

and No.2 camshaft timing pulleys.
7. SET TIMING BELT TENSIONER
(a) Using a prass, slowly press in the push rod using 981

— 9,807 N (100 — 1,000 kgf, 220 — 2,205 Ibf} of
force.

D {b) Align the holes of the push rod and housing, pass a
1.5mm 1.5 mm hexagon wranch through the holes to keep
Hexagon the setting position of the push rod.
Wrenchrene popraa (c) Relaase the press.

8. INSTALL TIMING BELT TENSIONER
fa) Temperarily install the timing belt tensioner with the 2

belts while pushing the idier pulley toward the timing
balt.

{b) Alternately tighten the 2 bolts,
Torque: 13 N-m (130 kgf-em, 10 ft-lbf}

(c) Remove the 1.5 mm hexagon wrench from the tensi-
oner,

9. CHECK VALVE TIMING
Turn the crankshaft pulley clockwise and check that
each pulley timing mark aligns with the TDC marks.
If the marks do not align, remove the timing belt and
reinstall it.
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10.

(a)
(b}

(c)
(d)
{e)

(fh

INSTALL TIMING BELT COVER
Remove any old packing (FIPG) material,
Apply seal packing to the camshaft oil seal retainer
and timing gear cover as shown in the illustration.
Seal packing:

Pert No, 08826—00080 or equivalent

Install the insulator to the timing gear cover.
Install the gasket to the timing belt cover.
Install the timing belt cover with the 3 seal washers,
3 bolts and 3 clips.
Install the vacuum hose to the 2 clamps on the timing
balt cover.
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TIMING GEAR
COMPONENTS FOR REMOVAL AND

INSTALLATION

w/o EGR System w/ EGR System
Intake Pipe Assembly

Intake Pipe

Vacuum Hose

@ Gasket
Intake Heater

Intake Pipe
Insulator

Oo1
9) Cylinder Head Cover}

Water Pump. =:
Pulley

eee 
ty

4 Seal Washer *>_ ’
1
i]

‘

Drive Beltm Pulley Set Key.
No.1 Camshaft Timing wearerPulley ow

Clamp (w/ EGA Systern}

Plate Washer

Idler ruey—— 0) l..
ae z

re

Timing Belt Tensioner weet” went
vee

on ee
No 2 Camshaft Timing
Pulley

No.2 Flange

Timing Balt Cover Timing Belt

Clamp.

Vacuum Hose Insulator

Seal Washer
Clamp—__*z

Seal Washer
@ Non-reusable part

PrO4S
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Camshaft Oi! Seal
Retainer

@ Camshaft Oil Seal

No 2 Cylinder Block Insulator

Injection Purnp Drive
Gear

Injection Purnp Drive
Gear Bearing

+ O-Ring
Crankshaft Timing Gear weet\ pti G -
ol Pump Drive es 7
Shaft Gear ~--- g

rf Si
Idfer Gear i /

1

14 re
Thrust Plate ~

noe

1
14
roy ue

ty wernt
I ea-7 —

1 weer @ Injection Pump Drive
be Gear Oil Seal

»

gr <0) —Bracket
-

@ Gasket

@ Non-reusable part
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1.

5.

(a)

(b)

(b)

(a)
(b}

TIMING GEARS REMOVAL

REMOVE DRIVE BELTS, FAN, FLUID COUPLING
AND WATER PUMP PULLEY
(See step 2 in water pump removal in Cooling

System)
LOOSEN CRANKSHAFT PULLEY
Using SST, loosen the pulley bolt,
SST 09213-58012 (80201 —08131, 91111-50845),

09330-00021
NOTICE: If the timing balt is disengaged, having the

crankshaft pullay at the wrong angle can cause the

piston head and valve head to come inte contact with

gach other when you remove the camshaft timing pulley

(step 8 in timing balt removal), causing damage.

REMOVE TIMING BELT AND PULLEYS
(See steps 1 to 7 timing be!t removal)
REMOVE CAMSHAFT OIL SEAL RETAINER
(See step 14 in cylinder head removal)

REMOVE CRANKSHAFT PULLEY
Remove the pulley bolt and plate washer.
NOTICE: Do not turn the crankshaft pulley. The valve
heads will hit against the piston top.

Using SST, ramove the crankshaft pulley.
SST 09950~ 50010 (09951 —05010, 09952-05010,

09953-05010, 09953-05020, 09954-05020)

Remove the O-ring from the crankshaft pulley.

REMOVE OIL PIPE

Remove the 2 union bolts and 4 gaskets.
Remove the bolt and oil pipe.

REMOVE VACUUM PUMP
Remove the 2 nuts and vacuum pump.
Remove the O-ring.
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8. REMOVE TIMING GEAR COVER
(a) Remove the 14 bolts, clamp and bracket.
(b) Pry out the timing gear cover.
9. REMOVE NO.2 CYLINDER BLOCK INSULATOR

10. REMOVE OIL PUMP DRIVE SHAFT GEAR
Using SST, remove the drive shaft gear.
SST 09950-40010 (09951 —04010, 09952-04010,

09953-04010, 09953-04020, 09954-04010,
09955-04060)

11. CHECK THRUST CLEARANCE OF IDLER GEAR
Using a feeler gauge, measure the thrust clearance.
Standard thrust clearance:

0.05 — 0.15 mm (0.0020 — 0.0059 in.)

Maximum thrust clearance:

0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, re-
place the thrust plate. If necessary, replace the idler
gear and/or idler gear shaft.

12. REMOVE IDLER GEAR
(a) Remove the 2 bolts and thrust plate.
(b) Using SST, turn the injection pump drive gear clock-

wise or counterclockwise and remove the idler gear.
SST 09960-10010 (09962-01000, 09963-00700)

(c) Remove the idler gear shaft.

13. REMOVE INJECTION PUMP DRIVE GEAR
(a) Using SST, loosen the gear nut.

SST 09960-10010 (09962-01000, 09963-00700)
(b) Remove the gear nut and O—ring.
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P2RHS

(c)

14.

Using SST, remove the drive gear.
SST 09950—50010 {09951 —050106, 09952-05010,

09953-05010, 09954-05020)

REMOVE CRANKSHAFT TIMING GEAR
Using SST, ramove the timing gear.
SST 09950—40010 (09951 —04010, 09952-04010.

09953 —04010, 09953-04020, 09954 —04010,
09955-04060)

amen

TIMING GEARS INSPECTION

1.

(a)

(b)

(c)

INSPECT IDLER GEAR
Using a cylinder gauge, measure the inside diameter
of the idler gear.
Idler gear Inside diameter:

45.000 — 45.025 mm (1.7717 — 1.7726 in.)

Using a micrometer, maasure the diameter of the idler
gear shaft.
Idler gear shaft diameter:

44.950 — 44.975 mm (1.7697 — 1.7707 in.)

Subtract the idler gear shaft diameter maasurament
fram the idler gear inside diameter measurement.
Standard oil clearance:

90.026 — 0.075 mm (0.0010 — 0.0030 In.)

Maximum oil clearance:
0.20 mm (0.00739 in.)

lf the clearance is greater than maximum, replace the
gear and shaft.

INSPECT INJECTION PUMP DRIVE GEAR BEARING
Check that bearing is not reugh or worn.
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3. IF NECESSARY, REPLACE INJECTION PUMP DRIVE

GEAR BEARING
A. Remove bearing

Using SST, ramove the bearing.
SST 09950—40010 (09951 —04010, 09952-04010,

09953-04020, 09954-04010, 09955—04040)Injection
Pump Drive
Gear Nut

P3219

B. Install bearing
Using SST and a press, press in a naw bearing.
SST 09214-76011

4. CHECK BACKLASH OF TIMING GEARS
(a) Install the gears.

{b} Using a dial indicator, measure the backlash.
Standard gear backlash:

0.05 — 0.15 mm (0.0020 — 0.0059 In.}

Maximum gear backlash:

0.306 mm {0.0118 in.)

If the gear backlash is graater than maximum, replace
the gears as a set.

(c) Remove the gears.

Oil Pump Drive Shaft Gear to
Driven Shaft Gear

P23243
P23221 —
P23244
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P2zaib.

P22818

ant

CRANKSHAFT FRONT OIL SEAL

REPLACEMENT

(a)

(>)

(c)

{a)

(b}
(c)

HINT: There are 2 methods (A and B) to replace the oil
seal as follows:
REPLACE CRANKSHAFT FRONT OIL SEAL
Hf timing gear cover is ramoved from cylinder block:
Using a screwdriver and hammer, tap out the ail seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing gear cover edge.

SST 09223-78010
Apply MP grease to the oil seal lip.

If timing gear cover is installed to the cylinder block:
Using SST, remove the oil seal.
SST 09308— 10010, 08950-50010 (08953-05010)

Apply MP grease to a new oil seal lip.
Using SST and a hammer, tap in the oil seal until its
surface is flush with the timing gear cover edge.
SST 09223-78010

INJECTION PUMP DRIVE GEAR OIL SEAL
REPLACEMENT

(a)

HINT: There are 2 methods (A and B) to raplace the oil
seal as follows:
REPLACE INJECTION PUMP DRIVE GEAR OIL SEAL
If timing gear cover is removed from cylinder block:
Using a screwdriver and hammer, tap out the oil seal.
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EG-35

{b}

(c)

F22819

; B.
Cut Position {a}

(b)

(c)
(d)

1.

(a)

{b)

{c)

2.

{a}

(b}
(c}
(d)

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing gear cover adge.
SST 09214-76011
Apply MP grease to the oil saal lip.

If timing gear cover is installed to the cylinder block:

Using a knife, cut off the oil seal lip.
Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the injaction pump

drive gear. Tape the screwdriver tip.

Apply MP grease to the oil seal lip,
Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing gear cover edge.
SST 09214-76011

TIMING GEARS INSTALLATION

INSTALL CRANKSHAFT TIMING GEAR
Put the timing gear with the timing mark facing for-
ward,
Align the set key on the crankshaft with the key
groove of the timing gear.
Using SST and a hammer, tap in the timing goar.
SST 09223-00010

INSTALL INJECTION PUMP DRIVE GEAR
Align the set kay on the drive shaft with the key
groove of the drive gear, and install the drive gear.
Install a new O—ring to the drive gear groove.

Install the gaar nut,
Using SST, tighten the gear nut.
SST 09960-10010 (09962—01000, 09963-00700)
Torque: 98 N-m (1.000 kgf-em, 72 ft-Ibf)
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Scat Width
L 9 { 2-~-3mm

P22794

3.

(a)

(b)

(c)

(a)

{b)

(b)

INSTALL IDLER GEAR
Align the bolt holas of tha idler gear shaft and cylinder
block, and instail the idler gear shaft.
Using SST, turn the injection pump drive gear clock-
wise or counterclockwise, and align timing marks “3”

and “4° of the idler gear with timing mark "3" of the

crankshaft timing gear and timing mark "4" of the
injection pump drive gear respectively, and mesh the
gears,

SST 09960-16010 {08962—C1000, 09963~-G0700)
Install the thrust plate with the 2 bolts.
Torque: 68 N-m (694 kgf-cm, 50 {t-Ibf)

INSTALL OIL PUMP DRIVE SHAFT GEAR
Align the set key on the crankshaft with the key
groove of the drive shaft gear.
Using SST and a hammer, tap in the drive shaft gear.
SST 09223-00010
INSTALL NO.2 CYLINDER BLOCK INSULATOR
INSTALL TIMING GEAR COVER
Remove and old packing (FIPG} material and be care-
ful not to drop any oil on the contact surface of the
timing gear cover and cylinder block.
® «Using a razor blade and gasket scraper, remove

all tha old packing (FIPG) material from the
gasket surfaces and sealing groove.

® =Thoroughly clean all components to remove all
the loose material.

® Using a non—residue solvent, clean both sealing
surfacas,

Apply seal packing to the timing gear cover as shown
in the illustration.
Seal packing:

Part No. 08826—00080 or equivalent

e = Install a nozzle that has been cut toa 2 — 3mm
(0.08 — 0.12 in.) opening.

® Parts must be assembled within 5 minutes of
application. Otharwise the material must be re-
moved and reapplied.

e = =Immediately remove nozzle from the tube and
reinstall cap.
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(c}

(a)
(b)

(c)

{d)

(a)
(b)

10,

11.

12.

13.

Install the timing gear cover, clamp and bracket with
tha 14 balts.
Torque: 19.6 N-m (200 kgf-cm, 14 ft-lbf}

HINT: Each bolt length is indicated in the illustration.
Bolt length:

A 25 mm (0.98 in.)
B 50 mm (1.97 in.)

INSTALL CRANKSHAFT PULLEY
Install a naw O—ring to the crankshaft pulley groove.
Align the set key on tha crankshaft with the key
groove of the crankshaft pulley.
Using SST and a hammer, tap in the crankshaft pullay,
SST 09214—60010
Temporarily install the plate washer and pulley nut.
NOTICE: Do not turn the crankshaft pulley. The valve

heads will hit against the piston top.

INSTALL VACUUM PUMP
Install a new O-ring to the vacuum pump,
Install the vacuum pump with the 2 nuts.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibt)

INSTALL OIL PIPE
Install the oil pipe with tha bolt, 2 union belts and 4
new gaskets.
Torque:

Bolt

19.6 N-m (200 kgf-cem, 14 ft-Ibf)

Union bolt
18 N-m (185 kgf-em. 13 ft-ibf)

INSTALL CAMSHAFT OJL SEAL RETAINER
{See step 6 in cylindar head installation)
INSTALL TIMING PULLEYS AND TIMING BELT
(See steps 1 to 10 in timing belt installation}
TIGHTEN CRANKSHAFT PULLEY BOLT
Using SST, tighten the pulley nut.
SST 09213-58012 (90201 —08131, 91111-50845),

09330-00021
Torque: 430 N-m (4,400 kgf-cm, 317 ft-ibf}

INSTALL WATER PUMP PULLEY, FAN, FLUID
COUPLING AND DRIVE BELTS
(See step 7 in water pump installation in Cooling
System)
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CYLINDER HEAD
COMPONENTS FOR REMOVAL AND
INSTALLATION

w/ EGR System
Heat Insulator

EGR Valve Bracket

Imake Pipe Assembly

Gasket. p=

> = Intake Pipe Insulator
re

all 'Sd
x12 @..

Turbocharger
and Exhaust
Manifold
Assembly

Turbocharger
Stay

Hose

Intake Manifold
Insulator4

2-2 
----

-3
a

Clamp—th

Vacuum
Hose . 3 s

Clamp——23 Soe . ¢ |
+ Gasket —Oy: —@
Water Outlet me: AL

f Seal Washer me e— x8
Accelerator 7Water Bypass Hoe ff Link Assembly ;

“og rf
~

@ Non-reuseable part throttle Position Sensor
Foe
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w/o EGR System

Heat Insulator

intake Pipe

Gasket

ape Intake Heater
<—F— Gasket

haust Manifoid Assembly

Sq ee Pipe InsulatorMos Gasketvi : Doce Gasket

S . "Vacuum Hose "MGs CS
Turbocharger Clamp —® No.3 Nozzle
Stay 7 Leakage Pipe ae

a 
ee

we 
&

 
-ne---- 

+--+

Intake Manifold
Insulator

Accelerator
Link Assembly

Throttle Position Sensor
Connector (A/T)

@ Non-reusable part
P2053
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No.1 Nozzle Leakage Pips

Cylinder Head Cover
1

-- @ Gasket

Gasket
@ Seal Washer

Gasket

Injection

Camshaft Bearing Cap, Valve Nozzle
Rocker Arm, Nozzle Holder
Clamp and Rocker Shaft Assembly , ‘ t } ye Ul} —# Nozzle

Holder
Camshaft Bearing ar?) Seal
Pulley Set Key ot. O-Ring

Nozzle Seat

at we <a . fa
Camshaft Oil enor nual agit Ths B® acartngne
Seal Retainer

ors

# Camshaft 0)
Ou! Seal or

Cylinder Head

Water Bypass Hose
{from Injection Pump)

# Cylinder Head Gasket

1
i]
1
i
1

LeNo.1 Camshaft atGy
Timing Gr
Pulley

Plate Washer

Idler Pulley —f\

Timing Belt “07
Jensioner ge

Timing Belt

Timing Balt A Gasket
Cover =

Seal Washereey &:-"__-Seal Washer

® Non-reusable part
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Camshaft Bearing Cap, Valve Rocker Arm, Nozzle Holder Clamp and Rocker Shaft Assembly

a 4_ = LEG"
CamshaftBearing “ ; oye ee — =

Nozzle Holder Clamp f ay?

Valve Rocker Arm t Valve Rocker Shaft
i

|
'
L- 

P27045,

Cylinder Head Assembly

{jane Bridge
%@ &y. Keeper

| @——-—. Spring Retainer

g—Vvarve Spring
ee
e ' @— Spring Seat

| &————- @ Ol Sealik# Valve Guae0
Bushing =! | Turbosharger and

Exhaust Manifold Assembly

Rear Exhaust Manifold

Front Exhaust
Manifold

# O-Ring_ =

Temperature
Sensor

Pa:

Ringmm —O'9
os Cay # O-Ring

8 nm # Gasket
20d 5 1

aa Ne

@ Non-reusable part
* Precoated part

Pa3ze3

215508,
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1.
2.

(a)

(b)

{c)
{d)

(0)

(f

(a)

{b)

(c}
(d}

(b)

fore

CYLINDER HEAD REMOVAL

DRAIN ENGINE COOLANT
w/ EGR System:

REMOVE INTAKE PIPE ASSEMBLY
Disconnect the 3 vacuum hoses from the vacuum
pipe on the intake manifold,
Disconnect the vacuurn hose from the 3 clamps on

the timing belt cover and fuel return hose.

Remove the 2 bolts and EGR valve bracket.
Remove the 2 nuts holding the EGR valve adapter to

the exhaust manifold.
Remove the 2 bolts and 2 nuts holding tha intake pipe
to the intake manifold.
Disconnect the intake pipe from the air hose, and
remove the intake pipe assembly, 2 gaskets and
intake pipe insulator,

w/o EGR System:
REMOVE INTAKE PIPE AND INTAKE HEATER

Disconnect the vacuum hose from the vacuum pipe
on the intake manifold.
Remove the bolt, and disconnect tha ground cable
from the cylinder head,
Remove the 2 bolts and 2 nuts.
Disconnect the intake pipe from the air hose, and
ramove the intake pipe, intake heater, 2 gaskets and
intake pipe insulator.
REMOVE INJECTION PIPES
(See steps 3 and 5 in injection nozzles removal in
Fuel System)
REMOVE INTAKE MANIFOLD
w/ EGR System:
Disconnect the 3 vacuum hose from the injection
pump,

w/o EGR System:
Disconnect these vacuum hose:
® 2 vacuum hoses from injection pump
® Vacuum hose from 2 clamps on timing belt cover
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(c}) Remove the 8 nuts, 8 seal washers, intake manifold

and 2 gaskets.

Ee
6. REMOVE WATER OUTLET
(a) Remove tha 2 nuts.
(b) Disconnect the water bypass hose from the water

outlet, and remove the water outlet.
(c) Remove the gasket.
7. REMOVE TURBOCHARGER AND EXHAUST

MANIFOLDS ASSEMBLY
° (See steps 3 to 5, 7 and 8 In turbocharger removal

Water Bypass Hose posers in Turbocharger System)
8. REMOVE EXHAUST MANIFOLDS FROM

TURBOCHARGER
{See step 10 in turbocharger removal in

Turbocharger System)

. SEPARATE EXHAUST MANIFOLDS
(a) Separate the front and rear exhaust manifolds.
(bp) Remove the collar.

(c) Using snap ring pliers. remove the 2 rings from the
rear exhaust manifold.

(d) Remove all the O-ring materials from the rear ex-
haust manifold grooves.

10. REMOVE REAR ENGINE HANGER
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11.

12.
13.

14.

{a)
(b)
15.

16.

(a)
(b)

{c)

{d)

17.

{a)

{b)

REMOVE CYLINDER HEAD COVER
Remove the 12 bolts, 12 seal washers, cylinder haad

cover and gasket.
REMOVE SEMI—CIRCULAR PLUG
REMOVE TIMING BELT AND PULLEYS
(See steps 1 to 4 end 7 in timing belt removal)

REMOVE CAMSHAFT OIL SEAL RETAINER

Remove the 4 bolts.
Pry out the oil seal retainer,
REMOVE INJECTION NOZZLES
(See steps 4. 6 and 7 in injection nozzles removal
in Fuel System)

REMOVE CAMSHAFT BEARING CAPS, VALVE
ROCKER ARMS. NOZZLE HOLDER CLAMPS,
ROCKER SHAFT ASSEMBLY AND CAMSHAFT
Remove the 7 bolts (A),
Uniformly loosen and remove the 14 othar bolts in
several passes, in the sequence shown.
Ramove the 7 bearing caps, 12 rocker arms, 6 holder

clamps, rocker shaft assembly and 7 upper camshaft
bearings.
® Keep the bearing caps, rocker arms and nozzle

holder clamps installed with the rocker shaft.
® «Keep the bearings inserted with the bearing cap.

Remove the camshaft, thrust plate and 7 lower cam-
shaft bearings.
HINT: Arrange the bearings in correct order.

REMOVE CYLINDER HEAD ASSEMBLY
Disconnect the water bypass hose (from the injection
pump} from the cylinder head,
Uniformly loosen and ramove the 26 cylinder head
boits in several passes, in tha sequence shown.
NOTICE: Head warpage or cracking could result from

vemoving bolts in incorrect order.
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(c) Lift the cylinder head from the dowels on the cylinder

block, and place tha cylindar head on wocden blocks
on a bench.
HINT: If the cylinder head is difficult to lift off. pry
with a screwdriver between the cylinder head and
block.
NOTICE: Be careful not te damage the contact surfaces

of the cylinder head and cylinder block.

CYLINDER HEAD DISASSEMBLY

1. REMOVE WATER TEMPERATURE SENDER GAUGE
REMOVE VALVE BRIDGE
HINT: Arrange the valve bridge in correct order.

3. REMOVE VALVES
(a) Using SST, compress the valve spring and ramove the

2 keepers,
SST 09202—70020 (09202-00010)

{b) Remove the spring retainer, valve spring. valve and
spring seat.

HINT: Arrange the valves, valve springs, spring seats

and spring retainers in correct order.

(c) Using needle—nosea pliers, ramove the cil seal.

aro —08

CYLINDER HEAD COMPONENTS

INSPECTION AND REPAIR

1. CLEAN TOP SURFACES GF PISTONS AND
CYLINDER BLOCK

{a) Turn the crankshaft, and bring each piston to the tep
dead center (TDC). Using a gasket scraper, remove all
the carbon from the piston top surface.

——— —_
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(b)

(c)

ah

Remove all the gasket material from the top of the
cylinder block.
NOTICE: Be careful not to scratch the surfaces.

Using compressed air, blow carbon and oil from the
bolt holes.
CAUTION: Protect your eyes when using high — com-

pressed air.

CLEAN CYLINDER HEAD
Remove gasket material
Using a gasket scraper, ramove all the gasket material
from the cylinder block contact surface.
NOTICE: Be careful not to scratch the cylinder block
contact surface.

Clean inteke and exhsust ports
Using a wire brush, remove all the carbon from the
intake and exhaust ports.
NOTICE: Be careful not to scratch the valve contact

surtace.

Clean valve guide bushings
Using a valve guide bushing brush and sclvent. clean
all the guide bushings,

Clean cylinder head

Using a soft brush and solvent, thoroughly clean the
cylinder head.
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3. INSPECT CYLINDER HEAD
A. Inspect for flatness

Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder block
and tha manifolds for warpage.
Maximum warpage:

0.20 mm {0.0079 in.)

If warpage is greater than maximum, replace the cylin-
rt der head.

P27893
P27694
P27695 Aha
P27896

B. Inspect for cracks
Using a dye penatrant, chack the intake ports, exhaust
ports and surface contacting the cylinder block.
If cracked, raplace the cylinder head.

Cc. Jaspect cylinder head bolts
Using vernier calipers, measure the minimum outer
diameter of the compressed thread at the measuring
point,
Standard outer diameter:

10.800 — 11.000 mm (0.4252 — 0.4331 in.}

Minimum outer diameter:

10.55 mm (0.4154 In.)

If the outer diameter is lass than minimum, replace the
bolt.

4. CLEAN VALVES
{a) Using a gasket scraper, chip off any carbon from tha

valve head.
(b} Using a wire brush, thoroughly clean the valve.
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FROS6EI EMOS64

Margin Thickness

emote

5.

(a)

(b)

{e)

(a)
(b}

INSPECT VALVE STEMS AND GUIDE BUSHINGS
Using a caliper gauge, measure the inside diameter of
the guide bushing.
Bushing inside diameter:

7.010 — 7.030 mm (0.2760 — 0.2768 in.)

Using a micrometer, measure the diameter of the
valve stam.
Valve stem diamater:

Intake

6.970 — 6.985 mm (0.2744 — 0.2750 in.)

Exhaust

8.960 — 6.975 mm (0.2740 — 0.2746 in.)

Subtract the valve stam diameter measurement from
the guide bushing inside diameter measurement.
Standard oil clearance:

Intake
0.025 — 0.060 mm (0.0010 — 0.0624 in.)

Exhaust

0.035 — 0.070 mm (0.0014 — 0.0028 in.)

Maximum oil clearance:
Intake

0.08 mm (0.0031 in.)

Exhaust

0.10 mm (0.0039 In.)

If the clearance is greater than maximum, replace the
valve and cylinder head.

INSPECT AND GRIND VALVES
Check the valve face for wear.
If the valve face is worn, replace the valve.
Check the valve head margin thickness,
Standard margin thickness:

1.00 mm (0.0394 in.)

Minimum margin thickness:

0.83 mm (9.0327 in.)

If the margin thickness is lass than minimum, replace
the valve.
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Overail Length

45° Carbide

EMO183 P22756

Donated by Onur Azeri . cruisercult.com

(c}

(d)

{a}

(b)

{ce}

Check the valve overall! length.
Standard overall length:

Intake

126.85 — 127.45 mm (4.9941 — 5.0177 in.)

Exhaust

126.43 — 127.03 mm (4.9775 — 5.0012 in.)

Minimum overall length:

Intake

126.85 mm (4.9941 in.)
Exhaust

126.43 mm (4.9776 in.)

If the overall length is less than minimum, repiace the
valve,
Check the valve stam tip for wear.
If the valve stam tip is worn, replace tha valve.

fee]

INSPECT AND CLEAN VALVE SEATS

Using a 45° carbide cutter, resurface tha valve seats.
Ramove only enough metal to clean the seats.

Check the valve seating position.

Apply a jight coat of prussian blue (or white lead) to
the valve face. Lightly press the valva against the
seat. Do not rotate valve.
Check the valve face and seat for the following:

© = If blue appears 360° around the valve face, the
valve is concentric. If not, replaca the valve.

e = If blue appears 360° around the valve seat, the
guide and face are concentric. if not, resurface
the seat.

© =Chack that the seat contact is in the middla of the
valve face with the following width:
Intake

1.4 — 1.8 mm (0.055 — 0.071 in.)
Exhaust

1.8 — 2.0 mm (0.063 — 0.079 in.)
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If not, correct the valve seats as follows:
(1) If tha seating is too high on the valve face, use45°

25° 25° and 45° cutters to correct the seat.

=—>

1.4 - 1.8 mm {Intake}
1.6 - 2.0 mm (Exhaust)

70° Untake} (2) If the seating is too low on the valve face, use
65° (Exhaust) 70° {intake} or 65° (exhaust) and 45° cutters to

correct the seat.,- 4s°

1.4 - 1.8mm (Intake)
61 .G mm (Exhaust)

P {d}) Hand—lap the valve and valve seat with an abrasive
Z compound,

C (e) After hand—lapping, clean tha valva and valve saat.

No

8. INSPECT VALVE SPRINGS
Deviation (a) Using a steel square, measure tha deviation of the

valve spring.
Maximum deviation:

2.0 mm (0.079 In.)

If the deviation is greater than maximum, replace the
valve spring,

iad

(b) Using vernier calipers, measure the free length of the

valve spring.
Free length:

49.6 mm {1.9527 in.)

t If the free length is not as specified, replace the valve
Spring.

\
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(ec) Using a spring tester, measure the tension of the valve

spring at the specified installed jength.
Instalied tension:

237 — 263 N (24.2 — 26.8 kgf. 53.4 — 59.1 Ibf)

at 39.5 mm (1.555 in.}

If the installed tension is not as specified, replace the
valve spring.

EMO281

9. INSPECT VALVE ROCKER ARM AND SHAFT
(a} Check that each rocker arm turns smoothly.

If movernent is felt, disassemble and check.

(b) Remove the bolt, and disassemble the parts.
HINT: Arrange the disassembled parts in correct
order.

Camshaft Bearing Cap (3)
No 1(1)

Mark 1

No.? (2) Others {3}

Mark 7 2,3,4,50°r6
P23280

23282

Nozzie HolderClamp (6) Intake (4) Exhaust (5)

tt
Pe3291

215506.

(c) Using a caliper gauge, measure the inside diameter of
the rocker arm.
Rocker arm Inside diameter:

20.012 — 20.033 mm (0.7879 — 0.7887 in.)
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(a)

{e)

(

10.
A.

(a)
(b)

Using a micrometer, measure the diameter of the
rocker arm shaft.
Shaft diameter:

19.972 — 19.993 mm (0.7863 — 0.7871 in.)

Subtract the rocker arm shaft measurement from the
rocker arm measurement,
Standard oll clearance:

09.019 — 0.061 mm (0.0007 — 0.0024 in.)

Meximum oil clearance:

0.10 mm (0.0039 in.)

If the clearance is greater than maximum, replace the
rocker shaft and shaft.
Assemble the parts as shown in the illustration.
(See stap (b) above)

INSPECT CAMSHAFTS AND BEARINGS
Inspect camshaft for runout
Place the camshaft on V—blocks.
Using a dial indicator, measure the circle runout at the

eanter journal.
Maximum circle runout:

0.10 mm (0.0039 in.)

If the circle runout is greater than maximum, replace
the camshaft.

Inspect cam lobes
Using a micrometer, measure the cam Jobe height.
Standard cam lobe height:

Intake

48.498 — 43.598 mm (1.9004 — 1.9133 in.)
Exhaust

60.734 — 50.834 mm (1.9974 — 2.0013 in.)

Minimum cam lobe height:

Intake

47,998 mm (1.8897 in.)
Exhaust

60.234 mm (1.9777 in.)

If the cam lobe height is less than minimum, replace
the camshaft.
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c.

(a)
(b)
(c}

(4)

(e)

(fh

(a)

Inspect camshaft journals
Using a micrometer, measure the journal diameter.
Journal diameter:

No.1

34.969 — 34.985 mm (1.3767 — 1.3774 In.)

Others

27.986 — 27.998 mm (1.1018 — 1.1023 in.)

If the journal diameter is not as specified, check the oil §&
clearance.

Inspect camshaft bearings
Check the bearings for flaking and scoring.
If the bearings are damaged, replace the baaring caps
and cylinder head as a set.

Inspect camshaft journal oil clearance
Clean the bearing caps and camshaft journals.
Place the camshaft on the cylinder head.
Lay a strip of Plastigage across each of the camshaft

journals.
Remove the 7 bearing caps from the valve rocker
shaft. (See item E above}

Install the 7 bearing caps with the 14 bolts. Uniformly
tighten the bolts in several passes, in the sequance
shown.
Torque: 25 N-m (260 kgf-cm, 18 ft-Ibf)

NOTICE: Do not turn the camshaft.

Uniformly loosen and remove the 14 bolts in several
passes, in tha sequence shown.
Remove the 7 bearing caps,
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Paxt2

Intake Manifold

(h)

{i}
0)

F.

{a}

(b)

(c)

1.

Measure tha Plastigage at its widest point.
Standard oll clearance:

No.1

0.022 — 0.074 mm (0.0008 — 0.0029 in.)

Others

0.023 — 0.075 mm (0.0009 — 0.0030 in.)
Maximum oll clearance:

0.10 mim (0.0039 In.)

If the oil clearance is greater than maximum, replace
the camshaft. If necessary, replace the bearing caps
and cylinder head as a sat.
Completely remove the Plastigage.
Install the 7 bearing caps to the vaive rocker shaft.
(Sae itam E above}

Inspect camshaft thrust clesrance
Install the camshaft,
(See procedure in itam E above)
Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.
Standard thrust clesrance:

0.100 — 0.200 mm (0.0039 — 0.0079 in.)
Maximum thrust clearance:

6.30 mm (0.0118 in.}
If the thrust clearance is greater than maximum, re-
piace the camshaft. If necessary, raplace the bearing
caps and cylinder head as a set.
Remove the camshaft.

INSPECT INTAKE MANIFOLD
Using a precision straight edge and feeler gauge, mea-

sure the surface contacting the cylinder head for war-

page.
Maximum werpage:

0.40 mm (0.0157 in.)

If warpage is greater than maximum, replace the man-
ifold.
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Exhaust Manifold 12. INSPECT EXHAUST MANIFOLD
Using a precision straight edge and feeler gauge, mea-
sure the surface contacting the cylinder head for war-
page.

Maximum warpage:

0.40 mm {0.0157 in.)

If warpage is greater than maximum, replace the man-

ifold.

—

CAMSHAFT OIL SEAL REPLACEMENT

HINT: There are 2 methods (A and B} to replace the oil
seal which are as follows:

REPLACE CAMSHAFT OIL SEAL
A. If camshaft oil seal retainer is removed from

cylinder head:
(a) Using a screwdriver, tap out the oil seai.

(b) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the oil seal retainer edge.
SST 09223-46011

= (c) Apply MP grease to the oil seal lip.

F22787

8B, If camshaft oil seal retainer is installed to cylinder
head:

(a) Using a knife, cut off the oil seal lip.
{b) Using 2 screwdrivers, pry out the oil seal.

NOTICE: Be careful not to damage the camshaft. Tapa

the screwdriver tip.
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(c}
(d)

Apply MP grease to a new oil seal lip.
Using SST and a hammer, tap in the oil seal until its
surface is flush with the oil seal retainer adge.
SST 09223-46011

Samal

CYLINDER HEAD ASSEMBLY

(b)

(c}

HINT:
@ = =Thoroughly clean all parts to ba assembled.

e §=©Befora installing the parts, apply new engine oil

to all sliding and rotating surfaces.
@ = ~=Replace all gaskets and oil seals with new onas.

INSTALL VALVES
Using SST, push in a new oil seal.
SST 09201-41020

Install these parts:
(1) Valve
(2) Spring seat
(3) Valve spring
(4) Spring retainer

Using SST, compress the valve spring and place the 2
keepers around the valve stem.
SST 09202-70020 (09202—00010}

Donated by Onur Azeri . cruisercult.com



ENGINE — ENGINE MECHANICAL EG-67
(d) Using a plastic—faced hammer, lightly tap the vaive

stem tip to assura a proper fit.

. INSTALL VALVE BRIDGES
(a) Install the valve bridge.
(b) Check that the valve bridge rotates smoothly.

. INSTALL WATER TEMPERATURE SENDER GAUGE
{a} Apply seal packing to 2 or 3 threads.

