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FOREWORD

This repair manual has been prepared to provide information

covering general service repairs for the 1KZ-T engine
equipped in the TOYOTA LAND CRUISER.

Applicable models: KZJ70, 73, 77 series
All information in this manual is based on the latest product

information at the time of publication. However specifications
and procedures are subject to change without notice.

TOYOTA MOTOR CORPORATION



CAUTION

This manual does not include all the necessary items about repair and service. this manual is made for the
purpose of the use for the persons who have special techniques and certifications. In the cases that non-
specialized or uncertified technicians perform repair or service only using this manual or without proper
equipment or tool, that may cause severe injury to you or other people around.and also cause damage to
your customer's vehicle.

In order to prevent dangerous operation and damages to your customer’s vehicle, be sure to follow the
instruction shown below.

Must read this manual thoroughly. It is especially important to have good understanding all the con-
tents written in the PRECAUTION of "IN” section.

The service method written in this manual is very effective to perform repair and service. When per-
forming the operations following the procedures using this manual, be sure to use tools specified and
recommended. If using non-specified or recommended tools and service method, be sure to confirm
safety of the technicians and any possibility of causing personal injury or damage to the customer’s
vehicle before starting the operation. ~.

If part replacement is necessary, must replace the part with the same part number or equivalent part.
Do not replace it with inferior quality.

It is important to note that this manual contains various "Cautions” and “Notices” that must be care-
fully observed in order to reduce the risk of personal injury during service or repair, or the possibility
that improper service or repair may damage the vehicle or render it unsafe. It is also important to un-
derstand thatthese "Cautions” and "Notices” are not exhaustive, becauseitisimportantto warn of all
the possible hazardous consequences that might result from failure to follow these instructions.
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HOW TO USE THIS MANUAL
INDEX

An INDEX is provided on the first page of each section to guide you to the item 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 before starting any repair task.

TROUBLESHOOTING

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

PREPARATION

INOO2 -0V

Preparation lists the SST (Special Service Tools), recommended tools, equipment, lubricant and
SSM (Special Service Materials) which should be prepared before beginning 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:

Intake Pipe

& Gasket ) @/0 Gasket
' Injection Nozzle
W 64 (650, 47) |
Fuel Hose — @ Gasket

OX Nozzle Seat

‘ Injection
Pipe
Clamp

Clamp

6 (65. 53?;1;3)7

Accelerator Cable 15 (150. 11
Bracket and Link (150.11) |

\ S
[ N-m (kgf-cm, ft-ibf) | : Specified torque
¢ Non-reusable part

P12521
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The procedures are presented in a step—by—step format:
e The illustration shows what to do and where to do it.

e The task heading tells what to do. |
e The detailed text tells how to perform the task and gives other information such as

specifications and warnings.
Example:
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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
page to refer to.

SPECIFICATIONS

Specificatiohs are 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 end of each section,

for quick reference.
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CAUTIONS, NOTICES, HINTS:

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

e NOTICES are also presented in bold type, and indicate the possibility of damage to the
AR components being repaired.

tN e HINTS are separated from the text but do not appear in bold. They provide additional
information to help you perform the repair efficiently.
Sl UNIT

The UNITS given in this manual are primarily expressed according to the Sl 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-1bf)
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IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

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

INOTA-0

GENERAL REPAIR INSTRUCTIONS

INO2X -0}

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

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

3. Observe the following:

(a) Before performing electrical work, disconnect
the negative cable from the battery terminal.

(b) 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 vehicle body. | |

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

(d) Clean the battery terminal posts and cable termi-
nals with a clean shop rag. Do not scrape them
with a file or other abrasive objects.

() 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.

(f) Be sure the cover for the positive (+) terminal is

~ properly in place. |
4. Check hose and wiring connectors to make sure that
they are secure and correct.
5. Non-—reusable parts | |

(a) Always replace cotter pins, gaskets, O—rings and
oil seals etc. with new anes. |

(b) Non-—reusable parts are indicated in the compo-
nent illustrations by the "€” symbol.
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6. Precoated parts
Precoated parts are bolts and nuts, etc. that are
coated with a seal lock adhesive at the factory.