Seal packing:

Part No. 08826 — 00100 or equivalent
(b) Install the sender gauge.
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enna a CYLINDER HEAD INSTALLATION

1. CHECK PISTON PROTRUSION AND SELECT
CYLINDER HEAD GASKET

A. Check piston protrusions for each cylinder
(a) Clean the cylinder block with solvent.

4 ‘ {b} Set the piston of the cylinder to be measured to

EG = (\as P2873

we

VS a y C slightly before TDC.
215981 (c} Place a dial indicator on the cylinder block, and set the

dial indicator at O mm (0 in.}.
HINT:
e = =©Use a dial indicator measuring tip as shown in the

illustration.
@ Make sure that the measuring tip is square to the

cylinder block gasket surface and piston head
when taking the measurements.

{d) Find where the piston head protrudes most by slowly
turning the crankshaft clockwise and counterclock-
wise,

(a) Measure each cylinder at 2 places as shown in the
jilustration, making a total of 12 measurements.

(f} For the piston protrusion value of each cylinder, use
the average of the 2 measurements of each cylinder.
Protrusion (P):

0.175 — 0.425 mm (0.0069 — 0.0167 in.)

When removing piston and connecting rod assembly:

If the protrusion is not as specified, ramove the piston
and connecting rod assembly and reinstall it.
(See cylinder block disassembly and assembly)

B. Select new cylinder head gasket
Cutout HINT: There are 5 types of gasket (cutout number 1 to

», Number 5) installed at factory, but only 3 types for supply
, ’ parts (cutout number 1, 3 and 5), so when replacing

the gasket select from one of 3 types above.
< New installed cylinder head gasket thickness:a > Cutout number 1

0.85 — 0.95 mm (0.0335 — 0.0374 in.)iP ‘- “~ Cutout number 3
0.85 — 1.05 mm (0.0374 — 0.0414 in.)

Cutout number &

1.05 — 1.15 mm (0.0414 — 0.0453 in.)

Select the largest piston protrusion value from the
measurements made, then select a new appropriate

gasket according to the tabla below.

Piston protruaion Gasket size

6.225 mm (9 0089 m.} or less Use 1

0.226 — 0.225 mm (0 0089 — 0.0128 mn) Use 3

0.326 mm (0.0128 in.) or more Use &
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2. SET NO.1 CYLINDER TO BDC /COMPRESSION

Turn the crankshaft pulley, and align the timing mark

of the No.2 camshaft timing pullay, with the BDC
mark of the timing gear cover.

, A

3. INSTALL CYLINDER HEAD
A. Place cylinder head on cylinder block
{a) Place a new cylinder haad gasket in position on the

cylinder block.
NOTICE: Bo careful of the installation direction.

{bo} Place the cylinder haad in position on the cylinder
head gasket.

B. Install cylinder head bolts
HINT:
@ = The cylinder head bolts are tightened in 3 pro-

gressive steps (steps (b), {d) and (a}).
® = If any bolts is broken or deformed, replace it.

(a) Apply a light coat of angine oil on the thraads and
under the heads of the cylinder haad bolts,

(b} Install and uniformly tighten the 26 cylinder head
bolts in several passes, in the sequence shown.
Torque: 68.6 N-m (700 kgf-cm, 51 ft-Ibf}

HINT: Each bolt langth is indicated in the illustration.
(aA a al aay Baila Sota) Bolt length:

H 2575 17 1g {9.14 (718 (p16 gcd :obey LSS Cats 88 wg A 121.8 mm (4.783 in}

im BP, § a B 133.5 mm (5.256 in)
Hf any one of the cylinder head bolts does not mest the

23, KS Tn ee de 12 20724) terque specification, replace the cylinder head bolt.
OT pts Dh ay Say 2 (ayer tay
rel ie itee TMNT

tM

Pazres
PrZT4e n

(c) Mark the front of the cylinder head bolt with paint.
00x (d) Retighten the cylinder head bolts 90° in the numerical

9o°7" order shown,
(e) Retighten cylinder head bolts by an additional 90°,
{f) Check that the painted mark is now facing rearward.
{g) Connect the water bypass hose (from the injection

pump) to the cylinder head,
Mark
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Key ; Upward
Groove, “

4.

(a)

(b}

(c)

(d)

(a)

INSTALL CAMSHAFT, CAMSHAFT BEARING CAPS
VALVE ROCKER ARMS NOZZLE HOLDER CLAMPS
AND ROCKER SHAFT ASSEMBLY
HINT: Camshaft bearings coma in widths of 20 mm
{0.79 in.) and 29 mm (1.14 in.)}. Install the 29 mm
(0.886 in.) bearings in the No.1 cylinder head journal
positions with the camshaft bearing cap. Install the 20
mm (0.79 in.) bearings in the other positions.

Install the 7 lower camshaft bearings and thrust plate.

Place the camshaft on the cylindar haad, facing the
key groove upward.
Install the 7 upper camshaft bearings to the bearing
caps.

Install the 7 bearing caps, 12 rocker arms, 6 holder
clamps and rocker shaft assembly,
Install and uniformly tighten the 14 bearing cap boits
in several passes, in the sequence shown.
Torque: 25 N-m (250 kgf-cm, 18 ft-Jbf)

Install the 7 others bolts.
Torque: 25 N-m (250 kgf-cm, 18 ft-lbf)

INSTALL INJECTION NOZZLES
{See steps 1, 2 and 4 in injection nozzles installation

in Fuel System)
INSTALL CAMSHAFT OIL SEAL RETAINER
Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of tha
oil seal retainer and cylinder head,
@ §=Using a razor blade and gaskat scraper. remove

all the oil packing (FIPG) material from the gasket
surfacas and sealing groove.

® §=Thoroughly clean all components to remove all
the loose material.
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Seal Width
z- Imm

Semi-Circular
Plug

| Seal sean tho l|
21533

(b}

(b)

(c}

10.

(a)
(b)

(c)
(d)

1.

42,

(a)
(b)

(c)

e Using a non—rvesidue solvant, clean both sealing
surfaces.

Apply seal packing to the oil seal retainer as shown in
the illustration.
Seal packing:

Part No. 08826—00080 or equivalent

® Install a nozzle that has been cut to a Z — 3mm
(0.08 — 0.12 in.) opening.

e Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-

moved and reapplied.
© Immediately remove nozzle from the tube and

reinstall cap.
Instail the oil seal retainer with tha 4 bolts, Uniformly
tighten the bolts in several passes.
Torque: 19.6 N-m {200 kgf-cm, 14 ft-lbf)

INSTALL PULLEYS AND TIMING BELT
{See steps 1 and 4 to 10 in timing belt installation)
CHECK AND ADJUST VALVE CLEARANCE
(See steps 2 to 4 in valve clearance inspection

and adjustment)
INSTALL SEMI-— CIRCULAR PLUG
Remove any old packing (FIPG} material.
Apply seal packing to the semi — circular plug as
shown in the illustration.
Seal packing:

Part No. 08828—00080 or equivaient

Install the semi-circular plug to the cylinder head.

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material,

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

Part No. 08826—00080 or equivalent

Install the gasket to the cylinder head cover.
Install the cylinder head cover with 12 new seal wash-
ers and 12 bolts. Uniformly tighten the bolts in several
passes.

Torque: 6.4 N-m {65 kgf-cm, §7 in.-ibf)

INSTALL REAR ENGINE HANGER
Torque: 39.2 N-m (400 kgf-em, 29 ft-Ibf}

ASSEMBLE EXHAUST MANIFOLDS
Install 2 naw O—rings to the rear exhaust manifold.

Using snap ring pliers, install the 2 rings to the rear
exhaust manifold.
Position the rings so that the ring ends are as shown.
NOTICE: Do not align the ring ends.
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{d)
(a)

{a}
{b)
(c)

(a)

(b)

(c)

13.

14,

15.

16.

17.

Install the collar to the rear exhaust manifold.
Assemble the front and rear exhaust manifolds.
INSTALL EXHAUST MANIFOLD TO
TURBOCHARGER
(See step 2 in turbocharger installation in
Turbocharger System)
INSTALL TURBOCHARGER AND EXHAUST
MANIFOLDS ASSEMBLY
(See stops 4, 5 and 6 to 9 in turbocharger
installation in Turbocharger System)
INSTALL WATER OUTLET
Install a new gasket to the intake manifold.
Connect the water bypass hose to the water outlet.
Install the water outlet with the 2 nuts.
Torque: 18.6 N-m (200 kgf-com, 14 ft-Ibf}

INSTALL INTAKE MANIFOLD
Install 2 new gaskets and the intake manifold with the
8 seai washers and 8 nuts. Uniformly tightan tha nuts
in several passes.
Torque: 19.6 N-m (200 kgf-cm. 14 ft-Ibf}

w/ EGR System:
Connect the 3 vacuum hoses to the injection pump.

w/o EGR System:
Connect these vacuum hoses:
@ 2 vacuum hoses to injection pump
® Vacuum hose to 2 clamps on timing belt cover
INSTALL INJECTION PIPES
(See steps 3 and & in injection nozzles installation in
Fuel System)
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(a)
(b)

(c}
(d)
(e)

(f

(9)

(h)

(i}

0

19.

(a)
(b)

(c}
(d)

(e)

(f)

20.

21.
22.

w/ EGR System:
INSTALL INTAKE PIPE ASSEMBLY
Place the intake pips insulator on the cylinder head.
Install a new gasket to the intake manifold.
NOTICE; Be careful of the Installation direction.

Install a new gasket to the exhaust manifold.
Connect the intake pipe to the air hose.
Place the intake pipe assembly on the intake manifold
and exhaust manifold.

Install the 2 bolts and 2 nuts holding the intake pipe to
the intake manifold.
Torque: 19.6 N-m (200 kgf-cm, 14 ft-Ibf)

Install the 2 nuts holding the EGR valve adapter to the
exhaust manifold.
Torque: 40 N-m (400 kgf-em, 26 ft-lbf)

Install the EGR valve bracket with the 2 bolts. Alter-
nately tighten the bolts in several passes.
Forque: 20 N-m (200 kgf-cem, 15 ft-Ibf)

Install the vacuum hose to the 3 clamps on the timing
belt cover and fual return hose.
Connect the 3 vacuum hoses to the vacuum pipe on
the intake manifold,
w/o EGR System:
INSTALL INTAKE PIPE AND INTAKE HEATER
Place the intake pipe insulator on the cylinder head.
Install a new gasket, the intake heater and a new
gasket to the intake manifold.
NOTICE: Be careful of the installation direction.

Connect the intake pipe to the air hose.
Install the intake pipe to the intake manifold with the
3 bolts and 2 nuts.
Terque:

10 mm head
7.5 N-m (75 kgf-cm, @6 In.-Ibf)

12 mm head

19.6 N-m (200 kgf-cm, 14 ft-lbf}

Install the ground cable to the cylinder head with the
bolt.
Connect the vacuum hose to the vacuum pipe on the
intake manifold.

FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR LEAKS
RECHECK ENGINE COOLANT LEVEL AND OIL
LEVEL

[ECS
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CYLINDER BLOCK
COMPONENTS FOR PREPARATION AND
AFTER ASSEMBLY

Alternator and Bracket
Assembly

Alternator
Adjusting
Bar

Turbo Water
Pipe

RH Engin
Mounting
Bracket

* Taper Screw
Plug

Oil Pump

Injection Pump

@ Non-reusable part
% Precoated part

Water Inlet On, + Gasket
@y— Thernosat

No.1 Cyt

* Insulator

Oil Cooler
Assembly

Gasket

Oil Dipstick and Guid

Gauge

1 _

n
s
‘ H
s 

ef
it ta

Injection Pump

;
 

re
n

Rear End Plate

nder Black

Water Bypass

Oil Pressure Sender

Stay

LH Engine
Mounting Bracket

Ri Pay

Drain Plug
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PREPARATION FOR DISASSEMBLY

1. M/T:
REMOVE FLYWHEEL

2. A/T:
REMOVE REAR PLATE, DRIVE PLATE AND
FLYWHEEL

3. REMOVE REAR END PLATE [Es
4. INSTALL ENGINE TO ENGINE STAND FOR

DISASSEMBLY
5. REMOVE TIMING BELT AND PULLEYS

(See timing belt removal)
6. REMOVE CYLINDER HEAD

{See cylinder head removal)
7. REMOVE TIMING GEARS

(See timing gears removal)

8. REMOVE ALTERNATOR ADJUSTING BAR, TURBO
WATER PIPE AND WATER PUMP
(See water pump removal in Cooling System)

9. REMOVE WATER INLET AND THERMOSTAT

(See thermostat removal in Cooling System)
10. REMOVE ALTERNATOR AND BRACKET

ASSEMBLY
11. REMOVE INJECTION PUMP

(See injection pump removal in Fuel System)
12. REMOVE NO.1 CYLINDER BLOCK INSULATOR
13. REMOVE INJECTION PUMP STAY
14. REMOVE OIL PAN, OIL PUMP (TIMING GEAR CASE)

AND OIL STRAINER
(See oil pump removal in Lubrication System)

15. REMOVE OIL DIPSTICK, GUIDE AND OIL COOLER
ASSEMBLY
(See oil cooler removal in Lubrication System)

16, REMOVE OIL PRESSURE SENDER GAUGE
17. REMOVE TURBO OIL HOSE
18. REMOVE ENGINE MOUNTING BRACKETS
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Oil Ring
No.1 Piston Ring

No.2 Piston Ring ;
Coil

: o> Snap Ring
Piston

® Snap Ring —4
_—— Connecting Rod Bushing

Connecting Red

Connecting Rod Bearing)

Connecting Rod cap_—__—____f\n

Cylinder Block

@ Crankshaft
Rear Oil
Saal

No.2 Crankshaft
Thrust Washer

oil Norte eq
Check vaive-_.____ §

No.1 Crankshaft
Thrust Washer

Upper Main Bearing

Lower Main Bearing

@ Non-revsable part
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CYLINDER BLOCK DISASSEMBLY

1. REMOVE REAR OIL SEAL RETAINER
(a) Remove the 6 bolts.
(b) Using a scrawdriver, remove the cil seal ratainer by

prying the portions between the oil seal retainer and
main bearing cap.

pazran

2. CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance
while moving the connecting rod back and forth.
Standard thrust clearance:

0.100 — 0.200 mm {0.0039 — 0.0079 in.)

Maximum thrust clearance:

0.30 mm {0.0118 in.)

If the thrust clearance is greatar than maximum, re-
place the connecting red assembly. If necessary, re-
place the crankshaft.

3. REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE

(a) Chack the matchmarks on the connecting rod and cap
to ensure correct reassembly.

(b) Remove the 2 connecting red cap boits.

(c}) Using the 2 ramoved connecting rod cap bolts, and
remove the connecting cap by wigging the connecting
red cap right and left.
HINT: Keep tha lower bearing insarted with the con-
necting rod cap.

(d) Clean the crank pin and bearing.

{e} Check the crank pin and baaring for pitting and scrat-
ches.

If the crank pin or bearing is damaged, replace the
bearings. If necessary, grind or raplace the crankshaft.
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tf} ~=Lay a strip of Plastigage across the crank pin.

{g} Install the connacting rod cap with tha 2 bolts,
(See step & in cylinder block assembly)
Torque:

1st
37 Nom (376 kgf-cm, 27 ft-lbf)

2nd

Turn 90°
NOTICE: Do not turn the crankshaft.

(h} Remove the 2 belts, connecting rod cap and lower
baaring. (See procedure (b) and (c} above)

(i) Measure the Plastigage at its widest point.
Standard oil clesrance:

STD

9.036 — 0.054 mm (0.0014 — 0.0021 in.)

U/S 6.25 and U/S 0.50
0.037 — 0.077 mm (0.0016 — 0.0030 in.)

Maximum oil clearance:

0.10 mm (0.0039 in.)

If tha oil claarance is greater than maximum, replace
tha bearings. If necessary, grind or replace the crank-

shaft.
HINT: If using a standard bearing, replace it with one
having the same number. If the number of the baaring
cannot be determined, select the correct bearing by
adding together the numbers imprinted on the crank-
shaft and connecting rod, then selecting the bearing

with the same number as the total. There are 5 sizes
of standard bearings, marked “2°, “3”, “47, "5", and "6"
accordingly.

Number marked

Connecting rod 1 2 3

Crankshaft 1,273 /1]/2]/3],17,2]3

Bearing 21/3/4/3]/4]/5/[4]/5]76

EXAMPLE: Connecting rod “2” + Crankshaft “1”
= Total number (Use bearing 37)

Mark
2,3,4,50°8

Por7e8 weeets
P23230 2534
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EG-69

Reference

Connecting rod big and Inside diameter:

Mark “17 62.014 — 62.020 mm (2.4415 — 2.4417 in)

Mark "2° $2.020 — 62.026 mm (2.4417 — 2.4420 in.)

Mark "3" 62.028 — €2.032 mm (2.4420 — 2.4422 in.)

Crankshaft crank pin diameter:

Mark "1" 5B 994 — 59.000 mm (2.3226 — 2.3228 in.)

Mark "2" 58.988 — 58.994 mm (2.3224 — 2.3226 in.)

Mark “3° 58.982 — 58.988 mm (2.3221 — 2.3224 mn)

Standard sized bearing center wall thickness:

Mark “2° 1.486 — 1.489 mm (0.0585 — 0.0586 in.)

Mark “3° 1.489 — 1.492 mm (0.0586 — 0.0587 in.)

Mark “4° 1,482 — 1.496 mm (0.0587 — 0.0589 in.)

Mark "5° 1.485 — 1.498 mm (0.0589 — 0.0580 in.)

Mark “6” 1.498 — 1.501 mm (0.0590 — 0.0591 In.)

i)

4.

(a}

(b)

Completely remove the Plastigage.

REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES
Using a ridge reamer, ramove all the carbon from the
top of the cylinder.
Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.
HINT:
e Keep the bearings, connecting rod and cap to-

gether.
® = Arrange the piston and connecting rod assembl-

ies in correct order.
CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance
while prying the crankshaft back and forth with a
scrawdriver.
Standard thrust clearance:

0.040 — 0.240 mm (0.0016 — 0.0094 in.)

Maximum thrust clearance:

0.30 mm (0.0118 in.)

If the thrust claarance is greater than maximum, re-
place the thrust washers as a set.
Thrust washer thickness:

2.930 — 2.880 mm (0.1154 — 0.1172 in.)

REMOVE MAIN BEARING CAP AND CHECK OIL
CLEARANCE
Remove the 15 main bearing cap bolts (6 pointed
head).
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(b)

{c)

(d)

(e}
(f

(9)
(b)

(i)

ti)

Donated by Onur Azeri . cruisercult.com

Uniformly loosen and remove the 14 main bering cap
bolts (12 pointed head) in several passes, in tha se-
quence shown,

Using a screwdriver, remove the main bearing cap by
prying the portions between the main bearing cap and
cylinder block.
NOTICE: Be careful not to scratch the surfaces contact-

ing the main bearing cap and cylinder biock.

HINT: Keep the lower bearings inserted with the main
bearing cap.
Lift out the crankshaft.
HINT:
® Keep the uppar bearings inserted with the cylin-

der block.

¢ ~=s Arrange the thrust washers in corract order.
Clean each main journal and bearing.
Check gach main journal and bearing for pitting and
scratches.
If the journal or bearing is damaged, raplace the bear-
ings. If necessary, grind or replace the crankshaft.

Place tha crankshaft on the cylinder block.
Lay a strip of Plastigage across each journal.

Install the main bearing cap with the 14 bolts (12
pointed head),
(See step 5 in cylinder block assembly)
Torque:

1st

103 N-m (1.050 kgf-cm, 76 ft-Ibf}

2nd
Turn 90°

NOTICE: Do not turn the crankshaft.

Remove the 14 bolts {12 pointed head) and main
bearing cap. (See procedure (b} and {c) above)



ENGINE — ENGINE MECHANICAL EG-71
(k) Measure the Plastigage at its widest point.

Standard clearance:

$TD
0.036 — 0.054 mm (0.0014 — 0.0021 in.)

U/S 0.25 and U/S 0.50

0,037 — 0.077 mm (0.0015 — 0.0030 in.}

Maximum clearance:
0.10 mm {0.0039 in.)

If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the crank-

shaft.
HINT: if using a standard bearing, replace it with one
having the sarne number, If the number of the bearing
cannot be determined, select the correct bearing by

adding together the numbers imprinted on the main
bearing cap and crankshaft. then selecting the bearing
with the same number as the total, There ara 5 sizes
of standard bearings, marked “2”, "3", "4", "5" and "6"
accordingly.

Number marked

Main bearing cap 1 2 3

Crankshaft 1/2;3];/1]/2;3][1]21]3
Bearing 2;3/4/3/4/]5[4]5)6

EXAMPLE: Main bearing cap “2°” + Crankshaft “1”
= Total number (Use bearing “3")

22770 OEP2277) Sor
22772 28311

Reference

Cylinder block main Journal bore diameter:

Mark "1" 71.000 — 71.008 mm (2.7353 — 2.7955 in)

Mark "2° 71,008 — 71.012 mm (2.7965 — 2.7957 in}

Mark “3° 71.012 — 71.018 mm (2.7857 — 2.7960 in.)

Crankshaft main journal diamater:

Mark “17 66.094 — 67.000 mm (2.8378 — 2.6378 nm)

Mork *2- 68.983 — 66.994 mm (2.6373 — 2.6376 m)

Mark °3° 66.982 — 66 SBA mm (2 6371 — 26373 in)

Standard sized bearing center wail thickness:

Mark “27 1.978 ~ 1.982 mm (0.0779 — 0.0780 in.)

Mark "3" 1.982 — 1.985 mm (0.0780 — 0.0781 in)

Mark "4" 1,885 — 1.988 mm (0.0781 — 0.0783 in)

Mark “6” 1.988 — 1.991 mm (0.0783 — 0.0784 in.)

Mark “6° 1.991 — 1.894 mm (0.0764 — 0.0785 mn.)

(Il) Completely remove the Plastigage.
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7.

{a)
{b}

1.
A.

B.

2.

B
SS RS Oe 5

2 ° o 7,
Ew Ne

P2712

Pearva zsaz

3.

REMOVE CRANKSHAFT
Lift out the crankshaft.

Remove the upper bearings and thrust washers from
the cylinder block.
HINT: Arrange the main bearings and thrust washers
in correct order.
REMOVE CHECK VALVES AND OIL NOZZLES

(See step 2 in oil nozzies removal in Lubrication
System)

CYLINDER BLOCK INSPECTION

CLEAN CYLINDER BLOCK
Remove gasket material
Using a gasket scraper, remove all the gasket material
fram the top surface of the cylinder block.

Clean cylinder block
Using a soft brush and solvent, thoroughly clean the
cylinder block.

INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder head gasket
for warpage.
Maximum warpage:

0.20 mm (0.0079 In.)

If warpage is greater than maximum. replace the cylin-
der block.

INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vartical scratchas,
If deep scratches are present, rebore all the 6 cylin-
ders, if necessary, replace the cylinder block.
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EG-73

Thrustay

“* Direction

Axial>

@ oyrection
Front

10 mm
(0.39 in.)

|

{

kL 10mm
(0 39 in.)

ERAq5A5
PRINS T31

4.

5.

INSPECT CYLINDER BORE DIAMETER
HINT: There are 3 sizes of the standard cylinder bore
diameter, marked "17, "2" and “3° accordingly. The
mark is stamped on the top of the cylinder block.

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial
directions.
Standard diameter:

STD

Mark “1°

94.000 — 94.010 mm (3.7001 — 3.7012 in.)

Mark "2"

94.010 — 94,020 mm (3.7012 — 3.7016 in.)

Mark “3°
94.020 — 94.030 mm (3.7016 — 3.7020 in.)

Maximum diameter:

$To

94.23 mm (3.7098 in.)
O/S 0.50

94.73 mm {3.7295 In.)

If the diameter is greater than maximum, rebore all the
6 cylinders. If necessary, replace the cylinder block.

REMOVE CYLINDER RIDGE
\f the wear is less than 0.2 mm (0.008 in.), using @
ridge reamer, grind the top of the cylinder.

INSPECT MAIN BEARING CAP BOLTS
Using vernier calipers, measure the thread outside
diameter at the measuring point.
Standard diameter:

11.800 — 12.000 mm (0.4646 — 0.4724 in.)
Minimum diameter:

11.60 mm (0.4528 In.)

if the diameter is jess than minimum, replace the boit.
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PISTON AND CONNECTING ROD

DISASSEMBLY

1. CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on tha piston
pin.

Hf any movement is falt, replace the piston and pin as
a set.

2. REMOVE PISTON RINGS

(a) Using s piston ring expander, ramove the No.1, No.2
and oil rings.

(b) Remove the coil by hand.
HINT: Arrange the rings in correct order only.

3. DISCONNECT CONNECTING ROD FROM PISTON
(a) Using a small screwdriver, pry off the snap ring from

the piston.

(b) Gradually heat the piston to approx. 80°C (176°F).

(c) Using a plastic—faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting rod,
HINT:
@ The piston and pin are a matched set.

« = Arrange the pistons, pins, rings, connecting rods
and bearings in correct order.
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PISTON AND CONNECTING ROD
INSPECTION

1. CLEAN PISTON
(a) Using a gasket scraper, remove the carbon from the

5) piston top.

Ec

(b) Using a groove cleaning tool or broken ring, clean the
piston ring grooves.

(c) Using solvant and a brush, thoroughly clean the
piston.
NOTICE: Do not use a wire brush.

INSPECT PISTON AND PISTON RING
Inspect piston diameter and oil clearance
HINT: There ara 3 sizes of the standard piston diarne-
ter, marked "1", “2” and “3” accordingly, The mark is
stamped on the piston top.

(a} Using a micrometer, measure the piston diameter at
right angles to the piston pin center lina, 39.06 mm

39.06 mm (1.5378 in.) from the piston head.
poorea Piston diameter:

$TD
Mark "1"

93.845 — 93.855 mm (3.6947 — 3.6951 In.)
Mark *2”

93.855 — 93.865 mm (3.6951 — 3.6955 in.)
Mark “3”

93.865 — 93.875 mm (3.6965 — 3.6959 in.)
0/8 0.50

94.345 — 94.375 mm (3.7144 — 3.7155 In.)

Sized Mark Front Mark
(Arrow)

>N
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Cylinder Block Mark

Piston

Mark
1,20°3

Front
Mark
(Arrow)

P2774P32725 Fabs

POT

No.2 and Oil Ring

{b)

(c)

{a)
{b)

Measure the cylinder bore diameter in tha thrust di-
ractions. (See stap 4 in cylinder block inspection)
Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
Standard oll clearance:

0.145 — 0.165 mm (0.0057 — 0.0065 in.)

Maximum oil clearance:

0.215 mm (0.0085 in.)

lf the oil clearance is greater than maximum, replace
all the 6 pistons and rebore all the 6 cylinders. If
necessary, replace the cylinder block,

HINT (Use new cylindar block): Use a piston with the
same number mark as the cylinder bore diameter
marked on the cylinder block.

Inspect piston ring groove clearance
No.1 Ring:

Install a new piston ring to the piston. Using a feeler
gauge. measure the clearance between the piston ring
and the wall of tha ring groove,
Standard groove clearance:

0.050 — 0.085 mm (0.0020 — 0.0037 in.)

Maximum groove clearance:

0.20 mm (0.00789 in.)

If the claarance is greater than maximum, replace the
piston.
No.2 and Oil Rings:
Using a feeler gauge, measure the clearance between
a new piston ring and the wail of the ring groove.
Standard groove clearance:

No.2

0.060 — 0.100 mm (0.0024 — 0.0039 in.)
oll

6.030 — 0.670 mm (0.0012 — 0.0028 in.)

Maximum groove clearance:

0.020 mm (0.0078 in.)

If the claarance is greater than maximum, replace the
piston.
Inspect piston ring end gap
Insert the piston ring into the cylinder bore.

Using a piston, push the piston ring a little beyond the
bottom of the ring travel, 130 mm (5.12 in.) from the
top of the cylinder block.
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(c) Using a feeler gauge, measure the end gap.

Standard end gap:

No.4

0.270 — 0.470 mm (0.0106 — 0.0185 in.)

No.2
0.400 — 0.650 mm (0.0157 — 0.0256 in.}

Oil

0.200 — 0.500 mm {0.0078 — 0.0197 in.)

Maximum end gap:

No.1

0.85 mm (0.0335 in.)

No.2

0.90 mm (0.0354 in.)
Oil

0.88 mm (0.0346 In.)

If the end gap is greater than maximum, replace the
piston ring. If the end gap is greater than maximum,
even with a new piston ring, rebore all the 6 cylinders
or replace the cylinder block.

3. INSPECT PISTON PIN FIT
At 80°C (176°F), you should be able to push the
piston pin into the piston pin hole with your thumb.

INSPECT CONNECTING ROD
A. Inspect connecting rod alignment

Using a red aligner and feeler gauge, check the con-
necting rod alignment.
e §=6Check for band.
Maximum bend:

0.03 mm (0.0012 in.) per 100 mm (3.94 in.)

If bend is greater than maximum, replace the connect-
ing rod assambly.

>

22731 EMoz80

@ 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 connect-
ing rod assembly.
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4

‘P2726 P2TS5S

Bushing.

SST L_

=
SSt-—

258

B.

Cc.

{a}

(b)

{c}

(a)

(b)

Inspect connecting rod bolts
Using vernier calipers, measure the tension portion

diameter.
Standard diameter:

8.300 — 8.400 mm (0.3268 — 0.3307 In.)

Minimum dismeter:
7.95 mm (0.3130 in.)

If the diameter is less than minimum, replace the
connecting red bolt.

Inspect piston pin oil clearance
Using caliper gauge, measure the inside diameter of
the connecting rod bushing.
Bushing inside diameter:

33.008 — 33.020 mm (1.2995 — 1.3000 in.)

Using micrometer, measure the piston pin diameter.
Piston pin diameter:

33.000 — 33.012 mm (1.2992 — 1.2997 In.)

Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.
Standard oil clearance:

0.004 — 0.012 mm (0.0002 — 0.0005 in.)
Maximum oll clearance:

9.03 mm (0.0012 in.)

(f the oil clearance is greater than maximum, replace
the bushing. If necessary, replace the piston and
piston pin as a set.
If necessary, replace connecting rod bushing
Using SST and a press. press out the bushing.
SST 09222-17010 (08222-05020, 09222-05040)

Using a round file, lightly file off any roughness from
the small and of the connecting rod.
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(c} Attach the bushing to SST with the ball of SST inside

the oil hola of the bushing.

il Hole SST 09222—17010 (09222-05030)

4 Ball
-——— SST

PRA

(d} Align the oil holes of a new bushing and the connect-
ing rod.

il Hole

» |

‘Oil Hole

Pec?

(8) Using SST and a press, press in the bushing.
SST 09222—17010 (09222 ~—05020, 09222-05030,

SsT—_ | 09222-05040)
Bushing

wana
(f} Using a pin hole grinder, hone the bushing to obtain

the standard specified clearance {see item C above}
between the bushing and piston pin.

(g) Check the pisten pin fit at normal room temperature.
Coat tha piston pin with engine oil, and push it into the
connecting red ne oil, and push it into the connacting

rod with your thumb.

Pzze2s
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Sized Mark
Front Mark
{Arrow}

CYLINDER BORING

(a)

(b)

HINT:
@ § Bore all the 6 cylinders to the oversized piston

outside diameter.
@ = Replace all the piston rings with ones to match

the oversized pistons.
KEEP OVERSIZED PISTONS
Oversized piston diameter:

0/S$ 0.50
94.345 — 94.375 mm (3.7144 — 3.7155 in.}

CALCULATE AMOUNT TO BORE CYLINDERS
Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 39.06 mm
{1.5378 in.) from the piston head,
Calculate the amount each cylinder is to be rebored as
follows:
Size to be rebored = P + C — H

P = Piston diameter

C = Piston clearance

0.146 — 0.165 mm (0.0057 — 0.6065 in.)
H = Allowance for honing

0.02 mm (0.0008 In.) or loss

BORE AND HONE CYLINDER TO CALCULATED
DIMENSIONS
Maximum honing:

0.02 mm (0.0008 in.)

NOTICE: Excess honing will destroy the finished round-
ness.
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CRANKSHAFT INSPECTION AND REPAIR

1. INSPECT CRANKSHAFT FOR RUNOUT
{a) Place the crankshaft on V—blocks.
(b) Using a diat indicator, measure the circla runout at the

center journal,
Maximum circle runout:

0.06 mm (0.0024 in.) EG:

If the circle runout is greater than maximum, replace ”
the crankshaft.

2. INSPECT MAIN JOURNALS AND CRANK PINS
(a) Using a micrometer, measure the diameter of each

main journal and crank pin.
Main Journal diameter:

$TD
66.982 — 67.000 mm (2.6371 — 2.6378 In.)

U/S 0.25

66.745 — 66.755 mm (2.6278 — 2.6281 in.)
U/S 0.50

686.495 — 66.505 mm (2.6179 — 2.6183 in.)

Crank pin diameter:

stp
69.982 — 59.000 mm (2.3221 — 2.3228 in.)

U/S 0.25
68.745 — 68.755 mm (2.3128 — 2.3132 in.)

U/S 0.50
58.495 — 58.505 mm (2.3029 — 2.3033 in.)

ema If the diameter is not as specified. chack the oil clear-
pees TF meas anee. (See steps 6 and 9 in cylinder block assembly) If

necessary, grind or replace the crankshaft.
(b) Check each main journal and crank pin for taper and

out—of~round as shown,
Maximum taper and out—of—round:

0.020 mm (0.0008 in.)

If the taper and out—of—round is greater than maxi-
mum, replace the crankshaft.

3. IF NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANK PINS
Grind and hone the main journals and/or crank pins to
the finished undersized diameter (See procedure in
step 2).
Install new main journal and/or crankshaft pin under-
sized bearing.

———— _
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SST

seen
Cut Position

CRANKSHAFT OIL SEAL REPLACEMENT

{b)

(c)

(a)
(b)

(ec)
id)

PISTON AND CONNECTING ROD

HINT: There are 2 methods (A and B} to replace the oil
seal which are as follows:
REPLACE CRANKSHAFT REAR OIL SEAL

If rear oil seal retainer is removed from cylinder
block:
Using a screwdriver and hammer, tap out the oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the rear oil seal retainer edge.
SST 09223-56010
Apply MP grease to the oil seal lip.

If rear oil seal retainer is installed to cylinder block:
Using a knife, cut off the oil seal lip.
Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft. Tape

the screwdriver tip.

Apply MP grease to a new oil seal lip.
Using SST and a hammer, tap in the oil seal until its
surface is lush with the rear oil seal retainer edge.
SST 09223-56010

ASSEMBLY

1.

(a)
ASSEMBLE PISTON AND CONNECTING ROD
Install a new snap ring on one side of the piston pin
hele.
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Front Markwae “a=,

Front Mark
(Protrusion)

[is
—~Y

S RS
an

Woes

Oi! Ring Ends

(b} Gradually heat the piston te 80°C (176°F).

{c) Coat the piston pin with engine oil.
(d) Align the front marks of the piston and connecting

rod, and push in the piston pin with your thumb.

(8} Install a new snap ring on the other side of tha piston
pin hole.

2. INSTALL PISTON RINGS
(a) Install the coi! by hand.
(b) Install a piston ring expander, install the cil ring.

HINT: Face the end gap of the oil ring in the opposite
direction of coil joint.
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No.1

=e
No.2

P2a23) P2716

Oil Ring No.2 Ring

No.1 Ring Coil

(c)

(d)

3,

(a)

(b)

Using a piston ring expander, install the No.1 and No.

2 piston rings with the code mark facing upward,
Code mark:

No.1

v1
No.2

2T

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

INSTALL CONNECTING ROD BEARINGS
Align the bearing claw with the groove of the connect-

ing red or connecting red cap.
§nstall the bearings in the connecting rod and con-
necting red cap.

CYLINDER BLOCK ASSEMBLY

(a)

(b)

HINT:
® §=Theroughly clean all parts to ba 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.

INSTALL OIL NOZZLES AND CHECK VALVES
(See step 1 in oil nozzles installation in Lubrication
System)

INSTALL MAIN BEARINGS
HINT: Upper bearings have an cil groove and oil hole;
lower bearings do not.
Align the bearing claw with the claw groove of the
cylinder block, and push in the 7 upper bearings.
Align the bearing claw with the claw groove of the
main bearing cap, and push in the 7 lower bearings,
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3. PLACE CRANKSHAFT ON CYLINDER BLOCK

4. INSTALL THRUST WASHERS
(a) Push the crankshaft toward the front (rear) side.
(b) Install the 4 thrust washers to the No.4 journal posi-

tion of the cylinder block with the oil grooves facing
outward.

P22806P22TIB No.2 715330

5. INSTALL MAIN BEARING CAPS
A. Place main bearing cap on cylinder block

(a) Remove any old packing (FIPG) material and be care-
ful not to drop any cil the contact surfaces of the main
bearing cap and cylinder block.
@ Thoroughly clean all components to remove aif

the loose material.
® Using a non—residue solvant, claan both sealing

surfaces.

(b) Apply seal packing to the cylinder block as shown in
the illustration,
Seal packing:

Part No. 08826—00080 or equivalent

® Install a nozzle that has been cut to a 4 — 5 mm
(0.16 — 0.20 in.) opaning.

e Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

® Immediately ramove nozzia from tha tube and

reinstall cap.
{c) Install a new cylinder block hole gasket.
{d) Place tha main bearing cap on the cylinder block.
B. Install main bearing cap bolts (12 pointed head}

HINT:
@ The main bearing cap boits ara tightened in 2

progressive steps (steps (b) and (d)).
@ If any one of the main bearing cap belts is broken

or deformed, rapiace it.
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Front
Painted
Mark

(Arcow}
P27739 P27856

(a)

(b}

{c)
(d)

(e}

(f
ap

e

(b)

Apply a light coat of angine oil on the thraads and
undar the heads of the main bearing cap bolts.
Install and uniformly tighten the 14 main bearing cap
bolts in several passes, in the sequence shown.
Torque: 103 N-m (1.050 kgf-cm, 76 ft-lbf)

if any one of the main bearing cap bolts does not meet
the torque specification, replace the main bearing cap
bolt.

Mark the front of the main bearing cap bolt with paint.
Retighten the main bearing cap bolts 90° in the nu-
merical order shown above.
Check that the painted mark is now at a 90° angle to
the front.
Check that the crankshaft turns smoothly.

Install main bearing cap bolts (6 pointed head)
Install the 15 main bearing bolts.
Torque: 18.1 N-m (135 kgf-em, 13 ft-Ibf)

CHECK CRANKSHAFT THRUST CLEARANCE
(See step 5 in cylinder block disassembly)

INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES
Using a piston ring compressor, push the correctly
numbered piston and connecting rod assemblies into
each cylinder with the front mark of the piston facing
forward,

INSTALL CONNECTING ROD CAPS
Place connecting rod cap on connecting rod
Match the numbered connecting red cap with the
connecting rod.
Install the connecting red cap with the front mark
facing forward.
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ENGINE — ENGINE MECHANICAL
EG-87

B.

(a)

(b)

(c)

(d)
(8)

(h
9.

10,

(a)

Seal Width (b)
2-3mm

main

(c}

Install connecting rod cap bolts
HINT:
¢ The connecting rod cap nuts are tightened in 2

progessive steps (steps (b) and (d)).

@ = Hf any connecting rod bolt is broken or deformed,
replace it.

Apply a light of engine oil on the threads and under
the heads of the connecting rod cap bolts.
Install and alternately tightan the bolts of the connect-
ing rod cap in several passes.
Torque: 36.8 N-m (375 kgf-cm, 27 ft-lbf)}

if any one of the connecting rod cap bolts doas not
meet the torque specification, replace the cap bolt.
Mark the front of the connecting rod cap bolt with
paint.
Retighten the connecting rod cap bolts 90° as shown.
Check that the painted mark is now at a 90° angle to
the front.
Check that the crankshaft turns smoothly.
CHECK CONNECTING ROD THRUST CLEARANCE
(See step 2 in cylinder black disassembly)
INSTALL REAR OIL SEAL RETAINER
Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
retainer and cylinder block.
® Using a razor blade and gasket scraper, remove

all the old packing (FIPG) material from the
gasket surfaces and sealing grcove.

® Thoroughly clean all components to remove all
the loose material.

e Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the retainer as shown in the
illustration.
Seal packing:

Part No. 08826—00080 or equivalent

® = Install a nozzle that has been cut to a 2? — 3mm

{0.08 — 0.12 in.) opening.
HINT: Avoid applying an excessive amount to the
surface.
* Parts must be assembled within 5 minutes of

application. Otherwise the material must be re-
moved and reapplied.

® Immediately remove nozzle from the tube and
reinstall

Install the retainer with the 6 bolts.
Torque: 6.4 N-m (65 kgf-cm, 57 in.-Ibf)
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EG-88 ENGINE — ENGINE MECHANICAL

POST ASSEMBLY

1. INSTALL ENGINE MOUNTING BRACKETS
Torque: 68.6 N-m (7060 kgf-cm, 51 ft-lbf)

2. INSTALL TURBO OIL HOSE
3. INSTALL OIL PRESSURE SENDER GAUGE

(See oil pressure check in Lubrication System)
4. INSTALL OIL COOLER ASSEMBLY, OIL DIPSTICK

AND GUIDE
{See oil cooler installation in Lubrication System)

& INSTALL OIL STRAINER, TIMING GEAR CASE (OIL
PUMP) AND OIL PAN

{See oil pump installation in Lubrication System)
6. INSTALL INJECTION PUMP STAY

Torque: 69 N-m (700 kgf-cm, 51 ft-Ibf)

7. INSTALL NO.1 CYLINDER BLOCK INSULATOR
8. INSTALL INJECTION PUMP

(See injection pump Installation in Fue! System)
9. INSTALL ALTERNATOR AND BRACKET

ASSEMBLY
Torque: 68.6 N-m (700 kgf-cm, 51 ft-Ibf)

10. INSTALL WATER INLET AND THERMOSTAT
(Sea thermostat installation in Cooling System)

11. INSTALL WATER PUMP, TURBO WATER PIPE AND
ALTERNATOR ADJUSTING BAR
(See water pump installation in Cooling System)

12. INSTALL TIMING GEARS

(See timing gears installation)
13. INSTALL CYLINDER HEAD

(See cylinder head installation}
14, INSTALL TIMING BELT AND PULLEYS

(See timing belt installation)
15 DISCONNECT ENGINE FROM ENGINE STAND
16. INSTALL REAR END PLATE

Install the rear and plate with the bolt.
Torque: 18.1 N-m (185 kgf-em, 13 ft-lbf}

17. M/T:
INSTALL FLYWHEEL

(a) Install the flywheel on the crankshaft,
(b) Install and uniformiy tighten the bolts in several

passes, in the sequence shown.
Torque: 127.4 N-m {1,300 kgf-cm, 94 ft-Ibf)

18. A/T:
INSTALL FLYWHEEL, DRIVE PLATE AND REAR

pono PLATE (See procedure step 17)
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ENGINE — ENGINE MECHANICAL
EG-89

SERVICE SPECIFICATIONS
SERVICE DATA

Compression at 250 rpm: STD | 3,432 kPa (35.0 kgt/om’, 496 psi) or more
pressure Minimum 2.452 kPa (25.0 kgt/em", 356 psi}

Diftarance of pressure between each cyimder 490 kPa (5.0 kgf/cm, 71 psi) or less

Valve atcold intake | 0.17 — 0.23 mm (0.007 — 6.009 in)

clearance Exhaust 0.47 — 0.53 mm (0.019 — 0.021 in.)
Injection Plunger stroke Europe 1.52 — 1.58 mm (0.0598 — 0.0622 in.}
timing Australis 1.37 — 1.43 mm (0.0539 — 0.0563 in.)

(dle speed M/T | 706 + 50 rpm

A/T 800 + 50 mpm

Maximum - 4,400 + 100 mm
speed

PS sle—up - 650 — 750 mm

speed

A/C die—up - 776 — 850 rpm

speed

Ting belt Protrusion from housing end 2.0 — 9.8 mm (0.354 — 0.386 inj

tensioner

Timing gear idler gear thrust clearance sto 0.05 — 0.15 mm (0.0020 — 6.0055 m,)

Maximum | 9.30 mm (0.0118 in)

idiet gear inside diameter 45.000 ~ 45.025 mm (1.7717 — 1.7726 m)

Idler gear shaft diameter 44.950 — 44.975 mm [1.7697 — 1.7707 in)

Idter gear oil clearance STD | 0.025 — 0.075 mm (0.0010 — 0.0030 in.)

Maximum 2.20 mm (0.0078 in.)
Gear backlash sTD 0.05 ~ 0.15 mm (0.0020 ~ 0.0059 in.)

Maximum | 030 mm (0.0118 in}

Cylinder head Warpage Maximum | 0.20 mm (0.078 In)

Valve asat

Refacing angle Intake | 26°, 46°, 70°

Exhaust | 25°, 45°, 65°

Contscting engie 45°

Contacting width Intake 1.4 — 1.8 mm (0.055 — 0.071 in.)

Exhaust | 1.6 — 2.0 mm (0.083 — 0.079 in.)

Cylinder hesd bolt thread inside diameter STD 10,805 — 11.000 mm (6.4252 — 0.4331 in.)

Minimum | 10.55 mm (0 4154 in)

Valve guide Inside diameter 7.010 — 7.030 mm (0.2760 — 0.2766 in.)

bushing

Valve Valve overall] length STD Intexe | 126.85 — 127.45 mm (4.9641 — 5.0177 mJ

Exhaust 126.43 — 127.03 mm (4.9775 — 5.0012 in.}
Minimum $ Intake | 126.85 mm (4.9941 in.)

Exhaust 126.43 mm (4.9775 in.)

Stem diamater intake | 6.970 — 6.985 mm (0.2744 — 0.2750 in)

Exhaust | 6.960 — 6.975 mm {0 2740 — 6.2746 in}
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ENGINE — ENGINE MECHANICAL

Valve (cont'd) Stam oil clearance STD Intake | 0.025 — 0.060 mm (0.0010 — 0.0024 in]

Exhaust | 0.035 — 0.070 mm (0.0014 — 0.0028 in)

Maximum intake 0.08 mm {0.0031 in.)

Exhaust | 0.10 mm {0 0039 in)

Margin thickness STD | 1.00 mm {0.0394 in}

Mmimum | 0.83 mm (0.0327 in}

Valve spring Deviation Maximum | 2.0 mm (0.079 m}
Free length 468.6 mm {1.9527 in}

Installed tension at 32.9 mm {1.295 in} 237 — 263 N (24.2 — 26.8 kgf, 53.4 — 59.1 Ibf}

Valve rocker Valve rocker arm inside diameter 20.012 — 20.033 mm (0.7878 — 0.7887 mm.)

aren and shaft Valva rocker shaft diameter 19,872 — $9983 mm (0.7863 — 0.7871 ind

Oil clearance STD | 0.019 — 0.081 mm (0.0007 — 0.0024 in.)

Maximum 0.10 mm (0.0039 in)

Camshaft Thrust clearance sTD 0.100 — 0.260 mm (0.0038 — 0.0079 in)
Maximum 0.30 mm (0.0118 in.)

Journal oil clearance STD Noa.t 0.022 — 0.074 mm (0.0608 — 0.0029 In.)

Others. 0.023 — 0.075 mm (0.0008 — 0.0030 In.)

Maximum | 0.10 mr (0.0539 in}

Jours! diameter No.i | 34.069 — 34.985 mm (1.3767 — 1.3774 in)

Others | 27.986 — 27.998 mm (1.1018 — 1.1023 in)

Circle runout Maximum | 0.10 mm (6.0039 m)}

Cam tobe height SID intake | 48.498 — 48.598 mm (1.9084 — 1.9133 inj

Exhaust | 50.734 — 50.834 mm (1.9974 — 2.0013 in)

Miremum intake | 47.998 mm (1.8697 in)

Exhaust | 50.234 mm (1.9777 in)

Manifold Warpage Maximum 0.40 mm (0.0157 wn}

Cylinder block Cylinder hesd surfece warpage Maximum 0.20 mm (0.0079 in.)

Cylinder bore diameter STD STD Mark i 94.000 — 84.016 mm {3.7001 ~ 3.7012 m)

Mark 2 | 84.010 — 94.026 mm (3.7012 — 3.7016 m)

Mark 3 | 94.020 — 94.030 mm (3.7018 — 3.7020 in)

Maximum STC 94.23 mm (3.7098 in.)

0/8 6.60 | 4.73 mm (3.7296 in.)

Main bearing cap stud bolt tension portion diameter

STD | 11.800 — 12.000 mm (0.4848 — 0.4724 in)

Minimum 11.50 mm (0.4528 in.)

Pisten and Piston diameter STD Mark i | 93.845 — 93.855 mm (3.6947 — 3.6951 m)

piston ring Mark 2 | 93.855 — 93.865 mm (3.6951 — 3.6955 mm)

Mark 3 | 93.865 — 93.875 mm (3.6955 — 3.6959 in)

O/S 0.50 | 94.345 — 94.375 mm (3.7144 — 3.7155 in)

Piston olf clearance STD | 0.145 — 0.165 mm (0.0057 — 0.0065 m)

Minimum | 0.215 mm (0.0085 in)

Piston ring groove clearance STD Nod | 0.050 — 0.095 mm (0.0620 — 0.0037 inj

No.2 | 0.060 — 0.100 mm {0.0024 — 0.0039 in}

OW | 6.030 — 0.070 mm (0.0012 — 0.0028 mj

Maximur | 020 mm (00079 in}
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ENGINE — ENGINE MECHANICAL

Paton and Piston nng end gap STD No! | 0.270 — 0.470 mm (6.0108 — 0.0185 in}

praton ning No.2 | 0400 — 0.650 mm (0.0167 — 6.0256 in}

cont'd} Ol | 6.200 — 0.500 mm (0.0679 — 0.0197 m}
Maximum No.1 6.85 man {0.0335 in)

No.2 | 0.90 mm (0.0354 in)

Ob | 0.68 mnt (0.0346 in)

Connecting Thrust clesrance: STD | 0.100 — 0.200 mm (0.0039 — 0.0079 in)
red Maximum | 0.30 mmm (0.0118 in.)

Connecting rod oil clearance STD STD | 0.036 — 0.054 mm {0.0014 — 0.0021 in)

U/S 0.25, U/S 0.60 | 0.037 — 0.077 mm (0.0015 — 0.0030 in}

Meximum 0.10 mm {0.0039 in)

Connecting rod bearing center wall thickness

(Reference) STD Mark 2 | 1.484 — 1.489 mm (0.0686 — 0.0586 in.)
Mark 3 | 1.489 — 1.492 mm (0.0586 — 0.0587 in.)

Mark 4 | 1.492 — 1.495 mm (0.0587 — 0.0589 in.)

Mork & | 1.495 — 1.498 mm (0.0583 — 0.0590 in}

Mark 6 | 1,498 — 1.561 mm (0.0590 — 0.0501 in)

Rod bend Maximum per 100 mm (3.94 in.) 0.03 mm {0.0012 én}

Rod twist Meximum per 100 mm (3.94 in} | 0.15 mm (0.0059 wn}

Bushing inside diemeter 33.008 — 33 020 mm (12.095 — 1.3000 in)

Piston pin diemater 33.000 ~- 33.012 mm (1.2992 — 1.2997 in}

Bushing cil clearance STD | 0.004 — 6.012 mm (0.0002 — 0.0065 in)

Maximum | 0.03 mm (0.0012 m3

Connecting rod bolt tension portion diameter = STD | 6.300 — 8.400 mm (0.3268 — 0.3307 in}

Minimum | 7.95 men (0.3130 in)

Crankshaft Thrust clesrance S10 0.040 — 0.240 mm (0.0016 — 0.0084 m)

Maximum | 0,30 mrn (0.0116 mn}

Thrust washer thickness 2.930 — 2.980 mm (0.1154 — 0.1173 in)

Main journal oll clearance STD STO | 0.036 — 0.054 mm (0.0014 — 0.0021 in.)

U/S 0.25, U/S 0.60 | 0.037 — 0.077 mm (0.G016 — 0.0030 in.)

Maximuns | 0.40 mm (0.0039 in.)

Main journal diameter STD | 66.082 — 87.000 mm (2.8371 ~ 2.6378 in.)

U/S 0.25 | 68.745 — 68756 mm (2.6278 — 2.8281 in}

U/S 0.50 | 66.495 — 66.505 mm (2.6178 — 2.6183 in)

Main bearing center wall thickness (Reference)

STD Mark 2 | 1.978 — 1.962 mm (0.0779 — 0.0780 in}

Mark 2 | 1.692 — 1.985 mm (0.0780 — 0.0781 sn)

Mork 4 | 1.985 — 1.988 mm (0.0781 — 0.0783 in)

Merk & | 1.988 — 1.991 mm (0.0783 — 0.0784 in)

Mark 6 | 1.981 — 1.994 mm (0.0784 — 0.0785 in)

Crank pin dismeter STD | 58.982 — 59.000 mm (2.3221 — 2.3228 in)

U/S 0.25 | 58.745 — 58.755 mm (2.3128 — 2.3132 mn}

U/S 6.50 | 58.495 — 58.505 mm (2.3029 — 2.3033 in)

Circle runout Maximum | 0.068 mm (0.0024 in.)

Main journal taper and out—of~round Maximum 0.02 mm (0.0008 in.)

Crank pin taper and out-of —round Maximum | 0.02 mm (0.0008 in}
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ENGINE — ENGINE MECHANICAL

TORQUE SPECIFICATION _
Part tightened Nem kgf-om ft-lbt

Injection pump x Timing gear case 18 186 13

Injection pump x Injection pump stay 68 700 51

Plug belt x Destributive heed plug on injection pump 25.5 260 19

Injection pips x Injection pump 245 250 16

No.1 camshaft timing pulley x Camshaft 98 1,000 72
No.2 camshaft ting pulley x Injection pump drive gear 31 315 23

Idler pullay x Timing gear cover 345 350 2a
Timing belt tensioner x Timing gear cover 13 130 10

Injection sump drive gear x Injection pump 98 1,000 72

idler gear x Cylinder block 63 694 50
Timing gear cover, Oo pipe x Timing gear case 19.6 200 14

Vacuum pump x Timing gear cover 39 400 29
Oil pope x Vacuum pump, Cylinder block 18 185 13

Crankshaft pulley x Crankshaft 430 4400 317
Cylinder head x Cylinder block lat 68.6 700 51

and Turn 90° Tum 90° Turn 90°

ard Tum 90° Turn 90° Tur 90°
Camshaft beanng cap x Cyiindar head 25 250 138

Camshaft oil seal retainer x Cylinder head 19.6 200 14
Cylinder head cover x Cylinder head 64 85 57 in.4bf

Rear angine hanger x Cylinder head 39.2 400 23

Water outlet x Cylinder head 19.6 200 14

Intake manifold x Cylinder haad 139.6 200 14

Intake pips x intake manifold 19.6 200 14

EGR valve adapter x Exhaust mantold 40 400 26

EGR valve bracket x EGR valve dapter, Cyhnder head (w/ EGR system} 20 200 15

intake pipe x Ii.teke heater (w/o EGR system) 5 75 86 in-ibf

Main bearing cap x Cylinder block 12 pointed head = tst 103 1,050 76

2nd Turn 80° Turn 90° Turn 90°

6 pointed haad 18.1 165 13

Connecting rod cap x Connecting rod ist 36.8 375 27

2nd Tum 80° Tum 90° Turn 80°

Rear oil gal retainer % Cylinder Stock, Mam beanng cap 64 65 57 in.lbf

Engine mounting bracket x Cylinder block 68.8 700 51

Injection pump stay x Cylinder block 69 700 Si

Alternator bracket x Cylinder block 68.6 700 Si

Rear end plate x Cylinder block 18.1 186 13

Flywheel {M/T}, Drive plate {A/T} x Crankshaft 1274 1.300 a4
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ENGINE — TURBOCHARGER SYSTEM EG-83

TURBOCHARGER SYSTEM

PREPARATION

SST (SPECIAL SERVICE TOOLS) —_
p 09992-00241 Turbocharger Prossure Gauge

See

EQUIPMENT

Dial indicator Impaliar wheel

Torque wrench
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EG-94
ENGINE — TURBOCHARGER SYSTEM

PRECAUTION

Peed

icikat)

10.

74,

Do not stop the engine immediately after pulling 8
trailer or after high speed or uphill driving. Idle the
engine for 20 — 120 seconds, depending on how
hard the vehicle has been driven.
Avoid sudden acceleration or racing immediately
after starting a cold engine.
Do not run the engine with air cleaner removed, as
this may cause foreign material to enter and
damage the impeller wheel operating at high speed.
if the turbocharger is found to be defective and
must be replaced, check for the cause, and repair or
replace these items as necessary:
° Engine ail level and quality

e Conditions under which the turbocharger was used

e Oil lines leading to the turbocharger

Use caution when removing and reinstalling the tur-
bocharger assembly. Do not drop it or bang it aga-
Inst anything or grasp it by easily— deformed parts,
such ss the actuator or rod, when moving it.
Before removing the turbocharger, plug the intake
and exhaust ports and oil inlet to prevent entry of
dirt or other foreign material.

If replacing the turbocharger, check for accumula-
tion of sludge particles in the oil pipes, and if neces-
sary, replace the oil pipes,
Completely remova the gasket adhered to the lubri-
cation oil pipe flange and turbocharger oil flange.
When replacing belt or nuts, use only anthorized

replacement parts to prevent breakage or deforma-
tion.

If replacing the turbocharger, put 20 cm? {1.2 cu in.)
of oil into the turbocharger oil inlet and turn the
impeller wheel by hand to spread oil to the bearing.
if overhauling or replacing the engine, cut the fuel
supply after reassembly and crank the engine for 30
seconds to distribute oil throughout the engine.
Then allow the engine to idle for 60 seconds.
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ENGINE — TURBOCHARGER SYSTEM EG-05

TROUBLESHOOTING

HINT: Before troubleshooting tha turbocharger, first check the engine itself. (Valve clearance,
engine compression, ignition timing stc.)

INSUFFICIENT ACCELERATION, LACK OF POWER OR EXCESSIVE FUEL
CONSUMPTION

{Possible Cause} (Cheek Procedure and Correction Method)

1. TURBOCHARGING PRESSURE TOO Check turbocharging pressure. [See page EG-37}
LOW Turbocharging pressure:

36.6 -50.0 kPa
{0.39 - 0.50 kgf fem’, 5.6 - 7.3 psi)

lithe pressure is below specifications, begin
disgnosts from item 2.

2. RESTRICTED INTAKE S¥STEM Check intake air system, and rapair or replace parts
as necessary. [See page EG-27}

3. LEAK IN INTAKE AIR SYSTEM Check intake sir system, and repair or replace parts
as necessary. (See page EG-37)

4. RESTRICTED EXHAUST SYSTEM Check exhaust system, and repair or replace parts
as necessary. (See page EG-27)

5. LEAK IN EXHAUST SYSTEM Check exhaust system, and repsir or replace parts
as necessary. (See page EG-97}

6. ERRATIC TURBOCHARGER Check rotation of impeller wheel. if it does not
OPERATION turn on tums with a heavy drag, replace the

turbochargar assembly.
Chack axial and redial plays of turbine shaft.
(See sage EG-101]

Maximum axial play: 9.13 mm (0.0051 in.) or less
Maximum radial play: 0.18 mm {0.0071 in.) or loss
If not within specification, replace the turbocharger
assembly.
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EG-96
ENGINE — TURBOCHARGER SYSTEM

ABNORMAL NOISE

Possible Cause) (Check Procedure and Correction Method)

1. TURBOCHARGING HEAT INSULATOR Check for loose, improperly installed or dedormed
RESONANCE insulator mount bolts, and repai or replace as

necessary.

EG? | 2. EXHAUST PIPE LEAKING OR
=a VIBRATING

Check for deformed exhaust pipe, loose mount
bolts or damaged gasket, and sepair or replace as
necessary.

3. ERRATIC TURBOCHARGER OPERATION Refer to Item 6 of INSUFFICIENT ACCELERATION,
LACK OF POWER OR EXCESSIVE FUEL
CONSUMPTION.

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

(Possible Cause} (Check Procedure and Correction Method)

FAULTY TURBOCHARGER OIL SEAL Check for oil leakage in exhaust system.
@ Remove the turbine elbow from the turbocharger

and check for excessive carbon deposits on the turbine
wheel. Excessive carbon deposits indicate a faulty
turbocharger.

Check tor oil leakage in intake air system.
® Check for axial and radial plays in turbine wheal,

and replace the turbocharger if necessary.
(See page EG-101]

Maximum axiai play: 0.13 mm (0.0051 in.) or less
Maximum radial play: 0.18 mm (0.0071 in.) or less
NOTICE: Some oil mist in the blowby from
the PCV is normal.
Do not mistake it for an oil leak from the
turbocharger.
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ENGINE — TURBOCHARGER SYSTEM EG-97

TURBOCHARGER
ON— VEHICLE INSPECTION

1. INSPECT INTAKE AIR SYSTEM
Check for leakage or clogging between the air claaner
housing and turbocharger intet and between tha tur-
bocharger outlet and cylinder head.
e Clogged air cleaner .... Clean or raplace element
® Hoses collapsed or deformed .... Repair or replace
@ Leakage from connections .... Check aach con-

nection and repair
® Cracks in components .... Check and replace

2. INSPECT EXHAUST SYSTEM
Check for leakage or clogging between the cylinder
head and turbocharger inlet and between the turboch-
arger outlet and exhaust pipe.
® Deformed components .... Repair or replace
® Foreign material in passages .... Remove
® Leakage from components .... Repair or replace

© Cracks in components .... Chack and replace

mea

w/ EGR System 3. CHECK TURBOCHARGING PRESSURE
(a) Warm up engine.
(b) Using a 3—way connector, connect SST (turbochar-

gar pressure gauga) to the hose between the vacuum
pipe and intake pips.
SST 09992~—-00241

(c) Press in the clutch pedal, then press the accelarator
pedal down as far as it will go. Measure the turbochar-
ging pressure at maximum speed (4,400 rpm).
Standard pressure:

38.6 — 50.0 kPa (0.39 — 0.50 kgf/cm’, 5.6 — 7.3 psi)
If the pressure is less than that specification, check
the intake air and exhaust systems for laakage.
If there is no leakage, replace the turbocharger assam-
bly.

If the pressure is above specification. check if the
actuator hose is disconnected or cracked. If not, re-
place the turbocharger assambly.
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EG-98 ENGINE — TURBOCHARGER SYSTEM
COMPONENTS FOR REMOVAL AND

INSTALLATION

wio EGR System

I TM ~
w/ EGR System
Intake Pipe Assembly.

; ~

Exhaust Manifold
Insulator

7 ,
pocceoc

ceste

Turbocharger Stay ae
‘ aert

wy

Non-reusable part é
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ENGINE — TURBOCHARGER SYSTEM EG-99
TURBOCHARGER REMOVAL

1. DRAIN ENGINE COOLANT
2. REMOVE INTAKE PIPE

(See step 2 or 3 in cylinder head removal in
Engine Mechanicel)

3. REMOVE EXHAUST MANIFOLD HEAT INSULATOR
Remove the 4 bolts and heat insulator. EG.

4. REMOVE TURBOCHARGER HEAT INSULATOR “s
Remove the 2 bolts and heat insulator.

5. DISCONNECT WATER BY PASS HOSES FROM
NO.1 TURBO WATER PIPE

vem

6. REMOVE TURBINE OUTLET ELBOW
Remove the 4 nuts, turbine outlet elbow and gasket.

7. REMOVE TURBOCHARGER STAY
Remave the 3 bolts and turbocharger stay.

8. REMOVE TURBOCHARGER AND EXHAUST
MANIFOLDS ASSEMBLY

(a) Disconnect the turbo oil hosa from the cylinder block.
(b) Remove the union bolt and 2 gaskets holding the

turbo oil pips to the cylinder block.

Donated by Onur Azeri . cruisercult.com



ENGINE — TURBOCHARGER SYSTEM

(c)

1.

11.

Remove the 12 nuts, the turbocharger, exhaust man-
ifoids assembly and 2 gaskets.

REMOVE TURBO OIL PIPE
Remove the 2 nuts, turbo oil pipe and gasket.

REMOVE TURBOCHARGER FROM
EXHAUST MANIFOLDS
Remove the 4 nuts, turbocharger and gasket.

REMOVE NO.1 TURBO WATER PIPE
Remove the 2 nuts, No.1 turbo water pipe and gasket.

TURBOCHARGER INSPECTION

INSPECT IMPELLER WHEEL ROTATION
Grasp the edge of the turbine wheel and turn it. Check
that the impeliear wheel turns smoothly.

if the impallar wheal doss not turn or if it turns with a
heavy drag, replace the turbocharger assembly.
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ENGINE — TURBOCHARGER SYSTEM
EG-101

(a)

(b)

4.

{a}
(b)

INSPECT AXIAL PLAY OF TURBINE SHAFT
Insert a dial indicator into the exhaust side hold the
turbine wheel edge by hand, and check the axial play,
Maximum oil clearance:

0.13 mm (0.0051 in.) or less

If the axial play is not as specified, raplace the turbo-
charger assembly.

INSPECT RADIAL PLAY OF TURBINE SHAFT
From oil outlet hole, insert a dial indicator through the
hols in the spacer bearing and set it in the center of

the turbine shaft.

Move the impeller shaft in a radial direction, measure
the radial play of the turbine shaft.
Maximum oil claarance:

0.18 mm (0.0071 in.) or less

If the radial play is not as specified, replace the turbo-
charger assembly,

INSPECT ACTUATOR OPERATION
Disconnect the actuator hose.
Using SST {turbocharger pressure gauge), 8&8 — 9S
kpa (0.90 — 0.98 kgf/cm’, 12.8 — 13.9 psi) of pres-
sure to the actuator and check that the rod moves.
If the rod doas not move, replace the turbocharger
assembly.
SST 09992-00241
NOTICE: Never apply more than 124 kPa (1.26 kgf/cm’,

18 psi) of pressure to the actuator.

ee —2

TURBOCHARGER INSTALLATION

NOTICE: After replacing the turbocharger assembly,

pour approx, 20 em? (1.2 cu in.) of fresh oil into the oi!
inlet and turn the impeller wheel by hand to splash oil on

the bearing.
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1.

(a)
(b)

(9)

(2)

INSTALL NO.1 TURBO WATER PIPE
install a new gasket and the water pipe with the 2
nuts.

Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf}

INSTALL TURBOCHARGER TO EXHAUST
MANIFOLDS
Install a new gasket and the turbocharger to the
exhaust manifolds with the 4 nuts.
Torque: 52 N-m (530 kgf-cm, 38 ft-Ibf}

INSTALL TURBO OIL PIPE
Install a new gasket and the oil pipe with the 2 nuts.
Torque: 16.1 N-m (185 kgf-om, 13 ft-Ibf)

INSTALL TURBOCHARGER AND EXHAUST
MANIFOLDS ASSEMBLY
Instail 2 naw gasket to the cylinder head.
Install the turbocharger and exhaust manifolds as-
sembly with the 12 nuts.
Torque: 41.7 N-m (426 kgf-cm, 31 ft-Ibf)

Install 2 new gaskets and the union bolt of the turbo
oil pipe.
Torque: 24.5 N-m (250 kof-cm, 18 ft-Ilbf)

Connect the turbe oi! hose to the cylinder block.
INSTALL TURBOCHARGER STAY
Torque: 117.7 N-m (1200 kgf-cm, 87 ft-Ibf)
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nuts.

6. INSTALL TURBINE OUTLET ELBOW
Install a new gasket and the outlet sibow with the 4

Torque: &2 N.m (530 kgf-cm, 38 ft-Ibf)

7. CONNECT WATER BY PASS HOSES TO
NO.1 TURBO WATER PIPE

& INSTALL TURBOCHARGER HEAT INSULATOR
Torque: 7.8 N-m {80 kgf-em. 69 In.-Ibf)

9. INSTALL EXHAUST MANIFOLD HEAT INSULATOR
Torque: 16.1 N-m (185 kgf-cm, 13 ft-Ibf}

10. INSTALL INTAKE PIPE
(See step 18 or 19 in cylinder head installation in
Engine Mechanical)

12. FILL WITH ENGINE COOLANT
13. START ENGINE AND CHECK FOR LEAKS
14. CHECK ENGINE OIL LEVEL

SERVICE SPECIFICATIONS
e-05

SERVICE DATA

Turbocharger Turbocharging pressure 38.6 — 50.0 kPa

(0.39 — 0.50 kgf/cm’, 5.6 — 7.3 psi}

Impeller wheel axial play Maximum 0.13 mm (0.0051 in.) or less

Impeller wheel radial play Maximum 6.18 mm (0.0071 in.} or less

008 -

TORQUE SPECIFICATIONS
Part tightened Nem kgf-cm ft bf

No.1 turbo water pipe, Turbocharger heat insulator x Turbecharger 78 80 69 in. bf

Turbocharger x Exhaust manifold 52 530 38

Turbo oil pipe x Turbocharger 181 185 13

Exhaust manifold x Cylinder head 417 425 31

Turbo oll pipe x Cylinder block 245 250 14

Turbocharger stay x Turbocharger, Cylinder biock V7? 1200 87

Turbine outlet elbow x Turbocharger 52 530 3B

Exhaust manrfold heat insulator x Exhaust manifold 18.1 185 13
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FUEL SYSTEM

PREPARATION

SST (SPECIAL SERVICE TOOLS)
mnecs—18

08228-64010 Fuel Filter Wrench

(09269-54020)

(09269-54030)

(09269-54040)

(09252-54020)

Socket 14 mm

Tweezers

Governor Lever Support Bott

Wrench

Regulator Valve Wrench

09236-00101 © Water Pump Overhaul Tool Sat

(08237-00070) Shaft "C* Governor sleeve plug

09241-76022 = Inyectton Pump Stand Sat
iaa

; 09245-54010 = Injection Pump Stand Arm

oy 09260-54012 = Injection Pump Tool Set

(09262-54010) Distsibutor Head Plug Wrench

Bee-
09266-17010 2 Spring Nozzle Tool set
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09268-37020 Master Spring Seat

(09951—05010) Hanger 150

(09952-05010) Slide Arm

(09953-06020) Centar Bolt 150

(09954-05030) Claw No.2

&

. 09950—40010 Puller & Set
coe Dips 3 fe
“ee a, ate

(09957-04010) Attachmant injection pump

08950-50010 Puller © SatEa <, “T
a See a)

eo" 6. ee So

Injecbor pump

Injection pump

Injection pump

Inchon pump

a
Le eaEO

09992-00241 9 Turbocharger Pressure Gauge

RECOMMENDED TOOLS
erore-20

Ee.
08082-00050 TOYOTA Electrical Tester Sot.