(@) If a precoated part is retightened, loosened or
caused to move in any way, it must be recoated
with the specified adhesive.

(b) When reusing precoated parts, clean off the old

Seal Lock Adhesive adhesive and dry with compressed air. Then

INOO36 apply the specified seal lock adhesive to the bolt,
nut or threads.

(c) Precoated parts are indicated in the component
illustrations by the “v” symbol.

7. When necessary, use a sealer on gaskets to prevent
leaks.

8. Carefully observe all specifications for bolt tightening
torques. Always use a torque wrench.

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

10. When replacing fuses, be sure the new fuse has the
correct amperage rating. DO NOT exceed the rating or
use one with a lower rating.

Equal Amperage Rating

lllustration Symbol Part Name Abbreviation
——O S —— | FUSE FUSE
BES5694 INO36S5 | .
—a o MEDIUM CURRENT FUSE | M-FUSE
_ BES5S95 INO366
|
SO — HIGH CURRENT FUSE H-FUSE
_155596 _ " INO367 . .
— O O—— FUSIBLE LINK | FL
BESS597 IN(_)-367 J
—@— CIRCUIT BREAKER CB
BES598 INO368

V00076
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WRONG CORRECT

é%ééé é\
INO253

INO252

11.

12.

13.

IN-7

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

(a)

(b)

If the vehicle is to be jacked up only at the front
or rear end, be sure to block the wheels at the
opposite end in order to ensure safety.

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.

Observe the following precautions to avoid damage to
the parts:

(a)

(b)
(c)

(d)

Do not open the cover or case of the ECU unless
absolutely necessary. (If the IC terminals are tou-
ched, the IC may be destroyed by static electric-

ity.)

To disconnect vacuum hoses, pull on the end, 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 remove 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 connector that is too large. Use a
step—down adapter instead. Once the hose has
been stretched, it may leak.

Tag hoses before disconnecting them:

When disconnecting vacuum hoses, use tags to
identify how they should be reconnected.
After completing a job, double check that the
vacuum hoses are properly connected. A label
under the hood shows the proper layout.
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ABBREVIATIONS USED IN THIS MANUAL

A/C
ACSD

Approx.

BACS
DP
EX.
FL
FIPG
LH
LHD
LST
MP
OHC
O/S
PCS
PCV
RH
RHD
SSM
SST
STD
SW
TDC
U/S
w/

w/0

Air Conditioner
Automatic Cold Start Device
Approximately

Boost and Altitude Compensation Stopper

Dash Pot

Except

Fusible Link

Formed in Place Gasket
Left-Hand

Left-Hand Drive

Load Sensing Timer
Multipurpose

Over Head Cam
Oversized

Power Control System
Positive Crankcase Ventilation
Right-Hand
Right-Hand Drive
Special Service Materials
Special Service Tools
Standard

Switch

Top Dead Center
Undersize

With

Without

INODS —08
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STANDARD BOLT TORQUE SPECIFICATIONS

INOOS - 01
HOW TO DETERMINE BOLT STRENGTH
‘ Mark m ‘ Mark Class
Hexagon 4— aT Stud bolt |
head bolt 5 5T ‘
| Bolt 6— 67T I
] head No. 7 — vai - No mark
8— 8T () |
=
; 9-— 9T g | 47T
10— 10T é
- 11— 11T g
| =
=
| © No mark 4T
Hexagon ‘
flange bolt | _
w/ washer No mark 47 Grooved
|
hexagon bolt g
= 6T
. s
Hexagon - :‘wf
head bolt d 2 =
protruding BT =
lines g
| S
Héxagon. :i
flange bolt 2 | — ~
trud
w/ washer Ir-)ro ruding Welded bolt
ines
hexagon bolt |
- Hexagon |
head bolt ‘ 3 !
| protruding
i lines 4T
r -
Hexagon ] -
head bolt | 4.
protruding 8T
lines