09200-00010 Engine Adjust Kit .

09258-00030 Hoss Plug Set. Plug for fuel hose
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ENGINE — FUEL SYSTEM

EQUIPMEMT

Angle gauge

Bross brush

Cust indicator with magnetic base

Graduated cylinder

Injection nozzle tester

Injection pump tester

Inner preesura gauge

Micrometer

Steel square

Timer measuring device

Torque wrench

Veraier calipers

Wooden stick

Donated by Onur Azeri . cruisercult.com



ENGINE — FUEL SYSTEM EG-107

FUEL FILTER

1. DISCONNECT FUEL FILTER WARNING SWITCH
CONNECTOR

2. DRAIN FUEL FROM FUEL FILTER
fa) Install a vinyl hose to the drain cock, and insert the

other end of the viny! hose in a container.
{b) Loosen the drain plug, and drain the fuel,

3. REPLACE FUEL FILTER
A. Remove fue! filter

Using SST, ramove the fue! filter.
SST 08228-64010

B. Remove fuel filter warning switch from fuel filter
Using pliers, ramove the warning switch and O—zing.
NOTICE: Be careful not to demage the warning switch.

. Install tuel filter warning switch to new fuel filter
(a) Install a new O—ring to the warning switch.
(b) Apply fuel to the O—ring of the warning switch.
(c) Install the warning switch to a new fuel fitter by hand.

D. Install new fuel filter
(a) Check and clean the fuel filter installation surface.
(b} Apply fuel to the gasket of a new fuel filter.
(c} Lightly screw the fuel filter into placa, and tighten it

until the gasket comes into contact with the seat.
(d} Tighten it additional 3/4 turn by hand.

4, FILL FUEL FILTER WITH FUEL
Operate the hand pump until you feel more resistance.

5. CONNECT FUEL FILTER WARNING SWITCH
CONNECTOR

6. START ENGINE AND CHECK FOR FUEL LEAKS

PoE?
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+AA A= Fel Heater FUEL HEATER SYSTEM
KI if 2 COMPONENTS INSPECTION

1. REMOVE FUEL HEATER

P2265.

Ohmmeter 1 2. INSPECT FUEL HEATER
ia (a) Apply a vacuum of 34.7 + 5.3 kPa (260 + 40 mmHg.
ro Tel 10.24 + 1.57 in.Hg) or more to the vacuum switch

oy (b} Using an ohmmeter, measure the resistance between
terminal 1 and and the switch body.
Resistance:

Vacuum . oP Sy At 20°C (68°F): 0.5 — 2.09
_ poner If the resistance is net as specified, raplace the fuel

heater and vacuum switch assembly.
Ohmmeter ; INSPECT eeriaieaa wai

. Inspect switch continul

Using an ohmmeter, check that there is no continuity
O ° between terminal 1 and the switch body,

io If continuity is not as specified, replace the fuel heater
and vacuum switch assembly.

B. Inspect switch operation
{a} Apply a vacuum of 34.7 + 5.3 kPa (260 + 40 mmHg,

10.24 + 1.57 in.Hg) or more to the vacuum switch
port.

(b) Using an ohmmeter, check that there is continuity
batween terminal 1 and the switch body.
H operation is not as specified, replace the fuel heater
and vacuum switch assembly.

4. REINSTALL FUEL HEATER

FUEL HEATER RELAY

1. REMOVE FUEL HEATER RELAY
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Ohmmeter

No

Ohmmeter 2

Continuity

. INSPECT RELAY CONTINUITY
(a) Using an ohmmeter, check that there is continuity

between terminals 1 and 3.
(b) Check that there is no continuity between terminals 2

and 4,
If continuity is not as specified, replace the relay.

Continuity

Ohmmeter

| Continuity

3. INSPECT RELAY OPERATION
{a) Apply battery voltage across terminals 1 and 3,
{b} Using an ohmmeter, check that there is continuity

between terminals 2 and 4.
If aperation is not as specified, repiace the relay.

4, REINSTALL FUEL HEATER RELAY

=) @
Battery
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INJECTION NOZZLE
COMPONENTS FOR REMOVAL AND

INSTALLATION

wio EGR System wi EGR System

Injection Nozzie

Nozzle Holder Seat
Cylinder Head
Cover
@ Seal Washer——#. ="

i]
‘

Gasket
No.1 Nozzle Leakage Pipe

1
-

Vacuum Hose - _-
(wi EGR System) .

t t

Vacuum Hose- @ i
Clamp /

1

Vacuum Hose
(wi EGR System)

Intake
Manifold
Insulator

Throttle Position Sensor Connector
@ Non-reusable part (Except Australia M/T)
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INJECTION NOZZLES REMOVAL

1.

(a)

tb)

{c)

{a)

(b)

{c}

5.

{a)

(b}

(c)

(d}

REMOVE INTAKE PIPE
(See step 2 or 3 in cylinder head removal in Engine
Machanical)

REMOVE CYLINDER HEAD COVER
(See step 11 in cylinder head removal in Engine
Mechanical)

REMOVE ACCELERATOR LINK ASSEMBLY
w/o Australia M/T:
Disconnect the throttle position sensor connector
from the bracket.
Disconnect the accelerator link from the injection
pump.

Remove the 2 bolts, nut and the accelerator link as-
sembly.

REMOVE NO.1 NOZZLE LEAKAGE PIPE
Disconnect the fuel raturn hose from the No.1 nozzle
leakage pipe.
Remove the nut holding the No.1 nozzle leakage pipe
to the cylinder head.
Remove the 6 hollow bolts, 7 gaskets and No.1 nozzle
leakage pipe.

REMOVE INJECTION PIPES
Remove the bolt holding the No.3 nozzle leakage pipe
to the intake manifold.
Remove the 4 nuts and 2 clamps from the intake
manifold.
Remove the 2 nuts and 2 clamps.

Loosen the & union nuts of the injaction pipes from
the injection nozzles.
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Good Faulty

fnza

“ = “

Good Faulty Faulty Faulty

Fiupeeg

(oe) Loosen the 6 union nuts of the injaction pipes from
the injection pump.

(f} Remove the 6 injaction pipes,
(g) Remove the 2 intake manifold insulators.

6. REMOVE NOZZLE HOLDER SEALS
Using a screwdriver, pry out the nozzle holder seals
from the cylinder head.

7. REMOVE INJECTION NOZZLES
(a) Remove the bolt holding the nozzle holder clamp te

the cylinder head.
(b) Remove the 6 injection nozzles and seats from the

cylinder head.

(c) Remove the O—ring from the injection nozzle.
HINT: Arrange the injection nozzles in correct ordar.

neee- ot

INJECTION NOZZLES TEST

1. LEAKAGE TEST
While maintaining pressure at about 981 — 1,961 kPa
(10 = 20 kgf/cm? 142 — 284 psi}, balow No.1 opan-
ing pressure [adjust by tester handle}, check that
there is not dripping for 10 seconds from the injection
hole or around the retaining nut.
If the nozzle drips within 10 seconds, replace or clean
and overhaul the nozzle assembly.

2. SPRAY PATTERN TEST
(a) The injection nozzie should shudder at @ certain pum-

ping speed betwean 15 — 60 times (old nozzie) or 30
— 60 times (new nozzle) par minute.

(b) Check the spray pattern during shuddering.
If tha spray pattern is not correct during shuddering,
the nozzle must be replaced or cleaned.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

No.2 Pressure le

Straight Pin ae
Tip Packing

Adjusting Shim

Nozzle Fy
ve

N
aNo.2 1.~ Spring Seat -*

Nozzle Body

Nozzle Holder “7

Retaining Nut -

A
“

No.1 Pressure Nozzle Holder Body

|
|
'
| Spring Seat
|
l Adjusting Shim
!
1 No.1 Pressure Spring
|
- Prassure Pin

Adjusting Shim

INJECTION NOZZLE DISASSEMBLY

DISASSEMBLE INJECTION NOZZLES
(a) Remove the nozzle holder retaining nut.

NOTICE: When disassembling the nozzle, be careful not

to drop the inner parts.

(b) Disassemble the injection nozzle.

INJECTION NOZZLES CLEANING AND ~
INSPECTION

1. NOZZLE CLEANING
(a) To wash the nozzles, use a wooden stick and brass

brush. Wash tham in clean diasel fual.
HINT: Do not touch the nozzle mating surfaces with
your fingers.
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{b) Using a wooden stick, remove the carbon adhering to

the nozzle needle tip.

EG]nee:

(c) Using a brass brush, remove the carbon from the
exterior of the nozzle body (except lapped surface).

(d} Check the seat of the nozzle body for burns or corro-
sion.

(a) Check the nozzle needle tip for damage or corrosion.
If any of these conditions are present, replace the
nozzle assambiy.

FRESE

2. INSPECT NOZZLE ASSEMBLY
Reon of (a) Wash the nozzle in clean diesel fuel,

\ HINT: De not touch the nozzle mating surfaces with
your fingers.

(b} Tilt the nozzle body about 60 degrees and pull the
needle out about one third of its langth.

About 60 degrees

Re

(c} When released, the needla should stick down into the
/ body vant smoothly by its own weight.

(d} Repeat this tast, rotating the needle slightly each time.
If the neadle does not sink freely, raplace the nozzle
assembly.
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SST

3.0 mr
rum ee

a4

sst 9 ~—

Dimension t

‘SST (B)

Pass

| gy
Dimension L1 { {Dimension A

+—SST

P2339
P23328

21539)

INJECTION NOZZLES ASSEMBLY AND
ADJUSTMENT

1. ADJUST NEEDLE—LIFT AND PRE—LIFT
NOTICE: Needle—lift and pre—lift adjustment requires

great precision. so when doing this operation, make sure

everything is clean and that no foreign substances are

trapped.

A. Adjust needle—lift
(a} Using SST, install the SST to the dial indicator so that

the protrusion shown in the illustration is 3.0 mm
(0.118 in.) or lass.
SST 09268-17010

(b) Using SST, set the dial! indicator scale to O mm (0 in.)
on top of the SST or the surface piate.
SST 09268-17010

(c} Using a micrometer, measure dimension t of the SST
(A).
SST(A) 09268-17020

(d} Using SST, place the nozzia assembly and SST (A) on
the SST (B} as shown in the illustration.
SST(A) 09268-17020

(8) 09268-17010

(e) Using SST, set the SST above the nozzle, and measure
dimension A.
SST 09268~—17010
Dimension Lt = t—A

(f} Remove the SST and needle tip from the nozzle bedy.
SST 09268-17020
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Cm, Upward

LL
Cownward

SST

\
I

ssT

P23320
23372
P23330

Dimension L2

-—-SST

215292

Dimension L3

rr

‘ “

Lessa

Upward

Downward SST (A)
Wwe ®

7 (8)
‘e

(gs)

{hy

(i)

(i

Place the tip packing and straight pins on the nozzle
body as shown in the illustration.
NOTICE: Position the tip packing on top of the nozzle

body In the direction shown in the illustration.

Using SST, install SST holes to the straight pins, and
set dial indicator scala to O mm (0 in.) on top of tha
nozzle assembly.

SST 09268-17010
Using SST, set the dial indicator abova the SST or the
surface plate, and measure dimension L2.
SST 09268-17010

Using a micrometer, measure dimension L3 of the
adjusting shim.
Needle~lift = (L1 + L2) — L3
Needle — lift: 0.23 — 0.28 mm (0.0091 — 0.0110 in.)

If the needle — lift dimension is not as specified,
change the adjusting shim.
Adjusting shim thickness mm (in.):

1.906 (0.0748) 1.926 (0.0758) 1.950 (C 0768)

1.975 (0.0778) 2.000 (0.0787} -

(a)

HINT: If the shim is made thicker, tha needle—lift is
decreased.

Adjust pre—lift
(See steps (a) to {c) in step A)
Using SST, place the nozzle assembly, the adjusting

shim selected step A and SST (A) on the SST (B) as
shown in the illustration.

SST(A) 09268~17020
(B) 09268—~ 17010
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(b) Using SST, set the SST above the nozzle, and measure
dimension B.
SST 09268-17010
te. Dimension of the SST (A) (Sea step (c) in step A)
Dimension C = B—t

Dimension cf { Dimension B

--—S8T

P2719
P23323

ZISRG

(c) Using a micrometer, measure dimension D of the tip

4. packing.teat Dimension D Dimension L4 = BD — C

ie

4
FT

Dimension
L4

Peagad

{d) Using a micrometer, measure dimension E and F of
the No.2 pressure spring seat.
Dimension L5 = E — F

Pre—lift = 14 — LS

Pra—lift: 0.085 — 0.105 mm (0.00335 — 0.00413 in.)

If the pre—lift dimension is not as specifiad, change
the adjusting No.2 pressure spring seat.
Adjusting spring seat thicknass mm ([in.):

Dimension E Dimension F

aw sor
ft

PETS 3.09 (0.1217} 3.42 (0.1228) 3.15 (0.1240)
3.18 (0.1252) 3.21 (0.1264) 3.24 (0.1276)

3.27 (0.1287) - -

HINT: If the shim is made thicker, the pra—life is
decreased.
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2.

(a)

ib)

(c}

{d)

(8}

(f)

CHECK NO.2 OPENING PRESSURE
Assemble these parts:
(1) Nezzle holder body
(2) No.1 pressure spring seat
(3) Adjusting shim
(4) No.2 pressure spring
(5) SST
{6} Tip packing
{7) Straight pins
(8) Adjusting shim selected in step 1. A above
(9) Nozzle assambiy

(10) Retaining nut
SST 09268-17020
NOTICE: Do not assemble the No.1 pressure spring. No.1

pressure pin and adjusting shim for adjustment of the No.
1 opening pressure.

HINT: Align the holes of the nozzle body, tip packing
and nozzle holder body.

Using a 14 mm daép socket wrench, torque the retain-
ing nut.
Torque: 30 N-m (300 kgf-cm, 22 ft-lbf}

NOTICE: Over torquing could cause the nozzle deforma-

tion and the needle adhesion or other defects.

Install the injaction nozzle to the injection nozzie hand
tester and biaed air from the union nut.
CAUTION: Do not place your finger over the nozzle injec-
tion hole.

Pump the tester handle a few times as fast as possible
to discharge the carbon from the injaction hols.

Pump the tester handle slowly and observe the pras-
sure gauge.

Read the pressure gauge just as tha injection oressure
begins to drop.
No.2 opening pressure (Inspection pressure):

23,046 — 24,026 kpa (235 — 245 kgt/em', 3,342 —
3,485 psi)

HINT: Proper nozzle operation can be determined by a
swishing sound.
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If the opening pressure is not as specified, disassem-
ble the nozzle and change the adjusting shim on the
top of the No.2 pressure spring.
Adjusting shim thickness mm (in.):

Good

FIDG70

(9)
(h)

(a)

(b)

Donated by Onur Azeri . cruisercult.com

0.700 (0.0278) 0.850 (0.0335) 1,000 {0 0394)

1.026 (0.0404) 1.150 (0.0453) 1.175 {0 0463)

1.276 (0.0502) 1.300 (0.0512) 1.425 {0 0561}

1.450 (0.0571) 1.575 (0.0820) 1.800 {0.0630}

1.725 (0.0679) 1.750 (0.0889) 1,900 (0 0748)

2.050 (0.0807) ad -

HINT:
® = Varying the adjusting shim thickness by 0,025

mr (0.0010 in.) changes the injaction pressure
by about 470 kpa (3.8 kgf/cm’, 54 psi).

® §=Only one adjusting shim should be used,
There should be no dripping after injection.
After checking the No.2 opening pressure, disassem-
ble the nozzle.
ADJUST NO.1 OPENING PRESSURE
Assemble the nozzie holder body, adjusting shim for
adjustment of No.1 opening pressure, No.1 pressure
spring, No.1 pressure pin, adjusting shim. No.1 pres-
sure spring seat, adjusting shim selected in step 2
above, No.2 pressure spring. adjusting No.2 pressura
spring seat selected in step 1. B, tip packing, straight
pins, adjusting shim selected in step 1. A and nozzie

assambly, and finger tighten the retaining nut.
HINT:
® = Align the holes of tha nozzle body, the distance

piece and the nozzle heldar body.
@ = = When the thickness of the originally used adjust-

ing shim is not known, use a shim 1.5 mm (0.59
in.) thick instead,

Read the pressure gauge just as the injection pressure
bagins to drop.
(See steps (6) to {f) in step 2 above)
No.1 opening pressure:

17,652 — 18,633 kpa (180 — 190 kgt/cm’, 2,560 —

2,702 psi)

HINT: Proper nozzle operation can be determined by a
swishing sound.

If the opening pressure is not as specified, disassem-
ble the nozzle and changa the adjusting shim on the
top of the No.1 pressure spring.
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Adjusting shim thickness mm (in.):

0 825 (0 0325) 0.900 10.0954) 0.975 (00384)

1.050 (0 0413) 1.125 (0 0443) 1.200 (0.0472)

1.275 (0.0502) 1.350 (0.0532) 1.425 (0.0561)

1,500 (0 0591) 1.575 (0.0620) 1.650 (0.0650)

1.725 (0.0678) 1.800 (0 0708} 1.875 (0.0738)

1.950 (0.0768) 2.000 (0 0787} 2.100 (0.0827)

2.175 (0 0856) - =

HINT:
® Varying the adjusting shim thickness by 0.025

mm (0.0010 in.) changes the injection pressure
by about 470 kpa (3.8 kgf/cm’, 54 psi).

® Only one adjusting shim should be used,
(c) There should be no dripping after injection.

(See step (9) in step 2 above)

INJECTION NOZZLES INSTALLATION

1. INSTALL INJECTION NOZZLES
(a) Install a new O—ring to the injection nozzle.
(b) Place 6 new nozzla seats into the injection nozzle

holes of the cylinder head.
{c}) Install the injection nozzles with the nozzle holder

clamp, washer and belt to the cylinder head.
Torque: 25 N-m (256 kgf-cm, 18 tt-Ibf)

(d) Inspect the valve clearance.
(Sea steps 2 to 4 in valve clearance inspection and
adjustment}

2. INSTALL NOZZLE HOLDER SEALS
Install the 6 new nozzle holder seals to the cylinder
head with your hand.

3. INSTALL INJECTION PIPES
(a) Place the 2 intake manifold insulators on the intake

manifold.
{b) Attach the 6 injection pipes to the injection nozzle and

injection pump.
(c} Tighten the 6 union nuts to the injection pump.

Torque: 24.5 N-m (250 kgf-cm, 25 ft-Ibf)
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(d)

(8)

(f}

i)

4.

{a)

{b)

eS (c)

7 No.1 Nozzle \/]]
Leakage Pipe 5.

{a)

Cylinder Head (b)

6.

7.

8.

Tighten the 6 union nuts to the injection nozzla.
Torque: 24.5 N-m (250 kgf-em, 25 ft-lbf)

Install the 2 clamps with the 2 nuts.
Torque: 6.4 N-m (65 kgf-cm. 56 in.-Ibf}

Install the 2 clamps with the 4 nuts to the intake
manifold.
Torqus: 6.4 N-m (65 kgf-cm, 56 in.-Ibf}

Install the No.3 nozzle leakage pipe with the bolt.
Torque: 19.6 N-m {200 kgf-em, 15 ft-Ibf)

INSTALL NO.1 NOZZLE LEAKAGE PIPE
Install the 7 new gaskets, No.1 nozzle leakage pipe to
the cylinder head, injection nozzle with the 6 hollow
screw and nut.
Torque:

Hollow screw: 18 N-m (176 kgf-em, 713 in.-Ibf)

Nut: 19 N-m (186 kgf-cm, 14 ft-Ibf}
NOTICE: Install the gasket (A) so that its connecting part

is botween the pipe as shown in the illustration.

Using SST, apply the SST to the fuel return side of the
No.1 nozzle leakage pipe, and maintain 49 kPa {0.5
kgf/cm?, 7.1 psi} of prassure for 10 seconds te check
that there are no jeaks.
SST 09992-00241
Connect tha fuel return hose to the No.1 nozzle leak-
age pipe.

INSTALL ACCELERATOR LINK ASSEMBLY
Install the accelerator link assembly with the 2 bolts
and nut.
Torque: 18.6 N-m (200 kgf-cm, 14 In.-lbt}

Connect the accelerator link to the injection pump.
w/o Australia M/T:
Connect the throttla position sensor connector to the
bracket.
INSTALL CYLINDER HEAD COVER
(See step 10 in cylinder head installation in Engine

Mechanical)
INSTALL INTAKE PIPE
(See step 18 or 19 in cylinder head installation in
Engine Mechanical)
START ENGINE AND CHECK FOR FUEL LEAKAGE
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INJECTION PUMP
COMPONENTS FOR REMOVAL AND

INSTALLATION

w/o EGR System w/ EGR System

Se BS EGR Valve Bracket
Intake : = eS . A
Pipe e , ? Ai —

= : ft. "Ei a aaagre SNS on Gasket
Vacuum . hie ct 7
Hose is r ; aoe

Intake Pips Assembly
Intake Heater

= 55 Imake Pipe
insulator

—

~ Soe
we

~~ -_
Vacuum Hose (w/ EGR System)

Clamp (w/ EGR System)

Vacuum Hose (w/ EGR System}

No.2 Carnshaft
Timing Pulley No.1 Flange

Timing Belt Tensioner weor? we aa,

~ KS; 2
Clip —@

No.2 Flange

Timing Beit Cover Timing Belt

Seaf Washer——S 8

Clamp Gasket

Vacuum Hose -
* Insulator

gp 8 - _ Seal Washer

Seal Washer

+ Non-reusable part
P2071
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Injection Pipe

Clamp

Accelerator Link
Assembly

Intake Manifold insulator

No.3 Nozzle Leakage Pipe !

Throtile Position Sensor
Connector
(Except Australla M/T)

Boost Compensator Hose

SICS Vacuum
Hose

wi BACS
BACS Vacuum Hose

No.1 Cylinder Slock
{asulator

Water Bypass Hose

@ Non-reusable part + pm
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ENGINE — FUEL SYSTEM

w/ EGR System

P1Z198
Z15577

INJECTION PUMP REMOVAL

1.

2.

(a)

{b)

(c}

DRAIN ENGINE COOLANT
(See coolant replacement in Cooling System)
REMOVE TIMING BELT
(See steps 1 to 3 in timing belt removal in Engine
Mechanical)

REMOVE NO.2 CAMSHAFT TIMING PULLEY
(See step 5 in timing belt removal in Engine
Mechanical)
REMOVE INJECTION PIPES
(See steps 1, 3 and 5 in injection nozzle removal)
DISCONNECT WATER BYPASS HOSES FROM
THERMO WAX
DISCONNECT HOSES
Disconnect these hoses from the injection pump.
(1) SICS vacuum hose
(2) Boost compensator hose

(3) w/ BACS:
BACS vacuum hese

REMOVE INJECTION PUMP
Hold the crankshaft pulley, and remove the injection
pump drive gear set nut,
NOTICE: Do not turn the crankshaft pulley. The valve

heads will hit against the piston top.

Ramove the O-ring from the injection pump drive
gear.

Remove the 2 boits holding the injection pump to the
injection pump stay.
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(8)

(f

(9}
(h}

(cd) Before removing the injection pump, check if the
period lings are aligned.
If not, place naw matchmarks for reinstallation.
Ramove the 2 nuts holding the injection pump to the
timing gear case.

(ES,

Using SST, remova the injaction pump.
SST 08950-40010 (09957-04010),

09950-50010 (09951-05010, 69952-05010,
09953-05020, 09954—05030)

NOTICE:

s Tighten the 2 bolts more than 8 mm (0.31 in.).

@ Set SST so that it is balanced.

. Do not hold or carry tha injection pump by the
adjusting lever.

© ~=Do not put the Injection pump at an angle more than

45° from the horizontal,
Remove the No.1 cylinder block insulator,
Ramove the O-ring from the injaction pump.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

eR ai Throttle Position Sansor
(Excapt Australia M/F)ea)

SICS Adjusting Screw

W761
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No.2 Flywepht Bearing
Washer

SteaveStop Ring ‘7 Phug
No.1 Flyweight
Washer

Bearing Retainer Distributive
Governor Gear Ring Head PiAdjusting Washer E “a

@ Gasket
Governor Shaft

Olatributiva
Head Plug Bolt

Delivery Valve

# O-Ring

2 unger Adjusting Plunger Spring Shin

Plunger Spring

Spill Ring

Upper Piunger Plate

Pump Plunger Plunger

va

g E
I

---- 
+--+ 

ee 
ne 

ee

?

2 an

Timer Sub-Piston.

Timar Inner Spring

Timer Outer Spring
Rolier and Washer

Timer Shim

Timer Adjusting Screw

@ Non-rausable part LH Tenet Cover:
Ces al
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5 mm Hexagon
Wrench

Pear

5mm Hexagon Wrench At
F227

INJECTION PUMP DISASSEMBLY

{a)

{b}

(b)

(a)

(b)

(c}

(dq)

(e)

MOUNT PUMP ASSEMBLY TO SST (STAND)
SST 09241 — 76022, 09245-54010
REMOVE SET KEY OF DRIVE PULLEY FROM DRIVE
SHAFT
wf A/C:
REMOVE IDLE—UP ACTUATOR

REMOVE FUEL PIPES
Remove the cap nut, bolts, fuel inlet pipe and 2 gas-
kets.
Remove the union bolt, No.2 nozzle leakage pipe and 2
gaskets.

REMOVE IDLE—UP LEVER
Remove the idle—up lever link from tha adjusting
lever.
Using a 5 mm hexagon wrench, ramove the 3 bolts
and idle—up lever.

REMOVE THERMO WAX
Using a & mm hexagon wrench, temporality install the
bolt (A).
Using a screwdriver, turn the cold starting lever coun-
terclockwise.
Using a 5 mm hexagon wrench, remove the bolt (B).

Put a metal plate (thickness of 5.0 — 8.0 mm (0.20 —
0.31 in.}) between the cold starting lever and thermo

wax plunger.
Using a 5 mm hexagon wrench, remove the 2 bolts.
thermo wax and O-ring.
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Hexagon
Wrench

P22?

7.

(a}
(b)
(c}
(d)

(e)
(f}
(a)

10.

w/o Australia M/T:
REMOVE THROTTLE POSITION SENSOR AND
BRACKET ASSEMBLY
Using a 5 mm hexagon wrench, remove the 3 bolts,
the throttle position sensor and bracket assembly.

REMOVE SICS ACTUATOR
Ramove the SICS adjusting screw.
Remove the clip.
Disconnect tha wire harness,
Ramove the nuts and SICS actuator.

Remove the lock plate,
Remove the maximum speed adjusting screw,
Using a 5 mm hexagen wrench, remove the 3 bolts
and SICS actuator bracket.

REMOVE NQ.1 SICS LEVER
Ramove tha nut and No.1 SICS lever.

REMOVE CAP
Remove the cap and gasket.
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11. REMOVE FUEL CUT SOLENOID
{a) Disconnect the lead wire connector from tha bracket.
(b) Disconnect the wire harness from the wire clamp.
(c) Disconnect the dust cover from the fuel cut solenoid.
(d) Remove the nut, lead wire and dust cover,
(e) Remove the fuel cut solenoid, O—ring, spring, valve,

strainer and wave washer.

12. REMOVE PICKUP SENSOR
{a) Remove the pickup sansor and O—ving.
(ob) Disconnact the sensor lead wires from the connector.

13. REMOVE ADJUSTING LEVER
{a) Place the matchmarks on adjusting lever and shaft.
(b) Remove the nut, adjusting lever and return spring,

14. REMOVE GOVERNOR COVER
(a) Remove the idle speed adjusting scraw.

(b) Using a 5 mm hexagon wrench, remove the 4 bolts,

Hexagon
Wrench

Lis]
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Europe

215518

Australia

FU2252 25519

Pee

5mm
Hexagon
Wrench

P22031

(c}

(d)

15.

(a)

(b)

B.

(a)

Europe:
Disconnect the adjusting lever shaft assembly from
the governor link, and ramove the governor cover and
gasket,

Australia:
Disconnect the speed control spring from the spring
seat, and remove the spring seat, damper spring.
speed control spring. the governor cover, adjusting
lever shaft assembly and gasket.

REMOVE GOVERNOR ADJUSTING LEVER SHAFT
FROM GOVERNOR COVER
Remove the adjusting lever shaft assembly from the
governor cover.

Disassemble these parts:
(1) O-ring

(2) Washer

DISASSEMBLE BOOST COMPENSATOR
Remove lever control spring
Remove the bolt, gasket and laver control spring.

Remove boost compensator diaphragm
Using a 5 mm hexagon wranch, remove the 4 bolts.
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CH a) (b) Remove these parts:
(1) Diaphragm cover

Q— {2} (2} Diaphragm assembly
r (3) (3) Spring

g— (4) {4} Boost compensator shim

(b) Remove the nut, and disassemble these parts:
{1) 2 spring seats

(1) (2} Diaphragm
—{2) {3} Push rod

inna
Pus

C. Remove guide bushing

. Remove control lever
{a) Using a 4 mm hexagon wrench, remove the 2 bolts

and gaskets.

Hexagon
Wrench

{b) Using a small screwdriver, push out the support pin
and remove the control lever.
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(c)

E.

(a)

(b)

(b)

G.

(a)

ib)

Hexagon SS
Wrench

FUIBIT aN

17.

18.

Using needle nose pliers. ramove the connecting pin.
NOTICE: Se careful not to damage tha connecting pin.

Tape the tip of the pliers.

FEC"
See oeriatel

Remove No.2 SICS lever

Remove the No.2 SICS lever, O—ring and washer
assembly from the governor cover.
Disassemble these parts from the No.2 SICS lever, O
—ring and washer assembly,
1) O-ring
{2) Washer

Remove overflow screw
w/o BACS:
Ramove the rubber cap and overflow screw.
w/ BACS:
Remove the overflow serew and gasket.
Remove full load set screw
CHECK FLYWEIGHT HOLDER THRUST

CLEARANCE
(See step 16 in injection pump assembly)
Thrust claarance:

0.16 — 0.35 mm (0.0069 — 0.0138 in.)

REMOVE GOVERNOR SHAFT AND FLYWEIGHT
HOLDER
Remove the governor shaft flock nut by turning it
clockwise.
NOTICE: The governor shaft and lock nut have LH

threads.

Using a 5 mm hexagon wrench, remove the governor
shaft, O—ring clockwise and ramove these parts:
(1) Flyweight holder assambly
(2) No.1 flyweight washer
(3) Governor gear adjusting washer
HINT: Be careful not to drop the 2 washers into the
pump housing,
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(e)

5mm

Wrench
Hexagon

(a)

{b)

§ mm
TM Hexagon

Wrench

{a)

(b)

19.

20.

21.

Remove these parts from the flyweight holder:
(1) Governor sleeve
(2) No.2 flyweight washer
(3) 4 flyweights

REMOVE INJECTION PUMP STAY AND FUEL PIPE
BRACKET

Using a 5 mm hexagon wrench, ramove the 4 bolts
and injection purnp stay.
Remove the bolt and fuel pipe bracket.

REMOVE DISTRIBUTIVE HEAD PLUG
Using SST, remove the distributive head plug and O—
ring.
SST 09260-54012 (09262-54010)

REMOVE DISTRIBUTIVE HEAD
Using a 5 mm hexagon wrench, remove the 4 bolts
and wire clip.

Remove the distributive head and these parts:
{1} 2 lever support springs
(2) 2 plunger spring guides
{3} 2 plunger spring shims
(4) 2 upper spring seats
(5) 2 plunger springs
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22. REMOVE PUMP PLUNGER
mw Using SST, remove the pump plunger and plunger
(2) adjusting shim together with thease parts:
(3) ———_@> (1) Spill ring
(4)—_& (2) Lower spring seat

Plunger (3) Upper plunger plate
(4) Lower plunger plate

Shim SST 09260 —5401 2 (09269-54030) a EG?
PryBe8 nsa00 NOTICE: Do not touch the sliding surfaces of the pump “' ”

plunger with your hand.

23. REMOVE GOVERNOR LINK
Using SST. remove the 2 support bolts, gaskets and
governor link.

SST 09260—54012 (09269 —54040}

P23516

24. REMOVE FACE CAMPLATE AND COUPLING
Ramove the face camplate and coupling.

Pes

25. REMOVE ROLLER RING AND DRIVE SHAFT
(a) Remove the timer clip and stopper pin.

(b) Push the slide pin toward inside.

PIZ196
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PIsTs6

O12

Joint Rubber

Drive Gear

Drive Shaft Assembly

Laat) iol

5 mm
Hexagon
Wrench

(c)

(d)

(s)

(f

Push the drive shaft, and remove the roller ring, 4
rollers and shims assembly,
NOTICE:

2 Be careful not to drop the rollers.

e Do not alter the position or assembly of the rollers.

Using vernier calipars, measure the protrusion of the
coupling spring.
Protrusion:

1.0 — 1.4 mm (0.03837 — 0.05612 in.)

If the protrusion is not as specified, replace the cou-
pling spring.
NOTICE: Do not remove the coupling spring unless neces-

aary. If you remove the coupling spring, replace it with «

new one.

Remove the drive shaft, governor drive gear, 2 joint
rubbers assembly, set key and drive shaft washer.

Remove the drive gear and 2 joint rubbers from the
drive shaft assembly.

26. REMOVE TIMER

(a) Using a 5 mm hexagon wrench, remove the 4 bolts.
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(b) Remove these parts:

(1) LH timer cover, timer adjusting screw and nut

aw =

(2) (4)

(2}
(3)
(4)
(5)
(6)
{7}

assembly
O-ring
Shim
Outer spring
Inner spring
RH timer cover
O-ring

(8) Piston
(9) Sub—pisten

5mm (c) Remove the nut from the LH timer cover.
Hexagon (d) Using a 5 mm hexagon wrench, remove the timer
Wrench see

adjusting screw.
{a} Remove the O—ring from the timer adjusting ring.

PIts7s

27. REMOVE FUEL FEED PUMP
{a} Ramove the 2 screws.
(b) Using a piece of wire, remove the feed pump cover.
(c) Remove tha feed pump rotor, 4 blades and liner.

NOTICE:
+ Be careful not to interchange the blade positions.

e Be careful not to damage the pump body.

28. REMOVE REGULATOR VALVE
Using SST, remove the regulator valve and 2 O-rings.
SST 09260—54012 (09262—54020)

29. REMOVE FUEL INLET HOLLOW SCREW
Remove the hollow scraw and gasket.

(am
e eS

 %
sa

s 
Pe

Uc
!

AY
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ENGINE — FUEL SYSTEM

INJECTION PUMP COMPONENTS

INSPECTION

1. INSPECT DELIVERY VALVES
(a) Attach the nozzle tester to the delivary valve holder of

the pipe you wish te measure.
(b) Use the nozzle tester to check the valve opening

pressure of the delivery valve.
Standard valve opening pressure:

7,350 -- 8,330 kPa

(76 — 85 kgf/om’, 1,067 — 1,209 psi}

If the valve opening pressure of the delivery valve is
not within specification, replace the delivery valve
assembly.
SST 09260—54012 (09269-54020)
Torque: 59 N-m (600 kgf-cm, 43 ft-lbf)
NOTICE: Do not lose the steel belli when doing an over-

haul.

2. INSPECT PUMP PLUNGER, SPILL RING AND
DISTRIBUTIVE HEAD

{a} Tilt the spill ring (distributive head) slightly and pull
out the plunger.

(b) When released. the plunger should sink down smooth-
ly into the spill ring (distributive head) by its own
weight.

(c) Rotate the plunger and repeat the test at various
positions.
If the plunger sticks at any position, replace the parts
as a set.

(d) Insert the governor link ball pin into the spill ring and
check that it moves smoothly without any play.

a 3. INSPECT PLUNGER SPRINGS FOR DEVIATIONDeviation fama . + oge
= Using a steel square, check the deviation of the plung-

“| er springs.
Maximum deviation:

2.0 mm (0.079 In.)

lf deviation is greater than maximum, replace the
springs.

Boxe
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4.

(b)

8.

(a)

INSPECT SPRING LENGTH
Using vernier calipers, measure the frae langth of
each spring.
Spring free length:

Delivery valve spring

12.6 mm (0.496 in.)

Plunger spring

34.09 mm (1.342 in.)
Boost compensator spring

19.4 mm (0.764 in.)

If the free length is not as specified, replace the spring

(s).
INSPECT ROLLER RING AND ROLLERS
Using a dial indicator, measure the roller height,
Maximum roller height variation:

0.02 mm (0.0008 in.)

If the variation is greater than specification. replace
the roller ring and roller as a set.
INSPECT FUEL CUT SOLENOID
Connect the solenoid valve body and terminal to the
battery terminals.
You shoutd feel the click from the solenoid valve when
the battery power is connected and disconnected.
If the solenoid valve is not operating properly, replace
it.

INSPECT PICKUP SENSOR
Using an ohmmeter, measure the resistance between
the tarminals.
Resistance:

650 - 970 9

If resistance is not as spacified, raplace the sensor,

IF NECESSARY, REPLACE OIL SEAL
Using a wrench, pry out the oil seal.
NOTICE: Be careful not to damage to the pump body.
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22 mm Socket
Wrench

(b) Apply MP grease to the lip of a new oil seal.
{c) Using a 22 mm socket wrench, tap in the oil seal until

its surface is flush with the pump housing.

FUuzae?

a

INJECTION PUMP ASSEMBLY

1. INSTALL FUEL INLET HOLLOW SCREW
Install a new gasket and the hollow screw.
Torque: 37 N-m (375 kgf-cm, 27 ft-lbf)

2. INSTALL REGULATOR VALVE
{a) Install 2 new O—rings to the regulator valve.
{b) Using SST, install the ragutator valve,

SST 09260—54012 (09262—54020)
Torque: 8.8 N-m (86 kgf-cm, 78 in.-Ibf)

3. INSTALL FUEL FEED PUMP
{a} Install the liner, rotor and 4 blades.
{o) Check that the liner and blades are facing in the

correct direction, as shown.
{c) Check that the blades move smoothly,
(d) Align the fuel outlet holas of the cover and liner.
{e) Install the pump cover with the 2 screws.

Torque: 3.0 N-m (31 kgf-cm. 27 in.-Ibf)

(f) Check that the rotor moves smoothly.
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4. INSTALL DRIVE SHAFT
(a) Install the drive gear on the drive shaft assembly as

Drive Gear shown.

{b) Install 2 new joint rubbers into the drive gear.

Joint Rubber

(c) Position the key groove of the feed pump rotor
upward,

(d} Install the drive shaft washer and set key on the drive
shaft and insert tha drive shaft assembly into the

pump housing.

(8) Check that the drive shaft turns without catching.

5. INSTALL TIMER PISTON
(a) Apply grease to the timer piston.
(b) Install the sub—piston into the timer piston.
(c}) Insert tha timer piston into the pump housing,
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Pt2199

FBS,

Simm
Hexagon
Wrench

Pid7a

@.

(a)

{b)

(c)

(d}

(e)

(a)
(b)

(c)

INSTALL ROLLER RING
Install the slide pin, 4 rollers and 4 washers on the
roller ring.
Check that the roller is facing the flat surface of the
washer.
Instail the roller ring into the pump housing.

Carefully install the slide pin into the sub— piston.

Install the stopper pin and clip.

INSTALL TIMER SPRING
Install a naw O—ring to the timer adjusting screw.
Using a 5 mm hexagon wrench. install tha timer ad-
justing screw to the LH timer cover and temporarily
install the nut.

Install these parts:
(1) New O-ring
(2) RH timer cover
(3) Inner spring
(4) Outer spring

(5) Shim
(6) New O—ring

(7) LH timer cover, timer adjusting scraw and nut
assambly
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5 mm
Hexagon
Wrench

(d) Using a 5 mm hexagon wrench, install the 4 bolts,
Torque: 8.36 N-m (85 kgf-cm, 74 in.-Ibf)

fee

8. PRESET TIMER ADJUSTING SCREW
(a) Using vernier calipers, measure the protrusion of the

adjusting screw from the timer cover.
Protrusion:

7.6 — 8.0 mm (0.295 — 0.316 in.)

Hexagon
Wrench

(b} Using a 5 mm hexagon wrench, adjust the protrusion
of the adjusting screw from the timer cover.

(c} Tighten the nut.
Torque: 14.2 N-m (145 kgf-com, 11 ft-Ibf)

9. ADJUST PLUNGER SPRING SHIM
(a) Install these parts to the distributive head:

(1) 2 plunger spring guides

(2) 2 upper spring seats
(3}\ 2 plunger springs
(4) Lewer spring seat
(5) Upper plunger plate
(6) Lower plunger plate
(7) Pump plunger
HINT: Do not assemble the plunger spring shims at

this time.
(b) Using vernier calipers, measure clearance A indicated

in the illustration.
{c) Determine the plunger spring shim siza by using these

formula and chart,
New plunger spring shim thickness = 7.0 — A
A... Measured plunger position
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Plunger spring shim selection chart: mm (in.}

Measured clearance Shum thickness

More than 6.5 (0.258) 05 (0.020)

6.2 — 6.4 (0.248 — 0.252) 0.8 (0.033)

60 — 6.} (0.236 — 0.240) 1.0 (0.039)

6.8 — 5.9 (0.228 — 0.232) 1.2 (0.047)

5.5 — 5.7 (0.217 — 0.224} 1.5 (0.059)

§.2 — 5.4 (0.205 — 0.213) 1.8 (0.071)

Freese rusts nisi Less than 5.0 (0.197) 2.0 (0.079)

HINT:
@ or a measurement between listed sizes, use the

next larger size. For example, if thickness is 1.1
mm (0.043 in.) by calculation, use a 1.2 mm
(0.047 in.) shim.

® Select 2 shims which have the same thickness.
10. INSTALL COUPLING

Install the coupling.

11. INSTALL FACE CAMPLATE
(a) Face the drive shaft with the key groove facing

upward.
(b) Install the camplate with the camplate pin facing the

governor cover side.

12. INSTALL GOVERNOR LINK
(a) Using SST, install the governor link with 2 new gas-

kets and the 2 support boits.
Torque: 14 N-m (140 kgf-cm, 10 ft-Ibf)

SST 09260-64012 (09269-54040)
(b) Check that the governor link moves smoothly.

13. INSTALL PUMP PLUNGER
{a) Place the previously used plunger adjusting shim on

the center of the camplate.
NOTICE: Do not apply grease to the shim.
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(b)

(c)
Ball
Pin 72

Pin Ns SST
Groove

{d)

(e)

{a)

FUO210 ~FUG2I1 709107

{b)

{c)

Hexagon
Wranch

14.

Install these parts to the pump plunger:
(1) Lower plungar plate
(2) Upper plunger plate
(3) Lower spring seat
(4) Spill ring
HINT: Face the spill ring with the hole facing the lower
spring seat.

Align the pin groove of the plunger with the pin of the
face camplate.
Align the ball pin of the governor link with the pin hole
of the spill ring.
Using SST, install tha pump plunger and 2 plunger
springs.
SST 09260-54012 (09269 —54030}

INSTALL DISTRIBUTIVE HEAD
Apply grease to these parts and install them to the
distributive head:
(1) 2 plunger spring guides
(2) 2 new selected plunger spring shims
(3) 2 upper spring seats
(4) 2 laver support springs
(5) New O—ring

Install the distributive head.
NOTICE: Be careful not to damage the pump plunger.

Using a 5 mm hexagon wrench, install the 4 bolts and
wire clip.
Torque: 12 N-m (120 kgf-cm, 9 ft-Ibf)

HINT: Use the bolt which is 45 mm (1.77 in.) in length.

Donated by Onur Azeri . cruisercult.com



EG-146
ENGINE — FUEL SYSTEM

HexagonWrench NR

15. INSTALL GOVERNOR SHAFT AND FLYWEIGHT

(a)

{b)
{c)

id}

(e}

16.

HOLDER
Install these parts to the flyweight holder:
(1) 4 flyweight
{2} No.2 flyweight washer
(3) Governor sleeve
HINT: Replace the 4 flyweights as a set.

Install a naw O—ring to the governor shaft.
Place the flyweight holder assembly (1) in position,
and install the governor gear adjusting washer (2) and
No. 1 flywaight washer (3) between the flyweight
holder and pump housing.
Install the governor shaft through the governor gear
adjusting washer, No.1 flyweight washer and fly-

weight holder assembly.
Using a § mm hexagon wrench. turn the governor
shaft counterclockwise.
GHECK FLYWEIGHT HOLDER THRUST
CLEARANCE
Using a thickness gauge. measure the thrust clear-
ance between the housing pin and flyweight holder.
Thrust clearance:

0.15 — 0.35 mm (0.0059 — 0.0136 in.)

{f the thrust clearance is not as specified, adjust with
a governor gear adjusting washer,
Governor gear adjusting washar thickness:

1.05 mm (0.0413 wn.) 1.25 mm (0.0492 in.) 1.45 mm (0.0571 in)

1.65 mm (0.0650 in} 1.85 mm (0.0728 in.) -

5mm
Hexagon
Wrench

Ptigeo

17.

(a)

(b)

ADJUST PROTRUSION OF GOVERNOR SHAFT
Using vernier calipers, measure the protrusion of the
governor shaft,
Protrusion:

0.5 — 2.0 mm (0.020 — 0.079 in.)

If the protrusion is not as specified, adjust by turning
the govarnor shaft.

Using a 5 mm hexagon wrench, install and tighten the
nut while holding the governor shaft with a 5 mm
hexagon wrench,
Torque: 27 N-m (275 kgf-cm, 20 ft-Ibt}
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@ (a)
w/o BACS

(b)

B.

(a)

(b)

paasaa nee

Cc.

{a)

(b)

Hexagon
Wrench

(c)

Fuzi2

18.

Donated by Onur Azeri . cruisercult.com

ASSEMBLE BOOST COMPENSATOR

Install overflow scraw
w/ BACS:
Install the overflow screw with a new gasket.
Torque: 24.55 N-m (250 kgf-cm, 18 ft-lbf}

w/o BACS:
Install the overflow scraw.
Torque: 24.55 N-m (250 kgf-cm, 18 ft-lbt)

w/o BACS:
Install the rubber cap facing the arrow downward.
Install No.2 SICS lever
Assemble these parts to the No.2 SICS levar.
(i) Washer
(2) New O-ring
Install the No.2 SICS lever, washer and O—ring as-
sembly to the governor cover.

Install control lever
Insert the connecting pin into tha governor cover,

Using a small screwdriver, install the control lever
with the support pin.

Using a 4 mm hexagon wrench, install 2 new gaskets
and the 2 bolts,
Torque: 6.85 N.m (70 kgf-cm, 81 In.-Ibf)
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19.

(a)

(b)}

Europe 20.

(a)

(b}

Austratia

FU2292

(c}

(d)

{e)

Zss19

(A

5mm
Hexagon
Wrench

PESO

(9)

INSTALL ADJUSTING LEVER SHAFT TO
GOVERNOR SHAFT
Install these parts to the adjusting lever shaft,
(1) Washer
(2) New O-ring
Install the adjusting lever shaft, washer and O—ring

assembly to the governor cover.

INSTALL GOVERNOR COVER
Europe:
Install a new gasket to the groove of the governor
cover.

Europe:
Connect the adjusting lever shaft to the governor link
and twist the shaft lightly.

Australia:

Install the speed control spring to the adjusting shaft.
Australia:
Install a new gasket to the groove of the governor
cover,

Australia:
Install the damper spring and spring seat, and connect
the speed control spring te the spring seat.

Using a 5 mm hexagon wrench, install the governor
cover with the 4 bolts.
Torque: 8.3 N-m (65 kgf-cm, 74 In.-Ibf)

HINT; Use the belt which is 35 mm (1.38 in.) length.

Install the idle speed adjusting screw and lock nut.
Torque: 6.9 N-m (70 kgf-em. 61 in.Ibf)
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21.

(a)
(b)

(c)

(d)

22.

(a)
{b)

23.

(a)

(b)

(c}
(d)

(a)

(fl

(g)

(h)

INSTALL ADJUSTING LEVER
Place the return spring on the governor cover.

Hock the return spring to the adjusting lever, and turn
and place the adjusting lever on the governor shaft.
Align the lines of the adjusting lever shaft and acjust-
ing lever.

Install the nut.
Torque: 8.35 N-m (85 kgf-cm, 74 in.-Ibf)

INSTALL PICKUP SENSOR
Connect the sensor lead wiras to the connector.
Install a new O-ring and pickup sensor.
Torque: 22.1 N-m (225 kgf-em, 16 ft-lbf}

ADJUST PLUNGER PRE—STROKE

Using SST, install SST to the fuel cut solancid installa-
tion screw section.
SST 09275-17010
Set the cial indicator so that the tip of the dial indica-
tor push rod touches the upper surface of the plunger.
Install the set nut to the drive shaft,

Rotate the drive shaft, set the plunger to BDC and set
the scale on the dial indicator to 0 mm (9 in.).

Apply a few drops of light oil (diese! fuel) te the top
surface of the plungar, and when 49 kpa (0.1 kgf/cm?,
1.4 psi) of air is applied to SST, bubbles appear on the
upper surface of the plunger.
Slowly rotate the drive shaft in the pump rotation
direction (clockwise) and read the dial indicator when
the bubbles on the top of the plunger disappear.
Pre—stroke: 0.48 — 0.52 mm (0.0189 — 0.0205 in.)

If the pre—stroka is not as specified, replace the
plunger adjusting shim under the plunger with a dif-
ferant sized shim.
HINT:

® Shims are available in 131 sized in increments
0.01 mm (0.004 in.}, from 1.90 mm (0.0748 in.) to
3.20 mm (0.1260 in.).

* =f the shim is made thicker, the pra—strake is
decreased,

Remove the SST from the fuel cut solenoid installation
screw section.
Remove the set nut from the drive shaft.
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(i) After completing the pre—stroke adjustment, chack
that dimension B is within the specifications,
Dimension B: 3.4 — 3.6 mm (0.134 — 0.142 in.)

If dimension B is not within the specification, replaca
the distributor head,

24. INSTALL DISTRIBUTIVE HEAD PLUG
(a) Install a new O—ring to the head plug.
(b) Using SST, install the head plug.

SST 09260-54012 (09262 ~—64010)
Torque: 88 N-m (800 kgf-em, 65 ft-Ibf}

25. ASSEMBLE BOOST COMPENSATOR
A. Install guide bushing

Install and adjust the guide bushing to the dimension
“A” as shown in tha illustration.
Dimension “A*:

Europe 17.3 — 17.4 mm (0.681 — 0.685 in.)
Australia 18.9 — 19.0 mm (0.744 — 0.748 In.)

B. Install boost compensator diaphragm
(a) Adjust boost compensator shim.

® = Place the shim on the guide bushing.
e §=6Using vernier calipers, measure the dimension “B"”

as shown in the illustration.
Dimension “B*;

Europe 3.6 — 3.8 mm (0.142 — 0.150 in.)

Australis 3.1 — 3.3 mm (0.122 — 0.130 in.)

If the dimension is not within specification, select and
install the correct shim.
HINT: Shim are available in sized in increments 0.2
mm (0.608 in.). from 1.1 mm (0.043 in.) to 3.3 mm
(0.130 in.).
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(3) {2}
1

(1)

FU3034 205506.

Matchmarks

Shim

FUZ7S5
87200 215509

ereeh Y

Matchmarks

FU2648
214i

{b)

{c)

(d)

(2)

Assemble these parts with the nut.
Torque: 7.35 N-m (75 kgf-cm, 65 in--tbf)

{1) Push red
(2) Diaphragm
(3) 2 spring seats

Adjust the installation direction of boost compansator
diaphragm assembiy.
® = Install thea shim and diaphragm assembly.
HINT: Do not assemble the spring.
® Using vernier calipers, while pushing on the dia-

phragm assembly dimension "X" with vernier cal-
ipers as shown.

Dimension “X":
w/ BACS: 8.8 — 9.0 mm (0.346 — 0.354 in.)

w/o BACS: 8.5 — 8.7 mm (0.335 — 0.343 in.}

HINT: Measure at the center of the hole.
® Place matchmarks on the diaphragm assembly

and governor cover.
® Remove the diaphragm assembly.

Insert 1.5 — 2.5 cc (0.09 — 0.15 cu in.} of engine oil
into the bushing hole.

Install these parts to the governor cover.
(1) Boost compensator shim
(2) Spring
(3) Diaphragm assembly
(4) Diaphragm cover
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Simm
Hexagon
Wrench

(f)

26.

27.

{a}
(b)

{c}

(d)
{e)
(f)
28.

29.

(a)
{b)

Using a 5 mm hexagon wrench, install the diaphragm
cover with the 4 bolts.
Torque: 7.35 N-m (75 kgf-cm, 65 in..Ibf}

Install lever control spring
Install the lever control spring with a new gasket and
the bolt.
Torqus: 11.3 N-m (115 kgf-cm. 8 ft-lbf}

INSTALL INJECTION PUMP STAY
Torque: 8.35 N-m (85 kgf-cm, 74 in..tbf)

INSTALL FUEL CUT SOLENOID
Install a new O—ring on the fuel cut solenoid.
Install the wave washer, strainer, valve, spring and
fuel cut solenoid,
Torque: 22 N-m (225 kgf-em., 16 ft-lbf)
Install the lead wire to the fuel cut solenoid with the
nut

Torque: 1.7 N-m (17 kgf-cem, 15 in.-Ibf}

Install the dust cover to the fuel cut solenoid.
Install the wire harness to the wire clip.
Install the lead wire connector to the bracket.
INSTALL CAP
Install a naw gasket and the cap.
Torque: 11 N.m (115 kgf-em, 8 ft-Ibf}

INSTALL NO.1 SICS LEVER
Align the lines of the levers.
Install the nut,
Torque: 6.9 N-m (70 kgf-cm, 61 in. bf}
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5mm
Haxagon
Wrench

P2BF

P2286

Pe79a7

4A)

5 mm Hexagon
Wrench

Poa

P2298

30.

(a)

(b)
(c)

(d)

(e)
(f)

(9)

31.

{a)

{b)

{c}
(d)

{e)

if}

{g)

32.

33.

INSTALL SICS ACTUATOR
Using a 5 mm hexagon wrench, install the SICS ac-
tuator bracket with the 3 bolts.
Torque: 9.3 N-m (85 kgf-em. 82 in.-Ibf)

Install the maximum speed adjusting screw.
Install the jock plate to the maximum speed adjusting
screw.

Install the SICS actuator with a nut.
Torque: 9.35 N-m (95 kgf-cm, 83 in.-Ibf)

NOTICE: Install 2 actustor sdjusting washers on the side

with the nut.

install the clip.
install the SICS adjusting screw.
Torque: 6.9 N-m (70 kgf-cm, 61 in.-Ibf)

Connect the wire harness.

INSTALL THERMO WAX
Using a screwdriver, turn the cold starting lever coun-
terclockwise approx. 20°.
Put a matal plate (thickness of 5.0 - 8.0 mm (0.20 —

0.31 in.) batween the cold starting lever and thermo
‘wax plunger.
Install a new O-ring to the pump body.
Using a 5 mm hexagon wrench, temporality install the
thermo wax with the 2 bolts.

Using a screwdriver, turn the cold starting lever coun-

terclockwise.

Using a 5 mm hexagon wrench, install the bolt (B),and
removal the bolt (Ap.
Terque: 8.35 N-m (85 kgf-cm, 74 In. lbf)
Using a 5 mm hexagon wranch, tighten the bolt.
Torque: 8.35 N-m (85 kgf-cm, 74 in.-ibf)

INSTALL IDLE—UP LEVER
Using a 5 mm hexagon wrench. install the idle—up
lever with the 3 bolts.
Torque:

Short bolt: 8.35 N-m (85 kgf-cm, 74 in.-Ibf)

Long bolt: 11.75 N-m (120 kgf-cm, 9 ft-lb)

REMOVE INJECTION PUMP FROM SST (STAND)

SST 089241 — 76022, 09245-54010
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(a)

(b)

(c)

(c)

(d)

(e)

1.

(a)

(b)

(c)
(d)

(e)

34.

35.

PERFORM AIR TIGHT TEST

w/ BACS:
Install a bolt and gasket to the overflow port.
w/o BACS:
Install a bolt to the overflow port.
Install the plug to each port of the boost compensator
and SICS actuator.

Connect an air hose to the fuel inlet pipe and place the
injection pump into diesel fuel.
Apply 49 kPa (0.5 kgf/cm’, 7 psi) of pressure and
confirm that there are no leaks.

Next check that there are no leaks with 490 kPa (5.0
kgf/cm’, 71 psi) of pressure applied.
INSTALL SET KEY OF INJECTION PUMP DRIVE
PULLEY ON DRIVE SHAFT

tote 02

INJECTION PUMP ADJUSTMENT

PRE—TEST CHECK AND PREPARATION
The specifications for test nozzle and nozzle holders
are as follows.
Test nozzle:

DN12SD12 (NIPPONDENSO)

Test nozzle opening pressure:

14,220 — 15,200 kPa

(145 — 155 kgf/cm’, 2,062 — 2,205 psi)

Check the accuracy of the tachometer.
Allowable error:

+ 40 rpm

Install the angle gauge stand.

Mount the injection pump body on the pump tester.
HINT: Place a mark on the key groove portion of the
coupling.
NOTICE:To prevent vibration or dislocation of the injec-

tion pump, fix in place the distributive head of the injec-

tion pump.

Install an injection pipe with these specifications.
Outer diameter:

6.0 mm (0.236 in.)

Inner diameter:

2.0 mm (0.079 in.)

Length:

840 mm (33.07 in.)

Minimum bending radius:

25 mm (0.98 in.) or more
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(f) Remove the fuet inlet hollow screw.
(9) Connect the fuel inlet pipe with an adapter.

HINT: Always use the overflow screw installed on the
pump to be adjusted.

(i) Using a 5 mm hexagon wrench, remove the 2 bolts
Timer _ and RH timer cover.
Measuring | (j) Install the inner pressure gauge with the timer meas-

uring device.
Part No. 95095— 10231 and 95095— 10480

scenes (NIPPONDENSO)
HINT: Bleed the air by the air bleed screw.

(k} Connect SST (turbocharger pressure gauge) to the
Hexagon Wrench rues? boost compensator.

SST 09992~—00241

Turbocharger Inner Fuel
Pressure Gauge Pressure Pressure
(SST) Gauge Gauge

a Adjusting Valve
FI IE ah ce

1 Serr

' > Fuel Filter
‘

Measuring Fuel Feed
Cylinder Pump

‘
'
G

wde---}

Fuel Tank

P23621

(h) Install an overflow hose with 2 gaskets and union bolt.

Donated by Onur Azeri . cruisercult.com
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2
2
&
2
5
"

FUZT3S¥ T1566

FuaTa2
* 215287

®

{m)

(n)

(0)

{p)

Apply about 6 volts of DC power to the fuel cut
solenoid.
NOTICE:

. When applying voltage to the solenoid, position the

battery as fer away from the solenoid as possible so

that « spark doas not occur.

© $When connecting the battery cable. connect the

aolonold side first.

The pressure for faeding fuel to the injection pump
should be 20 kPa (0.2 kgf/cm’. 2.8 psi). The fuel
temperature for pump testing should be 40 — 45°C
(104 — 113°F).
Install an angle gauge to the stand and set it to the
adjusting lever.
Part No. 85005—10360 (Stand w/ angle gauge)

Secura the adjusting lever fully on the maximum
speed side.

Check the installation direction of the camplate as
follows:

@ Disconnect the injection pipe from the position
marked "C” on tha distributive head.

e =6Using SST, rameve the delivery valve holder as-
sembly and gasket.

SST 09260-54012 (09269-54020)

@ §Check that fuel is flowing out when the mark is in
the position shown in the illustration.

If not, it is improperly assembled,
@ Disassemble and change the camplate position

180° in the opposite direction.
HINT: At this time, disconnect the fuel cut solencid
wire harness.

@ Using SST, instali a new gasket and the delivery

valve holder assembly.
SST 09260-54012 (09269-54020)
Torque: 59 N-m (600 kgf-cm, 43 ft-Ibf}

® Connect the injection pipe.
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FUI7IG

(q) Bleed the air from the injaction pipes.
(r) Measure the injection volume.

Pump No. of measuring Each injection volume

rpm strokes ec {eu in.)

14.92 — 16.52
1,080 200

(0.91 — 1.01)

30 Seconds

Fuoeg6 Fu2709 aoae

(s) Race the injection pump fer 5 minutes at 1,200 rpm.
NOTICE: Check that there is no fuel leakage or abnormal

noise.

HINT:
© Measure the volume of each injection cylinder

with a measuring cylinder.
© Before measuring the injection volume, first hold

the cylinder tilted for at least 30 seconds to

discard all the fuel.
2. PRE—SET FULL LOAD INJECTION VOLUME
{a) Set the adjusting laver to maximum position.
{b) Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum

to the SICS actuator,
(c) w/o BACS:

Apply 79 kPa (0.81 kgf/cm’, 11.5 psi) of pressure to
the boost compensator.

(d) w/ BACS:
Apply 121.9 kPa (1.24 kgf/cm’, 17.7 psi) of pressure
to the boost compensator.

(es) Measure the injection volume.

Pump No. of measuring Each imection volume

‘pm strokes ec (cu in)
1.080 200 14.92 — 1652

(0.91 — 101)

{f) Remove the collar seal as follows:
@ = Hold the fullload set screw, and release the collar

seal from the spot weld by turning the lock nut
counterclockwise by 90° or mere.

® =§=Using a screwdriver, pry out the collar seal.
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5 mm Hexagon
Wrench

FU2992 FU0242
209119

(a) Adjust by turning the full load set screw.
HINT: The injection velume will increase about 3 cc

(0.18 cu in.) with each 1/2 turn of the screw.

Maximum Speed Adjusting Screw

P22o87

Donated by Onur Azeri .

3. w/o BACS:
PRE—SETTING OF LOAD SENSING TIMER
Using a 5 mm hexagon wrench, adjust the protrusion
of the governor shaft.
Protrusion:

0.5 — 2.0 mm (0.020 — 0.079 in.}

4, PRE-SET MAXIMUM SPEED
(a) Set the adjusting lavar to maximum position.
(b) Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum

to the SICS actuator.
(c) w/o BACS:

Apply 79 kPa (0.81 kgf/cm’, 11.5 psi) of pressure to
the boost compensator.

(d) w/ BACS:
Apply 121.9 kPa (1.24 kgf/cm’, 17,7 psi} of pressure
to the boost compensator.

(e) Measure the injection volume.

Pump Ne. of maasunng Each injection volume

tpm strokes ee feu mn}
2.200 200 40~-6,0 (0 24-0,37)

(f) Remove tha lock plate.
{9g} Adjust the injection volume with the maximum speed

adjusting screw.

5. ADJUST PUMP INNER PRESSURE
(a} Measure the pump inner pressure at the below listed

rpm,

Pump Inner pressure

pm kPa (kgt/om’. psi}

1,080 402.1 — 460.9 (4.1 — 4.7. 58.3 — 66.8)

1,800 813. — 872.8 (8.3 — 8.9, 1183 — 126.8)

cruisercult.com
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(b) If the pressure is low, adjust by lightly tapping the

regulator valve piston whila watching the pressure
' gauge.

HINT: If the pressure is teo high or if the ragulater
valve was tapped in too far, the regulator valve must
be replacad,

FUQ244 FUO245 ARL3

6. CHECK OVERFLOW VOLUME
Measure the overflow volume at the below listed rpm.

Pump Gverflow volume

ipm ce/min. (eu in./min,)
1,800 1,282 — 1.942 (78.8 — 118.5)

HINT: Always use the ovarfiow screw installed on the
pump to be adjusted.

7. RELEASE COLD STARTING SYSTEM FOR NEXT
INSPECTIONS

(a) Using a screwdriver, turn the cold starting laver coun-
terclockwise approx. 20°." =e (b) Put a matal plate (thickness of 5.0 — 8.9 mm (0,20 —

Metal Plate
“

5 BOX
Sy ; 0.31 in.)) between the cold starting lever and tharmoot | fa) wax plunger.

Ee HINT: Keep the cold starting system released until all
pane measurements and adjustments are finished.

8. ADJUST TIMER
(a) Set the timer measuring device at zero.
(b) Measure the timer piston stroke at the below listed

Tpm.

Item Pump rpm Piston strokes mm tin.)

1,080 0.63 ~ ¥ 63 (0.025 - 0 064}

E 3,24 ~ 4,24 (0.128 - 0.16w/o BACS 10 f 7
1,800 5.85 - 6.85 10.230 - 0.270)

2,000 7.7-8 7 (0.303 - 0 343)
F197 4,080 0.22 — 1 22 (0.009 - 0.048}

1.440 2.83-3 B3 (0111 -0 151)
w/ BAC! s 1,800 5.44 - 6 44 (0 214 - 0 254)

2,000 7.7 — 8.7 (0.303 — 0.343}

‘VOREES

HINT: Check that the hysteresis is within 0.3 mm
5mm (0.012 in.}.
Wragen (c) Using a 5 mm hexagon wrench, adjust by turning the

timer adjusting scraw.

Pizte
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Pisto
n 

Stro
ke

Pusic2 Pump rpm

me Spring
~@

709120

(d)

HINT: Turn clockwise to reduce tha stroke, turn coun-
terclockwise to increase the stroke.
Check the timer stroke for characteristic tendency.

If tendency is not as specified, selact and replace the
inner spring.
Timer spring free length:

34.4 mm (1.35 ind
34.0 mm (1.34 In.)

33.6 mm (1.32 in.)

HINT: The timer stroke will increase with a leng spring
and decrease with a short spring.

9. CHECK BOOST COMPENSATOR FOR AIR
TIGHTNESS

(a) Apply 98 kPa (1.00 kgf/cm’, 14.2 psi} of pressure to
the boost compansator,

(b) Measure the time it takes for pressure to drop to 95
kPa (0.97 kgf/cm’, 13.8 psi).
Pressure drop:

10 seconds or more

10, ADJUST FULL LOAD INJECTION VOLUME
(a) The adjusting laver angle for the adjustment below

should be as shown in the illustration,
Adjusting laver angle:

A (Maximum speed side} B {Idle speed side)

Plus 21-—31* Minus 12 -— 22°

{b) Apply 67.2 kPa (603.7 mmHg, 19.83 in.Hg) of vacuum
to the SICS actuator.

{c) w/o BACS:
Apply 79 kPa (0.81 kgf/cm’, 11.5 psi} of pressure to
the boost compensator.

(d) w/ BACS:
Apply 121.9 kPa (1.24 kgf/om*. 17.7 psi) of pressure
to tha boost compensator.
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(8) Measure the full load injaction voluma.

Adjusting lever | Pump | No.of massuring | Injection valume of each cylinder
angle Tprt strokes: ec feu in}

Pius 27 -~31° 1,080 200 14:92 - 18 §2 (091-101)

OES?

(f} Adjust by turning the full load set screw.
HINT: Fhe injection volume will incraasa about 3 cc
(0.18 cu in.) with each 1/2 turn of the screw.

(g) Release the vacuum from the SICS actuator.
(h}) Measure the injection volume,

Pump No. of measuring Each injection volume

tpm strokes ce (cu in)

11.3 — 12.7
100 200

(0.89 — 0.77)

(i) Adjust by turning the SICS adjusting screw.
HINT: By screwing in the adjusting screw, the injec-
tion volume is increased; unscrewing the adjusting
screw decreases the injection volume.

sics
Adjusting
Screw

(i) Check that when the actuator rod for SICS is with-
drawn the most, the gap between SICS lever and SICS

poms adjusting screw is 3 mm or more. If it less than 3 mm,
add 1 adjusting washer on the nut side and check that
the gap is 3 mm or more.

(k) Check that when the actuator is not operating. the
gap between SICS lever and SICS adjusting screw is 0
mm.

11. ADJUST MAXIMUM SPEED
(a) w/o BACS:

Apply 79 kPa (0.81 kgf/cm’, 11.5 psi) of pressure to
the boost compensator.

(b) w/ BACS:
Apply 121.9 kPa (1.24 kgf/cm’, 17.7 psi} of prassure
to the boost compensator,

(c) Apply 67.2 kPa (503.8 mmHg, 19.83 in.Hg) of vacuum
to the SICS actuator.

(d) Measure the injection volume at each pump rpm.

Adjusting Pump No of measuring | Injection volume of each cylinder
lever engle rmp strokes cc (eu in.) Remarks

Plus 21-31" 2.200 200 4.0-601024-037) Adjust

Minus 12 - 22° 2,200 10 (0 66} or lass -
05638
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(a) Adjust by turning the maximum speed adjusting
screw.