VO0078



IN-10

INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS

SPECIFIED TORQUE FOR STANDARD BOLTS

e —

. . ___ Specifiedtorque
Class Dia;;ter P';:g_lh _Hexagonheadbolt |  Hexagon flange bolt
il N-m kgf-cm ft-1bf N-m  kgf-cm ft-1bf _
6 1 | 5 55 48 in.-I1bf 6 60 52 in.-Ibf
8 1.25 | 125 130 9 14 145 10
AT 10 1.25 26 260 19 29 290 21
12 1.25 47 480 35 53 540 39
| 14 1.5 ! 74 760 55 84 850 61
16 1.5 115 1,150 83 - — —
! N e — — N
6 1 6.5 65 56 in.-Ibf 7.5 75 65 in.-Ibf
8 1.25 15.5 160 12 17.5 175 13
T 10 1.25 32 330 24 36 360 26
12 1.25 59 600 43 65 670 48
| 14 1.5 91 930 67 100 1,050 76
16 1.5 140 1,400 101 — - —
- - - I ]
6 1 8 80 69 in.-1bf 9 90 78 in. - ibf
8 1.25 19 195 14 21 210 15
- 10 1.25 39 400 29 a4 440 32
12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 90
| 16 1.5 F 170 1,750 127 — ~ —
[ 6 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 290 21
- 10 1.25 52 530 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 - — —
1 . . . ) L
8 1.25 29 300 22 33 330 24
8T 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 90
8 1.25 34 380 27
oT 10 1.26. | 70 790 57
l 12 1.25 125 1,450 105
8 1.25 ’ 38 430 31
10T | 10 1.25 78 890 64
12 1.25 140 1,600 116
I 0 n
8 1.25 42 480 35
11T 10 1.25 87 990 72
12 1.25 155 1,600 116 175 1,800 130

VvO0079
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ENGINE MECHANICAL

DESCRIPTION
The 1KZ—T engine is a 3.0L OHC turbo diesel engine.

OPERATION

EG17L-03

EG28D~-02
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Aluminum alloy is used for the cylinder head and resin for the cylinder head cover to reduce
weight. The camshaft is belt driven and its serviceability has been increased by driving it with the
injection pump gear. The belt tensioner is a hydraulic type to maintain appropriate tension.

The cylinder block has a balance shaft built into it to reduce engine vibration. For the idle gear
between the crankshaft gear and injection pump gear a scissors type gear is used to reduce gear
grinding noise. The crankshaft has a streamlined counterweight to reduce oil friction at high

engine speeds.

A cooling channel has been provided in the piston head to reduce heat transmission to the top
ring groove. To improve the durability of the top ring, FRM (Fiber Reinforced Metal) is embedded
into it. Also, the groove has been positioned closer to the upper surface of the piston to reduce
the volume of the piston chamber. The top of the piston is alumite—coated for greater heat

resistance.
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PREPARATION

EGOAY -0OK
SST (SPECIAL SERVICE TOOLS)
- 09032-00100 Oil Pan Seal Cutter )
—— - 09201-60011 \-l-a"lve Guide Bushing Remover &
B Replacer
09202-43013 Valve Spring Compressor o —_
09208—-48010 Combustion Chamber Remover
09213-58012 Crankshaf-t Pulle.y Hoold—i-r;-g—:rool | -
- | ) , |
09213-60017 Crankshaft Pulley & Gear Puller 1
Set
................................................................... (092]3-00020)Bodyw;thBolt
.................................................................... (09213—00030)Hand|e
.................................................................. S R
................................................................. (09213-00130)Bo|tset|
09214-76011 Crankshaft Pulley Replacer o B
N {
09216—-00020 Belt Tension Gauge B
09216—-00030 Belt Tension Gauge Cable T B
| |
— B — — -
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09252—'67010 Connecting Rod Bushing Remover &
Replacer