12. CHECK INJECTION VOLUME
(a) Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg} of vacuum

to the SICS actuator.
(b) Measure the injection volume at each pump rpm and

boost pressure,

Maximum Speed Adjusting Scraw

eG]
Pengee

a eet Boost No. of Each injection} Variation
ttem iAdiusting Pump pressure measuring volume limit Remarks

ever angle rpm | kPa {kg/em2, psi) Strokes ce (cu in.) ce feu in.)
121.9 14.92 - 16.52 Basic full-load

4.080) 4.24, 17.7) co.91-1.01 | +5910) | iniection volume
100 412 15 60 - 19 60 . Volume during

.42, 6. 0.95 — 1.20 startw/BACS | Plus 21-31° 10.42, 6.01 200 s 14 = ening
720 0 (0, 0} “440 - -

(044-051)
121.9 17.74

1.800 (1.24, 17.7) £1.08) ~ _
79 14.92 = 16,52 Basic full-load

1.080 | (0.81, 11.8) yo.a1-1.01) | 16!0-10) | injection volume

w/o BACS| Plus 21-31° 200 302-922
726 0 (0, 0} oe - -

(0 49 - 0 56}

7 17.74
1.800 | 0.81, 11.5) (08 - -

WEE

If the injection volume at 100 rpm is not as specified,
replace the governor sleeve plug as follows:

Sst e Using SST and a press, press out the slaave piug

assembly from the governor sleeve.
SST 09236-00101 (09237-00070)

Fug? i3

@ Remove the E—ring and following parts from the
Feo Plug sleeve plug:

(1) Stop ring
(2) Bearing and 2 bearing retainers
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® Measure the head thickness of the slaave plug.
and salect a new sleeve plug.Head Thickness

|~——+e| Governor sleeve plug head thickness: mm {in.)

1.3 (0.051) 4.7 (0.087) 2.1 (0.083)

2.5 (0.098) 2.9 (0.414) 3.3 (0.130)

3.7 (0.146) 4.1 (0.161) 4.5 (G,177})

4.9 (0.193) - -

poses HINT: Lengthening the plug by 0.1 mm (0.004 in.} will
decrease injection volume by 0.6 cc (0.04 cu in.),
If the variation limit is greater than specified, raplace

yo Plug the delivery valve.
e = Install these parts to the new sleeve plug with a

new E—ring:
(1) Boaring and 2 retainers
(2) Stop ring

aP2382: 718520

* Using a press, press in the sleeve plug assembly

to the governor sleeve.
13. ADJUST FULL LOAD MINIMUM INJECTION

VOLUME
(a) Set the adjusting lever to maximum position.
{b) Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum

to the SICS actuator.
{c) w/o BACS:

pone Release the pressure from the boost compensator,
(d) w/ BACS:

Apply 49 kPa (0.50 kgf/cm’, 7.1 psi) of pressure to
the boest compensator.

(a) Measure the injection volume,
w/ BACS:

Pump No. of measuring Each injection volume

rpm strokes ¢ (cu in.)

714 — 8.34
720 206

(0.44 — 0.51)

w/o BACS:

Pump No. of measuring Each injection volume

[pm strokes: ce (eu in}

8.02 — 9.22
720 200

{0.49 ~ 0.56}

(f) Using a 5 mm hexagon wrench, adjust by turning the
timer slida pin.
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14. ADJUST BOOST COMPENSATOR

{a}

{b)

(c)

CHARACTERISTIC
Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum
to the SICS actuator.
w/o BACS:
Apply 40 kPa (0.41 kgf/cm’, 5.8 psi} of pressure to
the boost compensator.
w/ BACS:
Apply 79 kPa (0,81 kgf/cm’, 11,5 psi) of pressure to
the boost compensator.

{da} Measure the injection volume.
w/ BACS:

Pump Ne. of messunng Each mection volume

pm strokes oc (cu in}

12.56 — 14.16
720 200

(0.76 — 0 86)

w/o BACS:

Pump No, of measunng Each injection volume

ipm atrokes 6e (en ind
12.70 — 14.30

720 200
{0.77 — 0.87}

{e)

(a)

(b)

(c)

Inject
ion 

Volum
e 

——

15.

Using a screwdriver, adjust the injection volume by
the guide bushing.

HINT; When the guide bushing is turned clockwise, as
seen fram above, the injaction volume will increase.

CHECK FOR CHARACTERISTIC TENDENCY
Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum
to the SICS actuator.
w/o BACS:
Apply 15.7 kPa (0.16 kgf/cm’, 2,3 psi) of pressure to
the boost compensator.
w/ BACS:
Apply 41.2 kPa (0.42 kgf/cm’, 6.0 psi) of pressure to
the boost compensator.

inject
ion 

Valum
e

BrO12
BRESS

Boost Pressure ——*
tal Adjust full load nyectvon

volume
fh) Adjust tull toad minimum

injection votume

fel Anus! cate ttarteng injection
vo uma

(i) Ad ust boost compensator
chaepete she

(8) Adis Roost ceenpensator

character (ht tendency

(¢) Measure the injection volume.
w/ BACS:

Pump No_ of messunng Each injection volume

rpm strokes ec (cu in.)

720 200 8.02 — 9.22

(049 — 056)

w/o BACS:

Pump No. of measuring Each injection volume

tom strokes ce (cu in)

720 200 880 ~ 10.00
40.54 — 0.61)

SRLS
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16.

(a)

(b)

CHECK HYSTERESIS
w/o BACS:
Compare the injection volume when the boost com-
pensator pressure is lowered from 79 kPa (0.81 kgf/

cm’, 11.5 psi) to O kPa (0 kgf/cm’, 0 psi) and. con-
versely, when it is raised from zero.
w/ BACS:
Compara the injection volume when the boost com-
pensator pressure is lowered from 127 kPa (1.25 kgf/
cm’, 18.3 psi) to 0 kPa (0 kgf/cm’, G psi) and, con-
versely, when it is raised from zero.
HINT; Make measurements after moving the adjusting
lever between idle and maximum 3 times for each
lowering of the pressure.

ltem Pump Boost pressure No. of measuring Injection volume of Hysteresis
rpm kPa (kgficm?, psi) strokes gach cylinder ce (cu in.) cc icu ind)

1219(1 24, 17 7} 14.04 — 15.64 (0 86 - 0.95) =
79091, 115 12 56 - 14.18 (0.76 ~ 0.86) -wiBACS 720 12 (0.42, aii 200 B.02 - 9.22 (0.49 - 0.56) 0.6 (0.10) or less

0 (0, 0} 7.14 - 8.34 (0.44 -0 51) -

79 (0.87, 11 5} 14,04 — 18.64 (0.86 - 0 95) ~
40 (0 41, 5.8 12.70~ 14.30 (0.77 - 0.87; -wi BACS | 720 EEE) 200 8.80 - 10.00 OB oen 0.6 (0.10) oF less

0 (0, 0} 8 02 - 9.22 (0.49 - 0 56) -
voteen

If not within standard value, check each sliding part of
the boost compensator and check whether or not
there is any oil.

“8 - TS 17. ADJUST LOAD SENSING TIMER

eat _ | Hexagon (a) Using a 5 mm hexagon wrench, adjust the starting
aad _. Wrench and end points of the load sensing timer by turning
dot tha governor shaft.
Fr . (b) Set the adjusting levar to maximum position.
; (c) Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum: ( to the SICS actuator.

tN (d)_ w/o BACS:
Apply 79 kPa (0.81 kgf/cm’, 11.5 psi) of pressure to
the boost compensator.

{ (oe) w/ BACS:
A Sg point of Apply 121.9 kPa (1.24 kgf/cm’, 17.7 psi) of pressure
ES the load sensing timer to the boost compensator.
ve ined poein Inmet (f} Measure the injection volume.ta ; ya
gs Adjusting lever No. of measuring
£e . Purp ram

position strokes

Idle Speed =» Maximum Meximum speed side 1.440 200
Side Speed Side 1.800

Fursi7 Adjusting Lever PositionFUGZS1 209116
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{go} Slowly move the adjusting lever from the maximum
speed side to the idle speed side, and secure it at the
point where the pump inner pressure begins to drop.

{h} Measure the injaction volume at the drop point (start-
ing point).

No. of measuring | Injection volums of each cylinder
Pump rpm strokes ce {eu in.)

Measured value at step {f} minus1800 200 1.0 (0.06) + 0.3 (0.02)

Governor Shaft

‘WEEAT

(i) Using a 5 mm hexagon wrench, adjust the load sans-
5 mm ing timer by turning the governor shaft, and do the
Hexagon
Wrench measurement again as specified.

HINT: The injaction volume will incraasa approx, 3 cc

(0.2 cu in.) with each 1/2 turn of the governor shaft.

ruse

Item Pump No. of mesuring Injection volume of each cylinder Timer piston stroke
er lpm Strokes ce (ev in} mm (in.)

Mossured value at step (f) minus 1.56 — 2.56
wiBACS | 1,440 200 3.8 (0.23) + 1.0 (0.06) (0.061 9.101)

Moasured value at step (fi minus 1,29-2.29
wid BACS | 1.440 200 3.8 (0.23) + 1.0 (0.08) (0.051 - 0.090)

Osea?

HINT: The end point is hard to identify, so use the
methods used in the chart above,

(k) When the adjusting lever is moved slowly from the
maximum speed side to the idie speed side.
w/ BACS:

Pump rpm Timer paston stroke mm fia)

1,440 0.77 — 1.77 (0.030 ~ 0.063)

w/o BACS:

Pump mpm Timer piston stroke mn {in}

1440 1.45 — 2.45 (0.057 — 0.096}

If the timer stroke is not as specified when the load

sensing is at maximum retard angle, select a new
governor sleeve.
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Governor Sleeve

Fugova

Governor sleeve hole diameter:

05-20mm

Governor Shaft

FU2984 FUO242

(0

18.

(a)

item Diameter mm (ink tam Diameter mm {in}

0 45 (0 0177) ae eoeae,
Europe 0.50 (0 0197) Australia 0.625 (0.

0.55 (0.0217) 625 (0.0246)
0.65 (0.0256)

yO5696

HINT: A large hole diameter decreases the timer
stroke and a smaller hole diameter increases the timer
stroke.
Check the protrusion of the governor shaft.
Protrusion:

0.5 — 2.0 mm (0.020 — 0.079 In.)

ADJUST IDLE SPEED

Maasure tha injection volume for each pump rpm.aan

- No. of sane VariationAdjusting Pump Injaction volume of panies
tem lever angle rpm eeekes gach cylinder cc (cu in.) cc feu in) Remarks

E Full position 400 200 7,86 ~ 10.66 (0.48 ~ 0.65) - -
uropS Minus 12— 22° 350 q=0.70 — 1.101004 ~ 0.07) | 0.50.03) | Adjust

Australia Full position 400 200 7.86 ~ 10.66 (0.48 ~ 0.65) - -
M/T Minus 12 - 22° 350 q=0.70 ~ 1,10 (0.04 ~ 0.07) 0.5 (0.03) Adjust

Australia Full position 400 200 7.86 ~ 10.66 (0.48 — 0 65} ~ -
AIT Minus 12 - 22° 400 q=0.70 ~ 110{0.04~ 007) | 0.5 (0 03) Adjust

e643

idle Speed (b) Adjust injection volume by turning the idle speed
Adjusting adjusting screw,

P2a370

19.

{a)

(b}

{c)

ADJUST COLD STARTING SYSTEM
Remove the overflow screw and check the fuel tem-
perature in the fuel pump.
Fuel temperature:

15 — 36°C (59 — 95°F)
Check that the cam part of the camplate is not on top
of the roller ring.
Set the scale of the timer measuring device to zero.
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(d) Check the adjustng lever opening angle and consider
this angle as zero.

{a} Measure the clearance batween the idla—up lever and
idle—up lever bracket.
Clearance: 1.95 — 2.05 mm (0.077 — 0.0.081 in.)

(f} = Adjust by turning the fast idle adjusting screw.

(a) Ramove the metal plate batween the cold starting
fever and thermo wax plunger.

(h) Loosen the nut from the cold starting lever.

}
Time

r 
Pisto

n 
Strok

e 
mm

m

33 (0.13)

20 (079)
7
'
i
1
i

Le] 25
(32) (77)

Fuel Temperature °C("F) joy

(i} Measure the clearance between the adjusting lever
and idle speed adjusting scraw.

Fuel temperatura Clearance

25°C (68°F) ¢.95 mm (0.037 in)

60°C (1 22°F) Omm(Om)

Gj) Adjust by turning the cold starting adjusting screw.

(k} Measure the timar piston stroke.

Fuel temperature

25°C (77°F)

Timer piston stroke =o mm fin.)

19 — 21 (0.076 — 0.083)
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(}) Adjust by turning the timer adjusting screw.

HINT: Screw in for stroke decrease,
(m) Torque the nut to the cold starting lever.

Torque: 27 N-m (275 kgf-cm, 20 ft-lbf)

20. POST ADJUSTMENT CHECK

(a) Check that injaction stops whan the fuel cut sclencid
harness is removed.
Pump revolution:

150 rpm

q = 3.1 cc (0.19 cu In.) or lass

(b) Check the adjusting lever movement.
Adjusting lever angle:

38 — 48°

21. w/o Australia M/T:
INSTALL THROTTLE POSITION SENSOR AND
BRACKET

(a) Europe:
Set the adjusting laver to the angle for the injection
volume shown below.

Pum No. of magsuring Injection volume of each cylinder
id strokes ec {ou in.}

1,000 200 6.66 {0 406}

vobedd

(b) Attach the portions of the throttle position sensor and
adjusting lever,

(c) Using a 5 mm hexagon wrench, install the throttle

position sensor with the 3 bolts.

b wee]
5 mm Hexagon Wrench

Pee
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vo VTA

5igclVv

Maximum
Speed
Adjusting
Screw

Full Load
Set Screw

(d}

(a)
(f}

(g)

22.

(a)
(b)

23.

24,

(a)

(b}

25.

Loosen the 2 screws holding the throttle position
sensor to the bracket.

Apply 5 + 0.01 V across terminals VC and E2.
Connect the tester probes of a voltmeter to terminals
VTA and E2 of the throttle position sensor.
Europe:
Gradually turn the throttle position sensor. so that its
output will be 2.754 + 0.025 V.
Australia:
Secure the adjusting lever fully on the maximum
speed side so that its output will be 0.6 + 0.025 V.
Tighten the 2 screws holding the throttie position
sansor to the bracket.
SEAL PARTS
Seal the full load set screw with new lead seal.
Install the lock plate to the maximum speed adjusting

screw.

INSTALL FUEL PIPE BRACKET
Instail the fuel pipe bracket with a bolt.

INSTALL FUEL PIPES
Install the nozzle laakage pipe No.2 and 2 new gaskets
with the union bolt.
Torque: 24.55 N m (250 kgf-cm, 16 ft-Ibf)

Instail the fuel inlet pipe and 2 new gaskets with the
cap nut and bolt.
Torque:

Cap nut: 24.55 N-m (250 kgf-cm, 18 ft-Ibf)
Bolt: 19.6 N-m (200 kgf-com, 15 ft-Ibf)

w/ A/C:
INSTALL IDLE—UP ACTUATOR
Torque: 9.35 N-m (95 kg#-cm, 83 in. bf}
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1.

{a)
{b}
{c)

(a)

(e)

(f)

(a)
th)
0)

i)

Pq2196
z1557?

INJECTION PUMP INSTALLATION

INSTALL INJECTION PUMP
NOTICE: Do not put the Injection pump st an angle more
then 45° from the horizontal.

Install a new O-~ring to the pump.
Apply a light coat of engine oil on the O—ring.
Align the set key on the drive shaft and groove of the

injection pump drive gear.

Align the period fines (or matchmarks) of the injaction
pump and timing belt case.
Install the 2 nuts holding the injection pump to the
timing gear case.
Torque: 18 N-m (185 kgf-cm, 13 ft-lbf)

Install the injection pump stay with the 2 bolts,
Torque:

69 N-m (700 kgf-cm, 51 ft-ibf)

NOTICE: Before tightening to the standard torque, check

whether the pump stay is up against the injaction pump.

Hf there is a gap, loosen the bolts joining the pump stay
to the cylinder block and set the pump stay against
the injection pump.
Install a new O-ring to tha injection pump drive gear,
Install the injection purnp drive gear set nut.
Hold the crankshaft pulley, and torque the set nut.
Torque: 103 N-m (1050 kgf-cm. 76 ft-Ibf}

NOTICE: Do not turn the cranckshaft pulley. The valve

heads will hit against the piston top.

Check the thrust clearance of the injection pump drive
shaft,
{See injection timing inspection and adjustment in
Engine Mechanical)
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w/ EGR System

P2388
P23383

\\

(2)

rys823

2. CONNECT HOSES
Connect these hoses to the injection pump.
(1} Boost compensator hose
(2) SICS vacuum hose
(3) w/ BACS:

BACS vacuum hose
CONNECT WATER BYPASS HOSES TO THERMO
WAX
INSTALL NO.2 CAMSHAFT TIMING PULLEY
(See step 3 in timing belt installation in Engine
Mechanica!)
INSTALL TIMING BELT
(See steps 5 to 10 in timing belt installation in
Engine Mechanical}
CHECK INJECTION TIMING
(See injection timing adjustment and inspection in
Engine Mechanical)
INSTALL INJECTION PIPES
(See steps 3, 5 and 7 in injection nozzle
Installation)
FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR FUEL LEAKAGE

STARTING INJECTION CONTROL
SYSTEM (SICS)
ON—VEHICLE INSPECTION
INSPECT SICS
(a) With the engine stopped after it is warmed up, check

tha the SICS lever and SICS adjusting screw are in
contact with each other,

(b) After restarting the engine, check that the SICS lever
and SICS adjusting screw are apart from each other,

Donated by Onur Azeri . cruisercult.com



ENGINE — FUEL SYSTEM EG-173

SICS COMPONENTS INSPECTION

1. REMOVE SICS VSV

w/ EGR System

[SS

P77996 sicsS VSV
P2338? 7500

Ohmmeter 2. INSPECT SICS VSV
A. Inspect VSV for open circuit

fo] Continuity Using an ohmmeter, check that there is continuity
Ol between the terminals.

2 Resistance:
At 20°C (68°F): 38.5 — 44.5 ©

if thera is no continuity, raplace the VSV.

Pinedo

Ohmmeter B. Inspect VSV for ground
CA Using an ohmmeter, check that there is no continuity

a No continurty between each terminal and tha body,
O If there is continuity, replace the VSV.

Cc. Inspect VSV operation
{a) Check that air flows from pipa E to the filter.

Pirad3
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Air Filter

SERVICE SPECIFICATIONS
SERVICE DATA

(b} Apply battery voltage across the terminals.
{c) Check that air flows from pipe E to F.

If operation is not as specified, raplace the VSV.
3. REINSTALL SICS VSV

a

Adjusting shim thickness

Pre—itt

Adjusting No 2 pressure spring seat thickness

No.2 opening pressure adjusting shim thickness

No.? opening pressure adjusting shim thickness

1.900 mm {0.0748 in.)

1.980 mm {0.0768 in.)

2.000 mmm {0.0787 in.)

Fuel heater Resstance at 20°C (68°F) | 05 —20Q
Inaction Nozzle type DLLA145P639
nozzles Nazzle opening pressure No.1 17,652 — 16,633 kPa

(180 — $80 kgf/em’. 2.560 — 2,702 nai}

No.2 | 29,144 — 24,124 kPa

(236 — 248 kgt/em’, 3,356 — 3,498 psi)

Needla—lift 0.23 — 0.28 mm (0.0091 — 0.0119 in}
1,826 mm (0.0758 in.)

1.875 mm (0.0776 in.)

6.085 — 6.0105 mm (0.00335 — 0.00413 in}

3.08 ron (0.1217 in}

3.15 mm (0.1240 in}

3.21 mm (0.1264 in.)

3.27 mm (0.1287 m]

0.700 mrn {0.0276 in)

1.000 mm {0.0394 in.)

1.150 mm {0.0463 in.)

1.276 mm (0.0602 in}

1.425 mm (0.0561 in}

1.575 mm (0.0620 m}

1.725 mm {0.0679 mn}

1.900 mm {0.0748 in}

0.825 mm (6.0325 in}

0.975 mm (0.0384 in}

1.125 mm {0.0443 mn}

1.275 men (0.0602 in.)

1.425 mm {0.0561 in)

1.575 mm (0.0820 in}

1.725 mm (0.0679 in)

1.875 mm (0.0738 in}

2.000 mem (0.0787 in.}

2.175 mm (0.0856 in}

3.92 mm (0.1228 im)

3.18 mm (0.1252 in.)

3.24 mm {0.1276 in}

0.850 mm (0.0335 in}

1.025 mm (0.0404 in)

1.175 mm (0.0463 in.)

1.300 mm (0.0542 In)

1.650 mm {0.0571 In.)

1.600 mm (0.0830 in.)

1,750 mm (0.0689 in.)

2.050 mm (0.0807 m)}

9.900 mm (0.0354 in}

1.050 mm {0.0413 in.)

£.200 ram {0.0472 in.)

1.360 mm {0.0532 in}

4.500 mm {0.0591 in}

1.850 mm {0.0850 in}

1.800 mrn (0.0709 in.)

1.950 mm (0.0788 in}

2.100 mm (0.0827 in.)
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Injection pump Part No, Europe 22100-17680

Austratia M/T 22100-17880

A/T 22100-18010

Direction of retation Clockwise as seen from drive side
{nyaction order 1-4-2-8-39-5(A-—B-C-D-E-F}

Coupling spring protrusion 0.10 — 0.14 mm (0.0394 — 0.0551 in.}
Delvery valve opening pressure 7,350 — 8.330 kPa

(75 — 85 kof/om’, 1,087 — 1.209 pai)

Piunger spring deviation 2.0 mm (0.079 in.)

Spring free length

Delivery Valve spring 12.6 mm (0.486 In)

Plunger spring 34.09 mmm (1.342 in)

Boost compensator spring 19.4 mm (0.764 in.)

Roller height variation 0.02 mm {0.0006 in.)

Pickup sensor resistance 650 — 8709

Timer adjusting screw protrusion pre—setting 7.5 — 8.0 mm (0.285 — 0.316 in)

Plunger spring shim thickness 0.5 mm (0.020 in.) 0.8 mm (0.031 in.)
1.0 mm (0.039 in.) 1.2 mm (0.047 in)

1.6 mm (0.058 in.} 1.8 mm (0.071 in)

2.0 mm (0.079 in.)

Flyweight holder thrust clearance 0.15 — 0.35 mm (0.0059 — 0.0138 mn.)

Gevarnor gear adjusting washer thickness 1.05 mm (0.0413 in.) 1.25 mm (0.0492 in.)
1.45 mm (0.0571 in) 1,65 mm (0.0650 in.)

1.85 mm {0.0728 in.)

Governar shaft protrusion 0.65 — 2.0 mm (0.020 — 0.079 in,}

Plunger pre—strokes 0.48 — 0.52 mm (0.0189 — 0.0205 in.)

Adjusting shim thickness Shim are available in 131 sized in increments

0.01 mm (0.004 in.), from 1.90 mm (0.0748 in.}

te 3.20 mm (0.1260 in)

Boost compensator diaphragm adjusting shim Shim are available in 12 sized in increments

thickness | 0.2 mr (0 008 in.) from 1.1 mm (0.043 in}

to 3.3 mm (0.130 in.)

TORQUE SPECIFICATIONS =
Part tightenad Nem kgt-cm tt-Ibt

Fuel filter x Fuel filter bracket 18 185 13

Fuel hose clamp x Fuel fitter bracket 12 120 9

Nozzle holder body * Nozzle holder retaining nut 30 300 22

Injection nozzle x Cylinder head 25 255 18

injection pipa x Injection nozzle, Injection pump 245 250 2

{Injection pipe clamp x intake manifold, Injection pipe clamp 64 65 56 in.-lbf

No.3 nozzia leakage pipe x Inteke manrfald 19.6 200 14

No.1 nozzle leakage pipe x Injection nozzle 18 176 13

No.1 nozzia laakage pipe x Cylinder head 19 186 14

Accelerator link assambly x intake manifold 19.8 200 14

Delwery vaive holder x Distributive head 58 800 43
Fual inlet hollow screw x Injection pump body 7 375 27

Regulater valve x Injection pump body 6.8 90 78 in. Ibt

Feed pump cover x Injection pump body 3.0 nu” 27 w -lbt
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Timer cover. Injection pump stay, Thermo wax x injecton pump body 835 Bs 74 mbt
Timer adjusting screw x Timer cover 14.2 145 V1

Governor [ink support x Injection pump body 14 t40 10

Oistributrve head x Insection pump body 12 120 8

Governor shaft x Injection pump body 27 275 20

Overflow screw x Governor cover 24.55 250 18

Control lover x Governor cover 6.85 70 81 in. bf
Governor cover * injection pump body a3 BS 7410 -lbf

Idle speed adjusting screw, No 1 SICS lever x Govamor cover 69 70.4 41 in-lbt

Adjusting lever x Governor cover 8365 65 74 in Abt

Pickup sensor x Inection pump body 22.5 225 15.6
Distribute head plug x Owtnbutive head a8 800 85

Dmphragm x Push rod 7.36 75 85 in-lbf

Dwphragm cover x Govemor cover 7.35 75 65 mbf

Lever control spnng x Govameor cover W3 115 8

Fuel cut solenoxd x Distributwe head Zz 226 16

Lead wire x Fuel cut solenoid 7 7 15 in.ibt

Cap x Injection pump WI 115 8

SItCS actustor bracket x Governor cover 9.3 96 62 in -Ibf

SIGS actuator x SICS actuator bracket 9.36 95 $3 in.-Ibf

SICS adjusting screw x SICS actuator bracket 64 ri) 61 in-lbf

Idle—up lever x Injection pump body Shart bolt 8.35 85 74 ino lbt

Long balt 1475 120 8

No 2 nozzle leakage pipe, Fuel miat pipe x Injection pump 2455 250 18

Fuel inlet pips x Bracket 18.6 200 15

idie—up actuator x idie—up ever B35 96 83 in-ibt

Injection pump x Timing gear case 18 185 13

Pump stay x Injection pump 69 700 51
Injection pump drive gaat x Injection pump 193 1050 76
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ENGINE — COOLING SYSTEM E@-177

COOLING SYSTEM

PREPARATION
fearau—h

SST (SPECIAL SERVICE TOOLS)
09230-00010 Radiator Sarvice Tool Sat

S&S =a
Pall ar

oOo 09230-01010 Radiator Service Tool Set

e® POO
POO

(08231-00060) No3 Plug For inspection water leakage

eure

EQUIPMENT

Heater

Radiator cap tester

Thermometer

Torque wranch

eolax-oF

COOLANT

item Capscity Classification
Engme coolant Ethylena—glycol basa

w/ Front and reer heaters M/T 12 0 liters (12.7 US qts, 10.7 Imp. qts}

A/T 11.8 hters (12.5 US gts, 10.4 Imp. gts)

w/ Front hester M/T 11.1 Iters (11.7 US gts, 93 Imp. ets}

A/T 10.9 liters (11.6 US ats, 9.6 Imp. gts}
w/o Heater M/T 10.4 iiters {11.0 US qts, 9.2 Imp. gts)

A/T 10.2 Intars (11.1 US gts, 8.0 Imp. ats)

em

SSM (SERVICE SPECIAL MATERIALS)
O8826-O00100 Seal Packing 12828, Engine drain plug on oil cooler

THREE BOND 12826 or equivalent cover

{FIPG)
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EG-178
ENGINE — COOLING SYSTEM

COOLANT CHECK

1. CHECK ENGINE COOLANT LEVEL AT RADIATOR
RESERVOIR
The engine coolant level should be between the
LOW” and "FULL" lines.
If low, check for leaks and add engine coolant up to
the "FULL" line.

2. CHECK ENGINE COOLANT QUALITY
(a) Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not

remove the radiator cap while the engines and radiator are

still hot, as fluid and steam can be blown out under

pressure.

tb) There should not be any excessive deposits of rust or
scale around the radiator cap or water filler hole, and
the coolant should be free from oil.
If excessively dirty, raplace the coolant.

ic) Reinstall the radiator cap.

COOLANT REPLACEMENT

1. DRAIN ENGINE COOLANT
{a} Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not

remove the radiator cap while the engine and radiator are

still hot, as fluid and steam can be blown out under

pressure.

(b) Loosen the radiator drain plug (on the left side of the
radiator lower tank) and engine drain piug (on the oil

cooler cover), and drain tha coolant.

(c) Apply seal packing te 2 or 3 threads of the engine
drain plug.
Seal packing:

Part No. 08826—00100 or equivalant

(d) Close the drain plugs.
Torque (Engine): 29.4 N-m (300 kgf-cm, 22 ft-ibf}
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ENGINE — COOLING SYSTEM EG-179
2. FILL ENGINE COOLANT
(a) Slowly fill the system with coolant.

@ Use a good brand of ethylene—giycol base cool-
ant and mix it according to the manufacturer's
directions.

e Using ccolant which includes more than 50 %
ethylene—glycol {but not mora than 70 %) is
recommended. et

NOTICE:

° Do not use an alcahol types coolant.

e® The coolant should be mixed with demineralized

water or distilled water.

Capacity:
w/ Front and rear heaters

M/T

12.0 liters (12.7 US qts, 10.7 Imp. qts)

A/T

11.8 liters (12.6 US qts, 10.4 imp. qts}

w/ Front heater

M/T
11.1 liters (11.7 US gts, 9.8 Imp. qts)

A/T
10.9 liters (11.5 US qts, 9.6 imp. qts}

w/o Heater

M/T
10.4 liters (11.0 US qts. 9.2 Imp. qts)

A/T
10.2 liters (11.1 US qts, 9.0 imp. qts)

(b} Install the radiator cap.
(c} Start the engine, and blead the cocling system.
(d) Refill the radiator reservoir with coolant until it raa-

ches the "FULL" line.
3. GHECK ENGINE COOLANT FOR LEAKS
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EG-180 ENGINE — COOLING SYSTEM

WATER PUMP
COMPONENTS FOR REMOVAL AND

INSTALLATION

w/o EGR System w/ EGR System
intaxe Pipe Assembly

Intake Pipe
InsulatorIntake Heater o Gasket” 4

Fluid Coupling “*-.@@-— +.

Fan

No.1 Camshaft
Timing Pulley

idtar Putey 4)

Timing Belt Tensioner i rd

-
Plate Washer

Clamp

Vacuum Hose “uN Insulatorr = Saal Washer
Clamp ——_____ en

Sea! Washer
@ Non-reusable part
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ENGINE — COOLING SYSTEM EG-181

Camshaft Oil Seal
Retainer

# Camshaft Oil Seal

---
1

po
o 

e
e

 
e

e
e

Alternator ch ll -
Adjusting =
Bar oo

er
r

No.2 CylinderBlock Insulator BQ nator Bypass Hose

@ Non-reusable part

WATER PUMP REMOVAL

1. DRAIN ENGINE COOLANT

2. REMOVE DRIVE BELTS, FAN, FLUID COUPLING
AND WATER PUMP PULLEY

(a) Loosen the 4 water pump pulley nuts.

(b) Loosen the alternator pivot bolt and adjusting lock
belt.

{c) Loosen the adjusting bolt, and remove the 2 drive
belts,

(d) Remove the 4 nuts, the fan, fluid coupling assambly
and pulley.

(8) Remove the 4 nuts and fan from the fluid coupling.
3. REMOVE TIMING BELT

(See steps 1 to 3 in timing belt removal in Engine
Moachanical)

4. REMOVE IDLER PULLEY
(See step 4 in timing belt removal in Engine
Mechanical)
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EG-182
ENGINE — COOLING SYSTEM

uF 5 7 Be.

Adjusting
Bar

~Water Pipe 7
(fw)

Water Bypass Hose 8.

(b)

(c)

(d)

1,

REMOVE NO.1 CAMSHAFT TIMING PULLEY

(See steps 6 and 7 in timing balt removal in Engine
Mechanical)
REMOVE CAMSHAFT OIL SEAL RETAINER
{See step 14 in cylinder head removal in Engine
Mechanical)
REMOVE NO.2 CYLINDER BLOCK INSULATOR

REMOVE WATER PUMP
Remove the 3 bolts and alternator adjusting bar.
Remove the 2 nuts, and disconnect tha turbo water
pipe from the water pump.
Disconnect the turbo water pipe from the water
bypass hose.
Remove the 5 bolts, water pump and gasket.

WATER PUMP INSPECTION

INSPECT WATER PUMP
Turn the pulley and check that the water pump bear-
ing moves smoothly and quietly.
If necessary, replace the water pump,

INSPECT FLUID COUPLING
Check the fluid coupling for damage and silicon oil
leakage.
If necessary, raplaca the fiuid coupling,
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ENGINE — COOLING SYSTEM
EG-183

1.

{a)

ib}

fc)

{d)
(a)

7.

(a)

tb)

{c}

WATER PUMP INSTALLATION

INSTALL WATER PUMP
Tamperarily install a new gasket and the water pump
with the 5 bolts.
Connect the turbo water pipe to the water bypass
hose.
Temporarily install the turbo water pipe with the 2 "EG.
nuts. -
Temporarily install the altsrnator with the 3 belts.
Uniformly tighten the 7 bolts and 2 nuts holding the
water pump to the cylinder block.
Torque:

12 mm head

18.6 N-m (200 kgf-cm. 14 ft-ibf)
14 mm head

39.2 N-m (400 kgf-cm, 25 fbf}

INSTALL NO.2 CYLINDER BLOCK INSULATOR
INSTALL CAMSHAFT OIL SEAL RETAINER
{See step 6 in cylinder head installation in
Engine Mechanical)
INSTALL NO.1 CAMSHAFT TIMING PULLEY
{See steps 1 and 2 in timing belt installation in
Engine Mechanical)
INSTALL IDLER PULLEY
(See step 4 in timing belt installation in Engine

Mechanical)
INSTALL TIMING BELT
(See steps 5 to 10 in timing belt installation in
Engine Mechanical}

INSTALL WATER PUMP PULLEY, FLUID
COUPLING, FAN AND DRIVE BELTS
Install the fan to the fluid coupling with 4 naw nuts.
Torqua: §.4 N-m (65 kgf-cm, 57 in_ibf}

Temporarily install the pump pulley, the fluid fan and
coupling assembly with the 4 nuts.
Install and adjust the drive belt.
(See step 3 in on—vehicla inspection in Charging
System}
Tighten the 4 water pump pulley nuts.
Torque: 18.6 N-m (200 kgf-cm, 14 ft-Ibf}

FILL WITH ENGINE COOLANT
START ENGINE, AND CHECK FOR GOOGLANT
LEAKS
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EG-184 ENGINE — COOLING SYSTEM

THERMOSTAT
COMPONENTS FOR REMOVAL AND

INSTALLATION

anton 4

@ Non-reusable part

Water Inlet

THERMOSTAT REMOVAL

HINT: Removal of tha thermostat would have an ac-
verse effact, causing a lowering of cooling efficiency.
Do not ramove the thermostat, even if the engine

tends to overhaat.
1. DRAIN ENGINE COOLANT

2. REMOVE WATER INLET AND THERMOSTAT
(a) Remove the 3 bolts and water inlet.
fb} Remove the thermostat.
(c} Remove the gasket from the thermostat.

Donated by Onur Azeri . cruisercult.com



ENGINE — COOLING SYSTEM
EG-185

{a)

(b)

cone)

(c}

(d)

1.

(a)
(b}

Ed

THERMOSTAT INSPECTION

INSPECT THERMOSTAT
HINT: The thermostat is numbered with the valve
opening temperature.