------------------------------------------------------------------

(09222-06010) Remover & Replacer

| S T O I
@ (09222-06030) Base |
|
B @ i 09223-00010 Cover & SeaTE:placer l T - 1
I - 09223-15030 Oil Seal & Bearing Replacer B ) -;
S
] |
09223-46011 Crankshaft Front Oil Seal Camshaft oil seal |
Replacer - | |
09223-78010 Crankshaft Ol Seal Replacer — —
|
| 09248—64010 Valve Clearance Adjusting Tool — -
o 0925010011 Replacer Set “A" '—l_ — - - -

(09252—-10010) No. 1 Replacer Handle

0926-8:64010 Injection Nozzle Wrench Set

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(09268—-64020) Injection Nozzle Holder

(@,, ' Retaining Nut Wrench ‘ |

P o A T A R P TP

09275—-54011 Plunger Stroke Measuring Tool F
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09308—-10010 Oil Seal Puller

09330-00021

Companion Flange Holding Tool

09950-20017

SR

e

Crankshaft pulley

Universal Puller

0996010010

(09962-01000)

(09963 -00600)

------------------------------------------------------------------------------------------------

Variable Pin Wrench Set

| - EGOAZ —-0C
RECOMMENDED TOOLS
— o 09040-00010 Hexagon Wrench Set
09200-00010 Engine Adjust Kit -
N ) 09258—-00030 Hose Plug Set Plug fo:vac;um hose, fuel
&Y a? hose etc.
<>
09904—00010 Expander Set

EQUIPMENT

Battery specific gravity gauge

R

Caliper gauge

F - R E—

Compression gauge

Connecting rod aligner

Cylinder gauge
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Dye penetrant

Heater

Magnetic finger

Micrometer

Piston ring compressor

Piston ring expander

I Plastigage |

Precision straight edge

Soft brush
Spring tester | | Valve spring

Steel square Valve spring

Torque wrench

EE—— . o ettt L S e

Valve seat cutter

Vernier calipers - - - __I
Ohmmeter - o ]
| V—block
£Q081-0X

SSM (SERVICE SPECIAL MATERIALS)

08826—00080 Seal packing or equivalent Camshaft bearing cap
Cylinder head

Cylinder head semi—circular plug

08833—-00070 Adhesive 1311, Flywhee! bolt
THREE BOND 1311 or equivalent

M

08833—00080 Adhesive 1344, Qil pressure switch
THREE BOND 1344,
LOCTITE 242 or equivalent
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TROUBLESHOOTING

Diesel Engine Daignosis

GENERAL

1. Diesel engine problems are usually caused by the engine or fuel system. The injection pump is

very rarely the cause of fuel system problems.

2. Before beginning fues system tests, first check that the engine compression, valve timing and
other major systems are within specifications. |
WS PRELIMINARY CHECKS

1. Before performing fuel system checks, ensure that the engine is in good running condition. If

necessary, first check the compression, timing and major components or systems.

2. Check the air filter, and clean or replace it if necessary.

3. Check that there is sufficient fuel in the tank. | |

4. Check if the fuel is contaminated with gasoline or other foreign elements. Only good —quality

diesel fuel should be used.

EGS4F—0f

5. Bleed air from the system by pumping the priming.
6. Check for water in the fuel filter and fuel tank, and drain as necessary.
7. |If the engine will not crank or if it cranks slowly, first troubleshoot the electrical system.
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PRECAUTION:

1. The basic troubleshooting procedures for the diesel engine (valve clearance. compression, bear-
ings, 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 special test bench.