Immerse the thermostat in water and gradually heat
the water.
Check the valve opening temperature.
Valve opening temperature:

74 — 78°C (165 — 172°F)

If the valve opening temperature is not as specified,
replace the thermostat.

Check the valve lift.
Valve fift:

10 mm (0.39 in.) or more at 90°C (194°F)}
if the valve lift is not as spacified, replace the thermo-
stat.

Chock that the valva spring is tight when the thermo-
stat is fully closed.
Kf not closed, replace the thermostat.

THERMOSTAT INSTALLATION

PLACE THERMOSTAT IN CYLINDER BLOCK
Install a new gasket to the thermostat.
Install the thermostat with the jiggle valve upward.

INSTALL WATER INLET
Temporarily install the water inlet with the 3 bolts,
Alternately tighten the 3 bolts in several passes.
Torque: 19.6 N-m (200 kgf-cm, 14 ft-Ibf)

FILL WITH ENGINE COOLANT
START ENGINE, AND CHECK FOR COOLANT
LEAKS
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EG-186 ENGINE — COOLING SYSTEM

coo034 DT

RADIATOR
RADIATOR CLEANING

Using water or a steam cleaner, remove any mud and
dirt from the radiator core.
NOTICE: If using a high pressure type clesner. be careful

not to deform the fins of the radiator core. If the cleaner
nozzie pressure is 2,942 — 3,432 kPa (30 -- 35 kgf/cm’,

427 — 488 psi), keep a distance of at least 40 — 50 cm

(15.75 — 19.69 in.) between the radiator core and cleaner

nozzle,

RADIATOR INSPECTION

1,

tb)

REMOVE RADIATOR CAP
CAUTION: To avold the dangar of being burnad, do not

remove the radiator cap while the engine and radiator are

still hot, as fluid and steam can be blown out under

pressure.

INSPECT RADIATOR CAP
NOTICE: If the radiator cap contains water or foreign

subtances, always rinse it with water.

Using a radiator cap tester, pump the tester and meas-
ure the relief valve opening pressure.
Standard opening pressure:

74 — 103 kPa
{0.76 — 1.05 kgf/cm", 10.7 = 14.9 psi)

Minimum opening pressure:

69 kPa (0.6 kotf/om’, 8.5 psi)

HINT: Use the tester’s maximum reading as the open-
ing pressure.
If the opening pressure is fess than minimum, replace
the radiator cap.

INSPECT COOLING SYSTEM FOR LEAKS
Fill the radiator and engina with coolant, and attach a
radiator cap tester to the water filler.
Warm up the angine.
Pump it to 118 kPa (1.2 kgf/com’, 17.1 psi), and chack
that the pressure does not drop.

If the pressure drops, chack the hoses, radiator or
water pump for leaks. If no axternal leaks are found,
check the heater core, cylinder block and cylinder
head.
REINSTALL RADIATOR CAP
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ENGINE — COOLING SYSTEM EG-167
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

——— Radiator Cap

«

Upper Tank

Support
Tank Plata

O-Ring

@ Cushion— &
Core

Support

0 Ring oor Pipe

Oil Cooler :

Lower Tank
Drain Plug

@ O-Ring
Non-reusable part amar

we

RADIATOR DISASSEMBLY

5 pom 6 1. REMOVE CUSHIONS
coo |s 2. REMOVE SUPPORTS

Senne eee 3. REMOVE DRAIN PLUG
4. REMOVE TANK PLATE

Raise the claws of the tank plates with SST in the
numerical order shown in the illustration,
SST 09230-00010
NOTICE: Be careful not to damage the core plate,

_

C
J

=
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EG-188 ENGINE — COQLING SYSTEM

Core Plate Core Plate

cooper

0
O Normal

p
X Twisted

O-Ring

g
[X Twisted

00317

si
PeRO

(b)
5.

(a)
{b)
6.

{a}
{b)

{c}

Pull the tank plates outward.
REMOVE TANK
Pull the tank upward.
Ramove the O— ring.
REMOVE OIL COOLER FROM LOWER TANK
Remove the 2 pipas.
Remove the 2 nuts, 2 spring washers, 2 plate washers
and oil coolar.
Remove the 2 O—rings from the oil cooler.

RADIATOR ASSEMBLY

1.

(a)
(b}
{c}

(d)

2.

3.

INSTALL OIL COOLER TO LOWER TANK
Install 2 naw O-rings to the oil cooler.
Install the oil cooler to tha lower tank.
Install the 2 plate washers, 2 spring washers and 2
nuts.

Torque: 10 N-m (100 kgf-cm, 7 ft-Ibf)

Install the 2 pipes.
Torque: 16 N-m (150 kgf-em, 11 ft-Ibf)

HINT: Face the pipes in the direction shown in the
illustration.
CHECK CORE PLATE FOR DAMAGE
HINT:
@ If the sides of the core plate groove are de-

formed, reassambly of the tank will be impossi-
ble. Therefore. first corract any deformation with
pliers.

@ = =©Water leakage will result if the bottom of the core

plate groove is damaged or dented. Therefore,
repair or replace if necessary.

INSTALL TANK
Install a naw O-ring and the tank.
HINT:
@ Clean the tank and core plate.
® Take out any twists,

INSTALL TANK PLATE
Insert new tank plates from both ends in the direction
of the arrows. Firmly set the tank plates in the core
plate.
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ENGINE — COOLING SYSTEM EG-189
SST 5. STAKE CLAWS OF TANK PLATES

{a) Set thea punch of SST to "LOW".
SST 09230—00010

eens
AEG

PRR

Tank Plate

Punch

Tank ‘ae

Guide Block St°PPer
CO0043 CONO45

(b) Stake the claws of the tank plates with SST in the
numerical order shown in tha illustration.

NOTICE: If the bottam of the core plate is staked with the

SST on the guide block stopper, it may result in water

leakage.

HINT:
@ Stake with just enough pressure to leave a mark

on the claw. The staked plate height (H) should
ba as follows:

Plate height (H):

9.2 — 9.6 mm (0.362 — 0.378 in.)

® Do not stake the areas protruding around the
ports or brackets.
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EG-190 ENGINE — COOLING SYSTEM
© The points shown in the illustration cannot be

staked with the SST. Use pliers and be careful not
to damage the core plates.

6. INSTALL DRAIN PLUG

sat eh P23560
P233tt 215531

7. CHECK FOR WATER LEAKS
(a) Plug the inlet and outlet pipes of the radiator with

SST,
SST 09230—01010 (09231 —00060)

(b) Using a radiator cap tester, apply pressure to the
radiator,
Test pressure:

147 kPa (1.5 kgf/cm", 21 pst)

Pes312

Tank Oo (c} Chock for water leaks.
ie) HINT: On radiators with resin tanks, there is a clear-

ance between the core plate and tank plate where a
minute amount of air will remain, giving tha appear-
ance of an air leak when the radiator is submerged in
water. Therafore. before performing the water leak

; test. first swirl the radiator around in the water until all
O-Ring air bubbles disappear.

pres 8. PAINT TANK PLATE
HINT: If the water leak test checks out okay, allow the
radiator to dry completely and then paint the tank
plate.

9. INSTALL SUPPORTS
Torque: 12.7 N-m (130 kgf-cm, 9 ft-lbf)

Core Piate

Tank Plate

10. INSTALL CUSHIONSD Distance {D}: 15 mm (0.59 in.) . . . .
{ a Install the 2 cushions as shown in the illustration.

0S :
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ENGINE — COOLING SYSTEM
EG-191

SERVICE SPECIFICATIONS
SERVICE DATA

74 — 78°C (185 — 172°F)

10 mm (0.39 in} or more

Thermostat Valve opening temperature
Valve Hit at 80°C (194°F)

Radiator cap Relef valve opening pressure 3T0

Minion

74 = 103 kPa (0.75 — 1.05 kgt/em?, 10.7 — 14.9 pai)

58 kPp {0.6 kof/cm’, 8.5 psi)

TORQUE SPECIFICATIONS —
Part tightened Nem kgf-cm ft-lbf

Drain plug x Oi] cooler cover 23.4 300 22

Water pump x Cylinder biock 12 mm head 19.8 200 14
14 mm head 39.2 400 29

Fan x Fluid coupling 64 t1-) 57 in.-lbf
Fluid coupling x Water pump pulley 19.8 200 14
Water iniet x Cylindsr block 19.8 200 14
Water iniet » Alternator bracket 19.6 200 14
On cooler x Lower tank 40 3100 7

On cooler pipe x Oil cooler 56 150 11
Support x Tank on radiator 12.7 130 a
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EG-192
ENGINE — LUBRICATION SYSTEM

LUBRICATION SYSTEM

PREPARATION

SST (SPECIAL SERVICE TOOLS) a
T 03032-00100 8 Pan Seal Cutter

ED 69228-16002 On Filter Wrench

RECOMMENDED TOOLS a
= ) — 08200-00010 Engine Adjust Kit.

=

EQUIPMENT a
Oil pressure gauge

Precision straight edge

Torque wrench

LUBRICANT =
Item Capacity Classification

Engina oil API grade CD or batter

Ory fill 16.0 liters (10.6 US qta, 8.8 Imp. qta)

Dram and refill

w/ Oil filter change 9.7 liters (10.3 US gts, 6.5 imp. qts)

w/o Oil filter change 8.4 liters (8.9 US qta, 7.4 mp. qts)

SSM (SPECIAL SERVICE MATERIALS)

Q8B26-O0080 Seal Packing Black or equivalent
(FIPG)

Od pump

OH pan

8833-00080 Adhasive 1344,
THREE BOND 1344,
LOCTITE 242 of equivalent

Ol pressure sender gauge

Taper screw plug on timing gear

case
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EG-194
ENGINE — LUBRICATION SYSTEM

(a)
{b)

(a)

(b}

(c)

(d)

(e)

(a)

{b}

(c)

. Care should be taken. therefore. when changing

engine off to minimize the frequency and langth of
time your skin is exposed to used engine oil. Protec-

tive clothing and gloves that cannot be penstrated

by oil should be worn. The skin should be thoraughly
washed with soap and water, or use wator—less

hand cleaner, to remove any used engines oil. Do not

use gasoline, thinners, or solvents.

. In order to preserve the onviranment, used ail and
used oll filters must be disposed of only at designa-

ted disposal sitas.

DRAIN ENGINE OIL

Remove the oil fillar cap.
Remove the oil drain plug, and drain tha oil into a
container,
REPLACE OIL FILTER
Using SST, remove the oii filter.
SST 09228-10002
Clean the oil filter contact surface on the oil filter
mounting.
Lubricate the filter rubber gasket with claan angine
oil.
Tighten the oil filter by hand until the rubber gasket
contacts the seat of the filter mounting.

Using SST, give it an additional 3/4 turn to seat the
filter.
SST 09228-10002
REFILL WITH ENGINE OIL
Clean the drain plug, and install a new gasket and it,
Torque: 34.3 N-m (350 kgf-cm, 26 ft-Ibf)

Fill with new engine oil.
Capacity:

Drain and refill

w/ Oil filter change

9.7 liters (10.3 US qts, 8.6 Imp. qts)

w/o Oil filter change

8.4 liters (8.9 US qts, 7.4 Imp. qts)

Dry fill

10.0 liters (10.6 US gts, 8.8 Imp. gts)

Reinstall the oil filler cap.
START ENGINE AND CHECK FOR OIL LEAKS
RECHECK ENGINE OIL LEVEL
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ENGINE — LUBRICATION SYSTEM EG-193
Recommended Viscosity (SAE) : OIL PRESSURE CHECK

1. GHECK ENGINE OIL QUALITY =
y or | | | Check the oil for deterioration, entry of water, dis-

— coloring or
_ > If the quality is visibly poor, replace the oil.

| | I Oil grade:
Cm 8 T 4 nw 27 &@

ao 100 API grade CD or betterFH 0 mM om

neronesexron cues nen Recommended viscosity:
Refor ta illustration

Oil Pressure Gauge 2. CHECK ENGINE OIL LEVEL
The oil level should be between the “L” and “F” marks
on the dipstick.

If low, chack for leakage and add oil up to "F” mark.
3. REMOVE OIL PRESSURE SENDER GAUGE
4. INSTALL OIL PRESSURE GAUGE
5. WARM UP ENGINE

Allow the engine to warm up to normal operating
Oil Pressure Sender Gauges 7 moe temperature.

6. GHECK OIL PRESSURE
Oil pressure:

At idle

29 kPa (0.3 kgf/em’, 4.3 psi) or more

At 3,000 rpm
260 — 600 kPa

(2.5 — 6.1 kgf/cm’, 36 — 87 psi}

7. REMOVE OIL PRESSURE GAUGE

8. REINSTALL OIL PRESSURE SENDER GAUGE
{a) Apply adhesive to 2 or 3 threads of the oil pressure

sender gauge.
Adhasive:

Part No. 08833—00080, THREE BOND 1344,

LOCTITE 242 or equivalent

(b) Install the oil pressure sender gauge.
9. START ENGINE, AND CHECK FOR OIL LEAKS

Adhesive

OIL AND FILTER REPLACEMENT

CAUTION:

© = Prolonged and repeated contact with mineral oil will

result In the removal of natural fats from the skin,
leading to dryness, irritation and dermatitis. In addi-

tion. used engine oil contains potentially harmful

contaminants which may cause skin cancer.

mH
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EG-196 ENGINE — LUBRICATION SYSTEM

Camshaft Oil Seal

No.2 Cylinder Block Insulator

Injection Pump
Dre Gear

od Onn AO we

By
'
1
Ib

!
Oil Pump Drive ey
Shatt Gear O -

1 a7
PoPIdier Gear + ie,
ot H
} 1 7 =‘ By ta

Thrust Plate

Gr”

om”
‘
Pi

to
io
tor ~
toy weorr
i 4 ted

14 war aor
a4 aor wen
boy ew" eed
i obes a
1 “7
Ve @ Injection Pump Drive
b= Gear Ont Seai

- Timing Gear

@ Crankshaft Front Oil Seal { Cover

Crankshaft Pulley

e yp OO |

Vacuum Pump

@ Non-reusable part
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ENGINE — LUBRICATION SYSTEM EG-195

OIL PUMP
COMPONENTS FOR REMOVAL AND

INSTALLATION

w/o EGR System w/ EGR System
Intake Pipe Assembly

ass EGR Valve Bracket
>

&,
en oe Gasket

8
intake Pipe
Insuiator

Intake Pipe

Vacuum Hose

@ Gasket
Intake Heater

Oo
oo!

Fan

Drive Balt

No.1 Camshaft Timing es
Pulley 6p"

Clamp (w/ EGR System)

Plate Washer i.

Idler Pullay aol

load - fe
Timing Belt Tenner

- wore dl
No.2 Camshaft Timing— Gea Os ---"
Pulley b keg Noy No.1 Flange

No.2 Flange

Timing Belt Cover

!
ler

Timing Belt

Ciamp

Vacuum Hose Insulator

Seal Washer

Seal Washer
@ Non-reusable part

Pa
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ENGINE — LUBRICATION SYSTEM EG-197

Gasket

Water Outlet

x7

® Non-reusable part
* Precoated part

for injection Pump

Oil Strainer

Oil Pan

eo @ GasketH

b- x27 & brain Plug

OIL PUMP REMOVAL

HINT: When repairing the oil pump, the oil pan and
strainer should be ramoved and cleaned.

1. DRAIN ENGINE COOLANT
2. DRAIN ENGINE OIL
3. REMOVE TIMING GEARS

(See steps 1 to 3 in timing gears removal in
Engine Mechanica])

4. REMOVE OIL PAN
(a) Remove the 27 bolts and 3 nuts.
(b) Insert the blade of SST between tha cylinder black

and oil pan, and cut off applied sealar and ramove the
oil pan.
SST 09032-00100
NOTICE:

. Do not use SST for the oll pump body side and rear
oil seal retainer.

s Be careful not to damage the oll pan flange.
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EG-198
ENGINE — LUBRICATION SYSTEM

REMOVE WATER OUTLET
(See step 6 in cylinder head removal in Engine
Mechanical)
REMOVE OIL PUMP (TIMING GEAR CASE)
Remove the 2 nuts holding the injection pump to the
timing gear case.
Remove the 7 bolts holding the timing gear case to
the cylinder block.
Using a screwdriver, ramove the cil pump by prying
the portions between the oil pump and cylinder block.
Remove the gasket and O—ring.
REMOVE OIL STRAINER
Remove the 2 bolts, 2 nuts, oil strainar and gasket,

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Plug
@ Gasket

Spring

Relief Valve

@ Non-reusable part

Timing Gear Case

Driven Rotor
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ENGINE — LUBRICATION SYSTEM
EG-199

b2ztdy

wnt

OIL PUMP DISASSEMBLY

1,

z
REMOVE DRIVEN ROTOR
REMOVE RELIEF VALVE
Remove the plug, gasket, spring and reliaf valve.

EG
SBE Me RE

OIL PUMP INSPECTION

1. INSPECT RELIEF VALVE
Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.
If it doesn't, replace the relief valve. If necessary,
raplace tha oil pump assembly.

INSPECT ORIVE SHAFT
Turn tha gear, and check that the driva shaft moves

smoothly and quietly.
If necessary. replace the oil pump assembly.

INSPECT DRIVE AND DRIVEN ROTORS
Inspect rotor tip clearance
Using a fesler gauge, measure the clearance batween
the drive and driven rotor tips.
Standard tip clearance:

0.080 — 0.160 mm (0.0031 — 0.0063 in.)

Maximum tip clearance:

0.21 mm {0.0083 in.)

If the tip clearance is greater than maximum, replace
the oil pump assembly.
Inspect rotor body clearance
Using a faeler gauge, measure the clearance between
the driven rotor and body.
Standard body clearance:

0.100 — 0.170 mm (0.0039 — 0.0067 in.)

Maximum body clearance:

0.20 mm (0.0079 in.)

lf the body clearance is greater than maximum, re-
place the oil pump assembly.
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ENGINE — LUBRICATION SYSTEM

G.

1.

(a)

(b)

Inspect rotor side clearance
Using a feeler gauge and precision straight edge, mea-
sure the clearance between the rotors and precision
straight adge.
Standard side clearance:

0.030 —~ 0.090 mm (0.0012 — 0.0035 in.)

Meximum side clearance:

0.15 mm (0.0059 in.)

If the side clearance is greater than maximum, replace
the oil pump assembly.

mae

OIL PUMP ASSEMBLY

INSTALL RELIEF VALVE
Insert the relief valve and spring into tha installation
hole of the timing gear case.

Install a new gasket and the plug.
Torque: 42 N-m (425 kgf-cm, 31 ft-Ibf)

INSTALL DRIVE AND DRIVEN ROTOR

OIL PUMP INSTALLATION

INSTALL OIL STRAINER
Install a new gasket and the oil strainer with the 2
bolts and 2 nuts.
Torque: 8.8 N-m (80 kgf-cm. 78 in.-Ibf)

INSTALL OIL PUMP (TIMING GEAR CASE}
Remove any ald packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
timing gear case and cylinder block.
® Using a razor blade and gasket scraper, remove

all tha old packing (FIPG) material from the
gasket surfaces and sealing groove.

@ Thoroughly clean all components to remove all
the loose material.

® Using a non—residus solvent, clean both sealing
surfaces.
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ENGINE — LUBRICATION SYSTEM
EG-201

Seal Width 2-3 mm

5 mm Hexagon Wrench
PezeeT

(b}

(c)

(d)
(e)

(f

3.

(a)

(b)

(c)

(d)

Apply seal packing to the timing gear case as shown
in the illustration,
Seal packing:

Part No. 08826— 00080 or equivalant

® = Install a nozzle that has bean cut to a 2 — 3 mm
(0.08 — 0.12 in.) opening,

e Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied,

® Immediately ramove nozzla from the tube and
reinstall cap.

Place a new gasket into the groove of the timing gear
case as shown in the illustration.

install a new O—ring to the injection pump.
Install the timing gear case to the cylinder block with
the 7 bolts. Uniformly tighten tha bolts in several
passes.

Torque: 19.6 N-m (200 kgf-cm, 14 ft-lbf)

Install the 2 nuts holding the injection pump to the
timing gear case.
Torque: 18 N-m (185 kgf-em, 13 ft-lb}

POUR ENGINE OIL INTO OIL PUMP
Using a 5 mm hexagon wrench, remove the taper
screw plug.
Pour in approx. 10 cc (0.6 cu in.) of engine oil into the
oil pump.

Apply adhesive to 2 or 3 threads of the taper scraw
plug.
Adhasive:

Part No. 08833-00080, THREE BOND 1344,

LOCTITE 242 or equivalent

Using a § mm hexagon wrench, install the taper scraw
plug.
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EG-202 ENGINE — LUBRICATION SYSTEM
4 INSTALL WATER OUTLET

(See step 15 in cylinder head installation in
Engine Mechanical)

5. INSTALL OIL PAN
(a) Remove any old packing (FIPG) material and ba care-

ful not to drop any oil on the contact surfaces of the
oil pan and cylinder block.
® Using a razor blade and gasket scraper, remove

all tha old packing (FIPG) material from the
gasket surfaces and sealing groove.

@ = =6Theroughly clean all components to remove ail
tha loose material.

e =>. Using a non—residue solvent, clean both sealing
surfaces.

NOTICE: Do not use a solvent which will affect the paint-

ed surtaces.

(b) Apply seal packing to the oil pan as shown in the
illustration.
Seal packing:

Part No. 08826— 00080 or equivalent

e — Enstall a nozzle that has been cut to a 4 — 5 mm
(0.16 — 0.20 in.) opening,

Seal Width L_
4-5mm AB ® Parts must be assembled within 5 minutes of

an) A ry EB application. Otherwise the material must be re-
poms moved and reapplied.

@ Immediately remove nozzle from the tube and

reinstall cap.
{c) Install the oil pan with the 27 bolts and 3 nuts. Uni-

formly tighten the balts and nuts in several passes.
Torque: 9.8 N-m (100 kgf-cm, 87 in.Ibf)

6. INSTALL TIMING GEARS
{See steps 2 to 13 in timing gears installation in
Engine Mechanical)

7. FILL WITH ENGINE OIL
8. FILL WITH ENGINE COOLANT
9. START ENGINE AND CHECK FOR OIL LEAKS
16. RECHECK ENGINE OIL LEVEL
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ENGINE — LUBRICATION SYSTEM
EG-203

OIL COOLER
COMPONENTS FOR REMOVAL AND
INSTALLATION

w/o EGR System w/ EGR System

Intake
Pipa

Vacuum.
Hose '

@ Gasket so Intake Pipe Assembly

~ st i|> ~ Intake Pipexe 4, H ~~ Gasket y LE / Ss Insulator
1 7. e i '
i i

aaa le eee

Vacuum Hose (w/ EGR Sin)
Clamp (w/ EGR System} faz

Vacuum Hose tw/ EGR System}

Timing Belt Tensioner -- .

o ae ° -
No.2 Camshaft or - 6 oem

; <2'— No.1 FlangeTiming Pulley

Timing Belt Cover t iN Timing Balt
No 2 Flange

Clamp 2, - y} Gasket

Vacuum Hose

Seal Washer

@ Non-reusable part
Peas,
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Intake Manifold
{Insulator

Link
Assembly

Throttle Pesition
Sensor Connector
{ Except )

Australia M/T

O:f Dipstick and
Guide

et} O-Ring
1
i

| Water Bypass Hose
H {from Injection Pump}
\ @ Gasket

2

‘Oil Filter

_-~~ Check Valve

. oe Gasket

<M

‘
i
 

Ly
---#-a

h 
,

wae 
ee 

fee
s

ca
 

*
’ 

’ 
n

,

A@ O-Ring Gyooa Gasket
No.1 Cylinder Blackingulator Relief Valve

Water
Injectton Pump Oil Cooler and Temperature

SensorCover Assambly

@ O-Ring

Water Bypass Hose
{from Injection Pump}

@ Non-reusabie part
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ENGINE — LUBRICATION SYSTEM
EG-205

WY
PITS

OIL COOLER REMOVAL

1. DRAIN ENGINE COOLANT
2. REMOVE TIMING BELT

(See steps 1 to 3 in timing belt removal in
Engine Mechanical)

enti

3. REMOVE NO.2 CAMSHAFT TIMING PULLEY
(See step § in timing belt removal in Engine
Mechanical)

4. REMOVE INJECTION PIPES
(See steps 3 and 5 in injection nozzles removal
in Fuel System)

5. REMOVE INJECTION PUMP
(See steps 5 to 7 in injection pump removal
in Fuel System)

6. REMOVE OIL FILTER
(See step 2 in oil and filter replacement)

7. REMOVE RELIEF VALVE
Remove the relief valve and gasket.

8. REMOVE CHECK VALVE
Remove the check valve and gasket.

9. REMOVE WATER TEMPERATURE SENSOR
Remove the sensor and gasket.

10. REMOVE OIL DIPSTICK AND GUIDE
(a) Remove the bolt, and pull out thea dipstick guida to-

gether with the dipstick from the oil pan.
(b) Ramove the O-ring from the dipstick guide,
11. REMOVE OIL COOLER AND COVER ASSEMBLY

Remove the 13 bolts. 2 nuts. the oil cooler. cover
assembly and gasket.

12, REMOVE OIL COOLER FROM OIL COOLER COVER

OIL COOLER AND RELIEF VALVE
INSPECTION

1. INSPECT RELIEF VALVE
Push the valve with a wooden stick to check if it is
stuck.
If stuck, replace tha relief valve,
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EG-208
ENGINE — LUBRICATION SYSTEM

2.

} Push

; «

Pore

3.

OuT

Q

IN

P2671

1.

(b)

(d)

(9)

INSPECT CHECK VALVE
Push the valve with a wooden stick to chock if it is
stuck,
if stuck, replace the check valve.

INSPECT OIL COOLER
Check the oil cooler for damage or clegging.
if necessary, replace the oil cooler.

ents

OIL COOLER INSTALLATION

INSTALL OIL COOLER TO OIL COOLER COVER
Install 2 naw gaskets and the oif cooler to the oil
cooler cover with the 4 nuts.
Torque: 15.7 N-m (160 kgfom, 12 ft-lbf}

INSTALL OJL COOLER AND COVER ASSEMBLY
Install a new gasket, the oil cacler and cover assembly
with the 13 bolts and 2 nuts. Uniformly tighten the
bolts and nuts in several passes.
Torque: 19.6 N-m (200 kgf-cm, 14 ft-Ibt)

HINT: Each bolt length is indicated in the illustration.
Bolt length:

A 20 mm (0.78 in)
B 40 mm (1.57 in.}

INSTALL OIL DIPSTICK GUIDE AND OIL DIPSTICK
Install a new Oring to the dipstick guide.
Apply soapy water to the O-ring.
Push in the dipstick guide end into the guide hole of
the cylinder block.
install the oil dipstick guide with the bolt.
Torque: 19.6 N-m (200 kgf-cm, 14 ft-Ibf}

Install the dipstick.
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ENGINE — LUBRICATION SYSTEM EG-207
4. INSTALL RELIEF VALVE

Install a new gasket and the relief valve.
Torque: 38 N-m (400 kgf:cm, 29 ft-Ibf)

65. INSTALL CHECK VALVE
Install a new gasket and the check valve.
Terque: 27 N-m (275 kgf-cm. 20 ft-Ibf)

6. INSTALL WATER TEMPERATURE SENSOR
Install a naw gasket and tha sensor. G
Torque: 19.6 N-m (200 kgf-cm, 14 ft-lbf) Sow

7. INSTALL OIL FILTER
(See step 2 in oil and filter raplacament)

8. INSTALL INJECTION PUMP
(See steps 1 to 3 in injection pump installation
in Fuel System)

9. INSTALL INJECTION PIPES
(See steps 3 and & in injection nozzie installation
In Fuel System)

10. INSTALL NO.2 CAMSHAFT TIMING PULLEY

(See step 3 in timing belt installation in Engine
Mechanical)

11. INSTALL TIMING BELT
(See steps 5 to 10 in timing belt installation in
Engine Mechanical)

12. FILL WITH ENGINE COOLANT
13. START ENGINE AND CHECK FOR LEAKS

14. CHECK ENGINE OIL LEVEL
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EG-208 ENGINE — LUBRICATION SYSTEM

OIL NOZZLE
COMPONENTS FOR REMOVAL AND
INSTALLATION

Oil Nozzle Sep
Check Vaive

Oil Pan

boxo @——~* Gasket
@ Non-reusable part &— Drain Plug

Pea

OIL NOZZLES REMOVAL —
1. REMOVE OIL PAN

(See steps 1 and 4 in oil pump removal)
2. REMOVE CHECK VALVE AND OIL NOZZLES

Remove the & check valves and 6 oil nozzles,

OIL NOZZLES INSPECTION —_

1. INSPECT CHECK VALVES
Push Push the valve with a wooden stick to check if it is
—_ stuck.

lf stuck, replace tha check valve.

PESTS
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ENGINE — LUBRICATION SYSTEM EG-209
f 2. INSPECT OIL NOZZLES

Check the cil nozzles for damage or clogging.
If necessary, replace the oil nozzle.

P2Z87B

eun-o

OIL NOZZLES INSTALLATION

1. INSTALL OIL NOZZLES AND CHECK VALVES
(a) Align the pin of the oil nozzle with the pin hole of the

cylinder block.
(b) Install the oil nozzia with the check valve. Install the 6

oil nozzles and 6 check valvas.
Terque: 27 N-m (275 kgf-cm. 20 ft-lbf)

2. INSTALL OIL PAN
(See steps 5, 7, 9 and 10 in ofl pump installation)

SERVICE SPECIFICATIONS
mr

SERVICE DATA

Oil pressure at idle speed | 29 kPa (0.3 kaf/om’. 43 psi) or more

at 3,000 rpm 250 — 600 kPe (2.5 — 6.1 kgf/cem", 36 — 87 psi}

Oil pump Tip clearance STD 0.080 — 0.160 mm (0.0031 — 0 0063 in.)

Maximum 0.21 mm (0.0083 in.)

Body clearance STD | 0.100 — 0.170 mm (0.0038 — 0 0067 In)

Maximum 6.20 mm (0.0079 in.)

Side claarance sTD 0.036 — 0.090 mm (0.0012 — 0.0035 inj

Maximum | 0.15 mm (0.0058 in)

mem

TORQUE SPECIFICATIONS
Part tightened Nm kaf cm ft-lbf

Drain plug x Oil pan 34.3 350 25

Relief valve x Timing gear case 42 425 31

Onl strainer x Main bearing cap 3.8 90 78 im. Ibf

Timing gear case x Cylinder block, Main bearing cap 196 200 14

Injection pump x Timing gaar case 18 186 13

Gil pan x Main bearing cap, Timing gear case. Rear ol seal retainer 38 100 87 in.-lbf

Oil cooler cover x Oil cooler 15.7 160 12

On caster cover, Oil dipstick giude x Cylinder block 19.6 200 14

Retet valve x Oil cooler cover a3 400 29

Check valve x Oil cooler cover 27 275 20

Water temperature sensor x Oil cooler cover 19.6 200 14

Oil nozzle x Cylinder block 27 275 20
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ST-1

STARTING SYSTEM

PREPARATION trtesssarssescesarcessnsseneeseeensnee ST- 2

PRE—HEATING SYSTEM veserssrrsrssseresessere st-— 3

STARTER 8

STARTER RELAY svcccceccsssscnsscosereoreeetensves ST- 18

VOLTAGE CONVERTER TIMER -ores-+-2-20-eeee ST— 19

tw/ 24 V Starter)
VOLTAGE CONVERTER RELAY ----++++-s---+ ST— 20

(w/ 24 V Starter)

24 V HOLD WARNING RELAY creestereeretecers ST- 2]
{w/ 24 V Starter}

SERVICE SPECIFICATIONS -rrre-+rrrrerreneeseeeas ST-— 22
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ST-2 STARTING SYSTEM — PREPARATION

PREPARATION
SST (SPECIAL SERVICE TOOLS)

09286-4601] Injectan Purp Spline Shait
Puller

09820-00030 Alternator Reer Bearing Replacer Armature rear bearing

RECOMMENDED TOOLS
O9082—-00050 TOYOTA Electrical Teater Set.

e

EQUIPMENT

Qhal indicator Commutator

Magnetic finger

Pull scale Brush spring

Sandpaper Commutator

Torque wrench

V¥—block

Vernier calipers Cammutator, Brush
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STARTING SYSTEM — PRE—HEATING SYSTEM
ST-3

PRE—HEATING SYSTEM
ON—VEHICLE INSPECTION

HINT: Refer to Diesel Electrical System Diagnosis for
inspection procedures.
{See troubleshocting in Engine Mechanical}

1. INSPECT LIGHTING TIME OF INTAKE HEATER
INDICATOR LIGHT
Turn the ignition switch “ON”, measure the lighting
time.
Light lighting time: Refer to the chart graph

2. INSPECT AFTER GLOW
Turn the ignition switch “ON*, measure the time bat-
tery voltage is applied to terminal GREL of the pre—
heating timer or emission ECU,
After glow time: Refer to the chart graph

w/ EGR System
Emission ECU

w/o EGR System 2 0 2
Pre-Heating Timer 6 e 1 \ 3

REL E 8 120FE After ey© 6 \ ee Glow 90 z
= ‘etl Ti =
o 4 Y fient = 60 3

Eees} #2 Lighting 3
D Time | g

= = 4 —i0 0 #2 w co so ° ~
(-4) (32) (68) (104) (140) (176)

Water Temperature *C(°F)
23826
27973 P22074 at

PRE—HEATING TIMER OR EMISSION ECU.
INSPECITON

1. DISCONNECT PRE—HEATING TIMER OR EMISSION
ECU CONNECTOR(S)
LOCATION: Under tha instrument panel on the pas-
senger seat.
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STARTING SYSTEM — PRE—HEATING SYSTEM

2. INSPECT PRE—HEATING TIMER OR EMISSION ECU
CIRCUIT
Check the connector on the wire harness side as
shown in these chart:

a1

*1: wi EGR System
*2: w/o EGR System

Check for Tester connection Condition Specified value
Voltage*1 BATT ~ Ground - Battery voltage

Volt GIND -G my Ignition switch OFF No voltage
je = Grounoneg Ignition switch ON Battery voltage

Ignition switch OFF No voitageVoltage*1 +8, +81 - Ground $ 7 . 7 9
Ignition switch ON Battery voltage

Ignition switch OFF N ItVoltage*2 IG - Ground oa“ : —__e
Ignition switch ON Battery voltage

Volt STA — Ground Ignition switch OFF No voltage
- u‘oleae Ignition switch START Battery voltage

Ignition switch OFF No voltageVoltage VPWC. - Ground o - ~ 2
Ignition switch ON Battery voltage

Continurty GREL — Ground - Continuity
Continuity*1 THW -£2 - Continuity
Continuity*2 THW -—EG - Continuity
Continuity*1 E1, £01, E02 - Ground - Continuity

w/ EGR System
Wire Harness Side of Emission ECU

TTITACIST GinD TET STA bret prac CMVBY ere

we larchsps +BY] G02) colval ye we- Prvesl Et E01] «8 |EGR

| ay a 5net a an 284 ————_S
w/o EGR System
Wire Harness Side of Pre-Heating Timer

GREL IG

THWESTA Ivewc? EG [ano

oesoa

3. RECONNECT PRE—HEATING TIMER OR EMISSION
ECU CONNECTOR(S}
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STARTING SYSTEM — PRE—HEATING SYSTEM ST-6
INTAKE HEATER RELAY INSPECTION

SS 1. REMOVE INTAKE HEATER RELAY
NS Intake

Heater
Relay

P2338

2. INSPECT INTAKE HEATER RELAY
A. Inspect relay continuity
(a) Using an ohmmeter, check that there is continuity

between terminals 6 and g.
(b) Check that there is no continuity between terminals B

Ohmmeter and G.
[a] If continuity is not as specified, raplace the relay.

OOF ee
No Continuity Continuity poners

B. Inspect relay operation
(a) Apply battery voltage across terminals 6 and g.
(b) Using an chmmeter, check that there is continuity

between terminals B and G.

lf operation is not as specified, replace tha relay.
3. REINSTALL INTAKE HEATER RELAY

P22c76
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ST-6 STARTING SYSTEM — PRE—HEATING SYSTEM
INTAKE HEATER INSPECTION “
Components

wio EGR System

a @ Gasket

* e.

Vacuum Hose

Intake Pipe

Air Hose] Clamp

wi EGR System SY Connector ”
Intake Pipe Assembly f ER BT Turbo Pressure Sensor Connector

4

sXi ;
: e i.e zam Gasket

anne oar

bl sey

Poe 32 sv tor Turbo Pressure Sensor
Connecter

tree

* Gaske eee *, P Vacuum Hose ws.
at} a, Gasket oe

a4 >»
;

aKSB, intake Heater ;
am intake Heater /
La ‘6 Pipe Insulator

BoB
@ Non-reusable part
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STARTING SYSTEM — PRE—HEATING SYSTEM

w/ EGR System

Continuit

w/o EGR System
Ohmmeter

Continuity O@

TM~ Yi
22984
22588 21530

Inspection

INSPECT INTAKE HEATER
Using an chmmeter, check that thera is continuity
between terminal of the intake heater and ground.
if there is no continuity, replace the intake heater.

WATER TEMPERATURE SENSOR

INSPECTION

1.
2.

REMOVE WATER TEMPERATURE SENSOR
INSPECT WATER TEMPERATURE SENSOR
Using an chmmeter, measure tha resistance between
the terminals.
Resistance:

Refer to the chart graph

If the resistance is not as specified, replace the water
temperature sensor.

REINSTALL WATER TEMPERATURE SENSOR

[peer eres
ih

POISE?
Faryad

20 Acceptable

RESISTA
NCE 

kil
)

-20 9 20 40) 60 BO 100
(+4) (32) 468) (104) (tap) 1178) (272)

TEMPERATURE *C (°F)
aA
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ST-8 STARTING SYSTEM — STARTER
STARTER _.
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Starter Housing Stop Coltar

Starter Clutch
Retainer

Cornpression Spring

Snap Ring
1 4 Pinion Gear

e > Spring

Clutch Shaft

Return Spring

Magnetic Switch

fk i 5 ‘ at |
Nog ~ Steel Ball Bearing ___- .

é | &._pust Protector ~~. -~
Lead Wire O-Ring

Felt Washer

. - | Rear Bearing
a6 = Armature

ae on Front Bearing
S 28 Fietd Frame

Brush Holder — (Field Coil)
O-Ring

@ Non-reusable part End Cover “Dust Protector
P2632

STARTER DISASSEMBLY

1. REMOVE FIELD FRAME WITH ARMATURE AND
LEAD WIRE FROM MAGNETIC SWITCH

{a) Remove the nut, and disconnect lead wire from the
magnetic switch terminal,

(b) Remove the screw, washer and the lead wire from the
terminal 50.
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STARTING SYSTEM — STARTER ST-9
(c} Remove the 2 through bolts and spring washers.
(d) Pull out the field frame with the armature from the

magnetic switch assembly,
(8) Remove the felt washer from the rear bearing.

2. REMOVE STARTER HOUSING, CLUTCH
ASSEMBLY AND GEARS

{a} Remove the 3 screws,

(b} Remove these parts from the magnetic switch assem-

bly:
{1) Starter housing and clutch assembly
(2) Return spring

(3) Plate washer
(4) Idler gear
(5) Bearing

3. REMOVE STEEL BALL
Using a magnetic finger, remove the steel ball from
tha clutch shaft hole.

4. REMOVE BRUSH HOLDER
(a} Remove the 2 screws and end cover from the field

frame.

Poza?
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STARTING SYSTEM — STARTER

Ohmmeter

OgNo continuity

(b)

(c}

Using a screwdriver, hold the spring tank back and
disconnect tha brush from the brush holder.
Disconnect the 4 brushes and remove the brush
holder.
REMOVE ARMATURE FROM FIELD FRAME

STARTER INSPECTION AND REPAIR
Armature Coil

1. INSPECT COMMUTATOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
between the segments of tha commutator.
if there is no continurty between any segment, replace
the armature.

INSPECT COMMUTATOR FOR GROUND
Using an ohmmeter, check that there is no continuity
between the commutator and armature coil cora.
If there is continuity, replace the armatura.

Commutator
1. INSPECT COMMUTATOR FOR DIRTY AND BURNT

SURFACES
Hf the surface is dirty or burnt, correct it with sandpa-
per (No. 400) or on a lathe.
INSPECT COMMUTATOR CIRCLE RUNOUT
Place the commutator on V—blocks,
Using a dial gauge, measure the circle runout.
Maximum circle runout:

0.05 mm (0.0020 In.)

If the circle runout is greater than maximum, correct it
on a lathe.
INSPECT COMMUTATOR DIAMETER
Using vernier calipers. measure the commutator diam-
eter.

Standard diameter:
36.0 mm (1,417 In.)

Minimum diameter:

35.0 mm (1.378 In.)

If the diameter is less than minimum, replace the
armature.
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STARTING SYSTEM — STARTER sT-11
4. INSPECT UNDERCUT DEPTH

Check that the undercut depth is clean and free of
foraign materials. Smooth out the adga,
Standard undercut depth:

0.7 — 0.9 mm (0.028 — 0.035 in.)

Minimum undercut depth:

0.2 mm (0.008 in.)

If the undercut depth is less than minimum, correct it

sToada with a hacksaw blade.

Field Frama (Field Coil)
Continuity

1, INSPECT FIELD COIL FOR OPEN CIRCUIT
Using an chmmeter, check that there is continuity
between the lead wire and field coil brush lead.
Kf there is no continuity, replace the field frame.

2. INSPECT FIELD COIL FOR GROUND
Using an chmmeter. check that there is no continuity
between the field coil end and field frame.
If thera is continuity, repair or replace the field frame.

Ohrmmeter

al
Brushes

INSPECT BRUSH LENGTH
Using vernier calipers, measure the brush length.
Standard length:

20.5 — 21.0 mm (0.807 — 6.827 in.)
Minimum length:

13.0 min (0.612 In.)

If the length is less than minimum, replace the brush
hoider and field frame.

ST1103
P22639
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STARTING SYSTEM — STARTER

STOOTS

STU

Brush Springs

INSPECT BRUSH SPRING LOAD
Take the pull scale reading the instant the brush
spring separates from the brush.
Spring instelled load:

18.6 — 36.3 N (1.9 — 3.6 kgf, 4.2 — 7.9 lbh

if the installed load is not within specification, replace
the brush springs.

Brush Holder

INSPECT BRUSH HOLDER INSULATION
Using an ohmmeter, check that there is no continuity

between the positive (+) and negative (—)} brush hel-
ders.
If there is continuity, repair or replace the brush
holder.

Clutch and Gears

1.

2.

{b}

INSPECT GEAR TEETH
Chack the gear teeth on the pinion gear, idle gear and
clutch assambly for wear or damage.
If damagad, replace the gear or clutch assembly.
If damaged, also check the drive plate ring gear for
wear or damage.

INSPECT CLUTCH PINION GEAR
Hold the starter clutch and rotate the pinion gear

clockwise, and check that it turns frealy. Try to rotate
the pinion gear counterclockwise and check that it
locks.
If necessary, replace the clutch assembly,

IF NECESSARY, REPLACE CLUTCH ASSEMBLY
Disassemble starter housing and clutch assembly
Push down the pinion gear and starter housing.

Using a plastic- faced hammer, tap down the stop
collar.
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STARTING SYSTEM ~ STARTER 8T-13
(c} Using a screwdriver, pry out the snap ring.

(d} Disassemble these parts:
(1) Stop collar
(2) Pinion gear
(3) Retainer
(4) Compression spring
{5) Starter housing
{6) Starter clutch
(7) Compression spring
(8) Clutch shaft

B. Assemble starter housing and clutch assembly

(a) 1st, assemble these parts:
(4) Clutch shaft
(2) Compression spring
(3) Starter clutch

(b) 2nd, assemble these parts:
(1) Clutch shaft and starter shaft assembly
(2) Starter housing
(3) Compression spring
(4) Ratainer
(5) Pinion gear
(6) Stop collar

(c}) Push down the pinion gear and starter housing.

(e) Using snap ring pliers, install a new snap ring.
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ST-14
STARTING SYSTEM — STARTER

(d) Using pliers, compress the snap ring.
(e) Check that the snap ring fits correctly.

(f} Using a plastic—faced hammer, tap the clutch shaft
and install the stop collar onto the snap ring.

Bearings

41. INSPECT BEARINGS
Turn the bearing by hand while applying inward force.
If resistance is falt or the bearing sticks. replace the
bearing.

Powz3

2. IF NECESSARY, REPLACE BEARINGS
(a) Using SST. remove the bearing.

SST 09286-46011

POMSIE

Front Bearing Rear Bearing (b) Using a press, press in a new front bearing.
{c) Using SST and a press, prass in a new rear bearing.

SST 09820—00030
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ST-15
STARTING SYSTEM — STARTER

Switch Body

Ohmmeter

e®

1.

Ohmmeter

Terminal 50

Oe
J

F260a

2.

1.

2.

(a)
(b)

{c)

3.

(a)
{b}

Pond?

Magnetic Switch

PERFORM PULL—IN COIL OPEN CIRCUIT TEST
Using an ohmmeter, check that there is continuity
between terminals 50 and C.
lf thera is no continuity, raplace the magnetic switch.

PERFORM HOLD —IN COIL OPEN CIRCUIT TEST
Using an ohmmeter, check that there is continuity
batwean terminal 50 and the switch body.
If thera is no continuity, replace the magnetic switch.

areat—a

STARTER ASSEMBLY

HINT: Use high—temperature grease to lubricate tha
bearings and gears when assembling the starter.
PLACE ARMATURE INTO FIELD FRAME
Apply grease to the armature bearings, and insert the
armature into the field frame,

INSTALL BRUSH HOLDER
Place the brush holder on the armature.
Using a screwdriver, hold the brush spring back, and
connect the brush into the brush holder, Connect the
four brushes.
NOTICE: Check that the positive (+) lead wires are not

grounded.

Install the end cover to the fiald frame with the 2
screws,

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
Apply grease to the steal bail,
Insert the steel bail into the clutch shaft hole.
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ST-16 STARTING SYSTEM — STARTER
4. INSTALL STARTER HOUSING, CLUTCH

ASSEMBLY AND GEAR
(a) Apply grease to the return spring.
(b) Insert the return spring inte the magnetic switch hole,

(c) Install the plate washer to the magnetic switch.

Plate Washer

‘T0865

(c) Place thease parts to the starter housing:

(1) {dler gear
(2} Bearing

S10636

(d) Assemble the starter housing and magnetic switch
assembly and install the 3 screws.

5. INSTALL FIELD FRAME WITH ARMATURE AND
LEAD WIRE TO MAGNETIC SWITCH

(a) Install a new felt washer to the armature.

(b} Align the protrusion of the field frame with the cutout

of the magnetic switch,
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STARTING SYSTEM — STARTER ST-17
(c) Install the field frame and armature assembly with the

2 through bolts.
Torque: 9.3 N-m (85 kgf-cm, 82 in.-lbf)

(d)_ Install the lead wire to terminal 50 with the screw and
washer.
Torque: 3.6 N-m (41 kgf-cm, 32 In.-Ibf)

{e) Connect the lead wire to terminal C, and install the
nut.

Torque: 21,1 N-m (215 kgf-cm. 16 ft-ibf)

STARTER PERFORMANCE TEST

NOTICE: Thase tests must be performed within 3 to 5

seconds to avold burning out the coil.
. DOPULL—IN TEST

(a) Disconnect the field coil lead wire from terminal C.
(b) Connect the battery to the magnetic switch as shown.

Check that the clutch pinion gear moves outward.
if the clutch pinion gear does not mova, replace the
magnetic switch assembly.

2. DO HOLD—IN TEST
With battery connected as above with the clutch
Pinion gear out, disconnect the negative (—) lead from
terminal C. Check that the pinion gear remains out.
If the clutch pinion gear returns inward, replace the
magnetic switch assembly,
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ST-18 STARTING SYSTEM — STARTER RELAY
3. INSPECT CLUTCH PINION GEAR RETURN

Disconnect the negative (—} lead from the switch
body.
Check that the clutch pinion gear returns inward.
If the clutch pinion gear does not return. replace the
magnetic switch assembly.

4. DO NO-LOAD PERFORMANCE TEST
{a} Connect the battery and ammeter to the starter as

shown.
(b) Check that the starter rotates smoothly and steadily

with the pinion gear moving out. Check that the am-
meter shows the specified current.
Specified current:

12 ¥ type:

At 11.0 V: 180 A or loss
24 V type:

At 23.0 V: 90 A or less

STARTER RELAY .
STARTER RELAY INSPECTION

1. REMOVE STARTER RELAY

w/12 V Starter Ohmmeter 2. INSPECT STARTER RELAY
A. Inspect relay continuity

oe w/ 12 V Starter:
4 3l | conmaan (a) Using an ohmmeter, check that there is continuity
1 2 J between terminals 3 and 4.

Ohmmeter 2 (b) Check that there is no continuity between terminals 1
ae and 2.
10 No Continuity If continuity is not as specified, replace the relay.

pine? a5
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STARTING SYSTEM — VOLTAGE CONVERTER TIMER(w/ 24 V Starter)
ST-19

w/24¥ Starter

Ohmmeter

stosn. No continuity Continuity neat

w/12 V Starter

(3) [=
4 3. [Battery

Ohmmeter

Gad

or
ol} Continuity

13108 21536

w/24 V Starter

CI
Ohmmeter

Cay
of

ty

stosiz2 Continuity 215318

Voltage Converter Timer |
Wire Harness Side

oo

Git 2S465

(a)

(b)

fa)
{b}

(a}

(b)

w/ 24 V Starter:
Using an chmmeter, check that there is continuity
batween terminals E and ST.
Check that there is no continuity between terminals B
and MG,
If continuity is not as specified, replace the relay.

Inspect relay operation
w/ 12 V Starter:
Apply battery voltage across terminals 3 and 4.
Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
I€ operation is not as specified, replace the relay.

w/ 24 V Starter:
Apply battery voltage across terminals E and ST,
NOTICE: If the vehicle has a voltage converter, do the

check using # 12 V battery.

Using an ohmmeter, check that there is continuity
between terminals B and MG.
if operation is not as specified, replace the relay.
REINSTALL STARTER RELAY

VOLTAGE CONVERTER TIMER
(w/ 24 V Starter)
VOLTAGE CONVERTER TIMER

INSPECTION

1. DISCONNECT VOLTAGE CONVERTER TIMER
CONNECTOR

INSPECT VOLTAGE CONVERTER TIMER
Check the connector on the wire harness side as
shown in these chart:
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ST-20 STARTING SYSTEM — VOLTAGE CONVERTER RELAY(w/ 24 V Starter)

Check for Tester connection Condition Specified value
Turn starter switch OFF No voltage

Voltage 1 — Ground 7
Turn starter switch START Battery voltage

Turn starter switch OFF No voitage
Voltage 2~- Ground .

Turn starter switch ON Battery voltage

Turn starter switch OFF No voltage
Voltage 3- Ground

Turn starter switch START Battery voltage

Continuity 4- Ground - Contnnuity
Continuity 5-6 = Continuity
Continuity 7 - Ground - Continuity

Continuity

ul

w
o

Continuity No continuity

neg

3. RECONNECT VOLTAGE CONVERTER TIMER
CONNECTOR

VOLTAGE CONVERTER RELAY
(w/ 24 V Starter) _
VOLTAGE CONVERTER RELAY
INSPECTION

(a)

{b)

(c)

{d)

REMOVE VOLTAGE CONVERTER RELAY

INSPECT VOLTAGE CONVERTER RELAY
Inspect relay continuity
Using an chmmeter, chack that there is continuity
between terminals @ and g.
Using an ohmmeter, check that there is continuity
between terminals 1— and E.
Using an ohmmeter, check that there is continuity
between terminals 1+ and 2+.

Using an ohmmoeter, check that there is no continuity
between terminals 1— and 2+.
If continuity is not as specified, replace the relay.
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STARTING SYSTEM — 24 V HOLD WARNING RELAY(w/ 24 V Starter) ST-21
B. Inspect relay operation
(a) Apply battery voltage across terminals e and g.
(b) Using an ohmmeter, check that there is continuity

between terminals 1— and 2+.
Using an chmmeter, check that there is no continuity

Of between terminals 1+ and 2+.
(d) Using an ohmmeter, check that there is no continuity

terminals 1— and E.
1- © If continuity is not as specified, raplaca the relay.

No continuity Continuity

ok

ee

3 1 3. REINSTALL VOLTAGE CONVERTER RELAY
e

E
2+

No continuity
@o cal

Battery OF

STOB70

21820

24 V Hold Warning Relay 24 Vv HOLD WARNING RELAY
(w/ 24 V Starter) _
24 V HOLD WARNING RELAY INSPECTION
1. REMOVE 24 V HOLD WARNING RELAY

Obmmeter Ohmmeter 2. INSPECT 24 V HOLD WARNING RELAY
CAL) A. Inspect relay continuity

a {a) Using an ohmmeter, check that there is continuity

O OF O between terminals 1 and 3.
(b) Using an chmmeter, chack that there is continuity

between terminals 2 and 4,
If continuity is not as specified, replace the relay.

No continuity

BEOD09 4 3 z15ss9

Ohmmeter B. Inspect relay operation
Cir) (a} Apply battery voltage across terminals 1 and 3.

a (b) Using an ohmmeter, check that there is continuity
O 2 between tarminals 2 and 4.

If continuity is not as specified, replace the relay.
Continuity , Battery 3. REINSTALL 24 V HOLD WARNING RELAY

BEOOTD 4 3 Oo |
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ST-22
STARTING SYSTEM — SERVICE SPECIFICATIONS

SERVICE SPECIFICATIONS
ro

SERVICE DATA

Starter Rated voltage and output power 12 V2.5 kW. 24 V 4.5 kw

No—load characteristics Current 12 ¥ type 180 A or lass at 110 V

24 ¥ type 90 A or lass at 23.0 V

rom 3.500 rpm or more

Brush length STD | 20.5 — 21.0 mm (0 807 — 0.827 in)

Minimum 13.0 mm (0.512 in.)

Spring instailed load 186 — 35.3.N (1.9 — 3.6 kof, 4.2 — 7.9 Ibt)

Commutator

Diameter sTD 36.0 mm {1 417 in}

Mmimum 38.0 mmm (1.378 in.)

Undereyt dapth stp 0.7 — 0.9 mm (0.028 — 0.035 in)

Minimum 0.2 mm (0.008 in.}

Circle runout Maximum 0.05 mm (0.0020 in.)

arog 0.

TORQUE SPECIFICATIONS

Part tightened N-m kgf-om ft-lbf

Starter housing x Magnetic switch $4 95 82 ins bf

End cover x Starter housing 8.3 95 82 in. |bF

Lead wire x Terminal 50 3.6 4 32 in bt

Lead wire x Terminal C 211 215 16
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CH-1

CHARGING SYSTEM

PRECAUTION -----+--

PREPARATION --::-+---reeeceeee erences

ON— VEHICLE INSPECTION crrtreeseere

ALTERNATOR cosrssersesestcceserenaneneree

SERVICE SPECIFIGATIONS----+----++-+----
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CH-2
CHARGING SYSTEM — PREPARATION

PRECAUTION

1. Check thet the bettery cables are connected to the correct terminals. aed
2. Disconnect the battery cables when the battery is given a quick charge.
3. Do not perform tests with a high voltage insulation resistance tester.
4. Never disconnect the battery while the engine is running.

PREPARATION
one-o>

SST (SPECIAL SERVICE TOOLS)

09285-76010 = Injaction Pump Gamehaft Bearing Rotor rear bearing cover
Cone Replacer

09286-46011 = Injection Pump Spline Shaft Rectifier end frame

Puller

08820-00021 Alternator Rear Bearing Puller

09820-00030 Alternator Rear Bearing Replacar

09820-63010 Abternator Fulley Set Nut Wranch
Set

09950-60010 Replacer Set Rotor front bearing

(09951-00260) Replacer 26

E) (09951-00500) Replacer 50

2 (09952-06010) Adapter

ORT~

RECOMMENDED TOOLS

3 09082-00050
— a
woke
oe oe

TOYOTA Electrical Taster Set.
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CH-3
CHARGING SYSTEM — ON—VEHICLE INSPECTION

EQUIPMENT

Ammeter{A)

Battery specific gravity gauge

Torque wrench

Vernier calipers Rotor {Slip ring)

Lower Level

CORRECT WRONG
4

Clearance]

poses

ry

yO

PL7Od

ON— VEHICLE INSPECTION

1.

(a)

(b)

2.

(a)

(b)

3.

(a)

(b)

Donated by Onur Azeri . cruisercult.com

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the electrolyte quantity of sach cell.
If insufficient, refill with distillad (cr purified) water,

Check the specific gravity of each cell.
Standard specific gravity:

At 20°C (68°F):
105D31L and 105D31R: 1.27 — 1.29

Others: 1.25 — 1.27

If the gravity is less than specification, charge the
battery.
CHECK BATTERY TERMINALS, FUSIBLE LINK AND

FUSES
Check that the battery terminals ara not loose or
corroded.

Check the fusible link and fuses for continuity.

INSPECT DRIVE BELTS
Visually check the drive belt for cracks, oiliness or
wear. Check that the belt does not touch the bottom
of the pulley groove.
it necessary, raplace the drive belts as a set.
Check the drive belt deflection by pressing on the belt
at the points indicated in the illustration with 98 N (10
kgf, 22 Ibf) of prassure.
Drive balt deflection:

New belt: 6 ~ & mm (0.24 — 0.31 In.)

Used halt: 8 — 11 mm (0.31 — 0.43 in.)

If necessary, adjust the drive balt deflection.
HINT:
e "New belt” refers to a belt which has baan used

less than 5 minutes on a running engine.
e "Used beit* refers to a belt which has been used

ona cunning engine for 5 minutes or more,
e =e After installing a naw belt, run thea engine for

about 5 minutes and recheck the deflection.



cHi
‘A

CH-4
CHARGING SYSTEM — ON—VEHICLE INSPECTION

Ammeter
(J Disconnect Wire

from Terminal B
loa

—— oe oe oe ‘ —

Sattery he

kal 8loge I Alternator
Voltmeter

+ + POSTE

San sy

pTerminal F Cy : 4

Pize2e

4.

(a)
(b)

5.

(a)

(b)

(a)

(b)

(a)

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES
Chack that the wiring is in good condition.
Check that there is no abnormal noise from the alter-

nator while the engine is running.
INSPECT DISCHARGE WARNING LIGHT CIRCUIT
Turn the ignition switch "GN*. Check that the dis-
charge warning light comes on.
Start the engine. Check that the light goes off.
If the light dees not operate as spacified, troublashaot
the discharge warning light circuit.
INSPECT CHARGING CIRCUIT WITHOUT LOAD
HINT: If a battery/alternator tester is available, con-
nect the tester to the charging circuit as per the
manufacturer's instructions.
If a tester is not available, connect a voltmeter and
ammeter the charging circuit as follaws:
@ = Disconnect the wire from terminal B of the alter-

nator and connect it to the negative (—) laad of
the ammeter.

® Cennact the positive (+) lead of the ammeter to
terminal & of the alternator.

@ Connect the positive (+) lead of the voltmeter to
terminal B of the alternator.

e Ground the negative (—) lead of the voltmeter.
Check the charging circuit as follows:
With the engine running from idle to 2,000 rpm, check
the reading on the ammeter and voltmeter.
Standard amperage:

10 A or leas

Standard voltage:

At 25°C (77°F): 14.0 — 15.0 V
At 115°C (239°F): 13.6 — 14.3 V

If the voltmeter reading is more than standard voltage,
replace the IC regulator.
lf the voltmeter reading is less than tha standard
voltage, check tha IC regulator and alternator as fol-
lows:
® With terminal F grounded, start the engine and

check the voltmeter reading of terminal B.

© If the voltmeter reading is more than standard
voitage, replace the IC regulator.

© =If the voltmeter reading is less than standard
voltage. check the alternator.

INSPECT CHARGING CIRCUIT WITH LOAD
With the angine running at 2,000 rpm, turn on the
high beam headlights and place the heater blower
switch at "HI",
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CHARGING SYSTEM — ALTERNATOR CH-6
(b) Check the reading on the ammeter.

Standard amperage:

12 V 80 Atype: 30 A or more
12 V 100 A type: 40 A or more

If tha ammeter reading is lass than standard amper-
age, repair the alternator.

HINT: If the battery is fully charged, the indication
will sometimes be less than standard amperage.

ALTERNATOR cma pC
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Drive End Frame
(Stator)

Bearing Cover
Rotor

Bearing Retainer 8 coat Alternator
! Washer

Front Bearing

Plate Terminal

Rear End Cover

Brush Holder Cover

Rectifier Holder

Rubber Insulator
Peoa7

ALTERNATOR DISASSEMBLY

1. REMOVE REAR END COVER
(a) Remove the nut and terminal insulator,

F226!
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CH6 CHARGING SYSTEM — ALTERNATOR

(b) Remove the 3 nuts, bolt and plate terminal.
(c) Remove the rear and cover,

2. REMOVE BRUSH HOLDER AND !C REGULATOR
(a) Remove the brush holder cover from the brush holder.

ib) Remove the 5 screws, brush holder and IC regulator.

{c) Remove the seal plate from the rectifier and frame.

. REMOVE RECTIFIER HOLDER
{a) Remove the 4 screws and rectifier holder.
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CHARGING SYSTEM — ALTERNATOR
CH-7

Paced?

SST (A)

SST (B)

PO8242 POR24 TIS341

P21008:

(b)

(a)

(b)

{c}

(d)

(8)
(f)
(a)

(a)

(b)

Remove the 4 rubber insulators.

REMOVE PULLEY

Hold SST (A) with a torque wrench, and tighten SST
(B) clockwise to the specified torque.
SST 09820-63010
Torque: 39 N-m (406 kgf-cm, 29 ft-Ibf)

Check that SST (A) is sacured to the rotor shaft.

As shown in the iilustration, mount SST {C} in a vise,
and install the alternator to SST (C).

To loosen the pulley nut, turn SST (A) in the direction
shown in the illustration.
NOTICE: To prevent damage to the roter shaft, do not

loosen the pulley nut more than one—half of a turn.

Ramove the alternator from SST (C).
Turn SST (B) and remove SST (A and B).
Ramove the pulley nut and pulley.

REMOVE RECTIFIER END FRAME
Remove the 4 nuts.

Using SST, ramove the rectifier end frame.
SST 09286-46011
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CHS CHARGING SYSTEM — ALTERNATOR
(c} Remove the alternator washer.

QO ania

6. REMOVE ROTOR FROM DRIVE END FRAME

ALTERNATOR INSPECTION AND REPAIR
Rotor

1. INSPECT ROTOR FOR OPEN CIRCUIT
Using an ohmmeter. check that there is continuity
between the slip rings.
Standard resistance:

Conunaty At 20°C (68°F): 2.9 0
cuore If there is no continuity, replace the rotor.

2. INSPECT ROTOR FOR GROUND
Using an ochmmeter, chack that there is no continuity
between tha slip ring and rotor.
If there is continuity, replace the rotor.

3. INSPECT SLIP RINGS
& (a) Check that the slip rings ara not rough or scored.

“

NS if rough or scored, replace the rotor,
Ki)

CK
{\W3 I> {b) Using vernier calipers, maasure the slip ring diameter.

Q

c Standard diameter:(2 gpa 14.2—14.4 mm (0.559 —0.567 in.)

Minimum diameter:

12.8 mm (0.604 in.)
ceoes if the diamater is less than minimum, replace the rotor.
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CHARGING SYSTEM — ALTERNATOR
CH-9

Continuity
1.

No Continuity

Ohmmeter 2.

1.

{a}

{b}

{c)

(b)

Stator (Drive End Frame)

INSPECT STATOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
between the coil leads.
If there is no continuity, replace the drive end frame
assembly.

INSPECT STATOR FOR GROUND
Using an chmmeter, check that there is no continuity
between the coil lead and drive end frame.
If there is continuity, replace the drive end frame
assembly.

Brushes
INSPECT EXPOSED BRUSH LENGTH
Using vernier calipers, measure the exposed brush
length.
Standard exposed length:

10.5 mm (0.413 in.)
Minimum exposed length:

1.6 mm (0,058 in.)
If the exposed length is less than minimum, replace
the brush holder.

Rectifiers (Rectifier Holder)

INSPECT POSITIVE RECTIFIER
Using an ohmmeter, connect one tester probe to the
positive (+) terminal and the other to sach rectifier
terminal.
Reverse the polarity of the tester prebes and rapeat
step (a).
Check that one shows continuity and the other shows
no continuity.
If continuity is not as specified, replace the rectifier

holder.
INSPECT NEGATIVE RECTIFIER
Using an ohmmeter, connect one tester probe to each
negative (—) terminal and the other to each rectifier
terminal.

Reverse the polarity of the tester probes and repeat
step (a).
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CH-10
CHARGING SYSTEM — ALTERNATOR

(c} Check that one shows continuity and the other shows
no continuity.
lf continuity is not as specified, replace the rectifier
holder.

Bearings

1. INSPECT FRONT BEARING
Check that the bearing is not rough or worn.

2. IF NECESSARY, REPLACE FRONT BEARING
(a) Remove the 4 screws, bearing retainer and bearing.

(b) Using SST and a press. press out the bearing.
SST 09950—60010 (09951 ~ 00260, 09952-06010)

(c) Using SST and a press, press in a new bearing.
SST 09950—60010 (09961 —00500)

(d) Install the bearing retainer with the 4 screws.

3. INSPECT REAR BEARING
Check that the bearing is not rough or worn.
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CHARGING SYSTEM — ALTERNATOR
CH-11

4.

(a)

(b)

(c)

(d)

1.
2.

IF NECESSARY, REPLACE REAR BEARING
Using SST, ramove the bearing cover, bearing and
bearing cover,
SST 09820—00021
NOTICE: Be careful not to damage the fan.

Piace the bearing cover on the rotor.

Using SST and a press, press in a new bearing.
SST 09820-00030

Using SST, push in the bearing cover.
SST 09285-76010

ALTERNATOR ASSEMBLY

PLACE RECTIFIER END FRAME ON PULLEY
INSTALL ROTOR TO RECTIFIER END FRAME
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CH-12 CHARGING SYSTEM — ALTERNATOR
3. INSTALL RECTIFIER END FRAME
(a) Place the alternator washer on the rotor.

pease

CH: (b) Using a 29 mm socket wrench and press, slowly press
wom in the ractifier and frame.

P2664

{c) Install the 4 nuts,
Torque: 4.5 N-m (46 kgf-cm, 40 in.-Ibf)

P22BAB

SST (A) 4. INSTALL PULLEY
SST (B) (a} Install the pulley to the rotor shaft by tightening the

pulley nut by hand.
(b) Hold SST {A} with a torque wrench, and tighten SST

(B) clockwise to the specified torque.
SST 09820-63010
Torque: 39 N-m (400 kgf-cm. 29 ft-lbf}

(c) Check that SST (A} is secured to the pulley shaft.

(d) As shown in the illustration, mount SST (C) in a vise,
and install the alternator to SST (C).

(a) Te torque the pulley nut, turn SST (A) in the direction
shown in the illustration.
Torque: 110 N-m (1,126 kgf-cm, 81 ft-lbf)

(f} Remove the alternator from SST (0).
(g) Turn SST (B) and remove SST (A and B).
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CHARGING SYSTEM — ALTERNATOR CH-13
5. INSTALL RECTIFIER HOLDER
(a) Install the 4 rubber insulators on the lead wires.

FRAT

(b) Install the rectifier holder whila pushing it with the 4 CH
screws. ~
Torque: 2.9 N-m (30 kgf-cm, 26 in.-Ibf)

P22RE

. INSTALL IC REGULATOR AND BRUSH HOLDER
(a) Place the seal plate on the rectifier end frame.
(b) Place the IC regulator and brush holder on the rectifier

end frame.
NOTICE: Be careful of the holder installation direction.

(c) Install the & screws.
(d) Place the brush holder cover on the brush holder,

7. INSTALL REAR END COVER
(a) install the and cover and plate terminal with the 3 nuts

and bolt.
Torque:

Bolt: 3.8 Nom (38 kgf-cm, 34 in.-Ibf)

Nut 86 A: 4.4 N-m (45 kgf-cm, 39 in.-Jbf)

100 A: 4.5 N-m (46 kgf-em, 40 in.-Ibf)

(b) Install the terminal insulator with the nut.
Torque:

80 A: 4,1 Nem (41.5 kgf-cm, 36 in.-lbf)
100 A: 6.5 N-m (66 kgf-cm, 58 in_-Ibf)
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CH-14
CHARGING SYSTEM — SERVICE SPECIFICATIONS

thy SERVICE SPECIFICATIONS

8 CHECK THAT ROTOR ROTATES SMOOTHLY

Bihietes: mo

SERVICE DATA

Battery Speerfic gravity

at 20°C (88°F) ICBD3tL and 105031R 1.27 — 1.29

Others 1.25 - 1.27

Alternstor Rated output 12V 80 A. 100A
Rotor coll resistence 290

Sip ring diameter sTD 14.2 mm — 14.4 mm (0.559 — 0.567 mn)
Minimum 12.8 mm (0.504 m.)

Brush exposed length sTD 10.5 mm (0.413 in)
Minimum 1.6 mm (0.059 in.)

IG Regulater Ragulsting voltage at 25°C (77°F 14.0 -— 1b.0V

at fis°C (299°F) | 13.6 — 14.9¥

commen

TORQUE SPECIFICATIONS
Part tightensd Nem kgf-em ft-lbt

Rectifier end treme x Drive end frame 45 46 40 infbt
Alternator pulley x Retor 110 1.125 8

Rectifar holder x Coil lead on rectifier end frame 2.9 30 26 in.Ibf

Plete terminal x Rectifier holder 3.8 a8 34 in.-lbf

Rear end cover x Ractitier holder BOA 44 45 39 in.ibf

100 A 45 46 40 in-ibt
Terminal insulator x Rectifier holder 30A 41 415 36 in. ibf

100A 65 66 58 n.Ibt
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