. W] ™~ o) ™ ‘l.g 3 l'r: M ™ n ;;
' I.t? Lt? u?‘-n- q' C}l C") i 5 "y | i | | | ! Oll v | ' |
T|T| |l FFlO]lO]| O O OO o)
OC|C| Sl w|lwlw|a|a| W | o | w |
— | | Il !
| | |
Suspect area _ E i s | 9 o
2 2R o (2% 2l |8 |s
— || E| x 3| ol Sl |3 S E;"'?-"‘b ’%F_g s 15|53
| e |5 € | = Q§H$F> o [Cgl @] T | 2 "!8 g3
> Rlals|l=lz|lel38lQ|2(s]|3S] 3 -| o | S
Symptom S| S|3l&|&8)|2 2| 5 c | gl 29 (2|2 |2|c|] |
AHHEEIHEHEHHEE L HHEAHE IR
a _ R I¥|L]Viw “'JOL'SJJ"‘ =) u.lu..OI-..-lu. pd u.‘.‘;'-.4< <(Tt— o
§ Engine does not crank 21364 | 5
FE T T LT T
o 5 | Engine cranks normally 5 | 2 4
~— { T | SR i { T
= .. | Engine cranks slowly ! 2 3 , |
5 €
-QS o e | -+ P L 1 -
= -
O 2 | Engine cranks normally ! 1] 2 l L
_ _ R N A I I R I
> | . ] | |
£ | High engine idle speed J I 3 1
-c b crm—————— — -
5 | : | | - H i |
S Rou.gh idle with warm 1 5 7 2 | 5
a- | engine - | |
Lack of power | 9 16 l , 12 5 | 81| 2
e —— e—— — et — o mam | 4'_' + L 1 __l_lf
Engine suddenly stops | l | 2 4 (1 3
- F —— = J—-—T— - + 4 ' @ &
Engine does not shut off 1 F 1 | 1 1 I )
with key | [ |
- A rr—e ‘ e e ——— | T «b_r_n —ndp e —— R 1 & 4
Excessive exhaust smoke 4 | 3 ‘ H 2 |1
- — I 1| ] | 4 1 i | | |
_::i"; Excessive fuel consumption ﬂ 8 l 10 S |7 |1
- | _ _ .
= — 1 T—']__T_T | i_T—_| | \ [ 1 A | [ |
Engine overheat ’ ﬁ [ 7
W j “-— t 1 - J +- . B |
Low oil pressure ’ . I '
N— d l____L 4 1 i - | — —
| High oil pressure ‘ |
w
: o ' —t ‘ -1 —1 — + ( 1 T- -t 1 1— L
| Engine noise when warm ' 2 | 1 I

HINT: When inspecting a wire harness or circuit the Electrical Wiring Diagram repair manual should be
referred to and the circuits of related systems also should be checked.
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ENGINE — ENGINE MECHANICAL EG-11

Diesel Electrical System Diagnosis

ENGINE DOES NOT START COLD
HINT: | |
e Battery voltage at 12 V — Ignition switch OFF.
e Engine cranks nomally.
e Fusible link okay.
e Check the voltage marked with an asterisk (*) just as the ignition switch is placed at ON
because the voltage will change.
1. Pre—Heating System

I Disconnect the water temperature sensor. | - |
Check if indicator light lights up witr_L_ _ Check fuse. Check for short circuit
ignition switch ON. No (See page ST-28) Fuse and repair if necessary. i

Light on: Approx. 6 seconds Blown
- ] Yes ) Fuse OK
| - Check indicator Replace bulb.
light bulb. Bulb
No Good
o Bulb OK
Y —

Ignition switch OFF. | | Check for battery voltage to terminal S-IND of pre-heating

timer connector (on wire harness side).
If okay, pre-heating timer is faulty and should be replaced.

— 1
*Check for battery voltage to terminal l - *Check that there is 1 V or less to terminal CHG.

| S-REL of pre-heating timer with | No’ If okay, timer is faulty and should be replaced.
ignition switch ON, Voltage

| l Voltage

*Check if voltage to terminal S-REL of | - Start engine and check if there is voltage at terminal CHG of
pre-heating timer is terminated after No pre-heating timer.

engine is started. if faulty, repair charging system as necessary. .

If okay, pre-heating timer is faulty and should be replaced.

]

Yes
Pre-Heating Timer

Ilgnition switch OFF, | l S-REL G-IND

| w
L=

Y
CONTINUED ON PAGE EG-12 PO8055

Va3870
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CONTINUED FROM PAGE EG-11

*Place ignition switch at ON and check —
if current flow to terminal S-REL of

i

timer is in accordance. Fre-heating duration differs from the specified duration. - I

Current flow: Approx. 120 seconds

oK . No
Voltage

. Timer is faulty and should be replaced.

*After completion of pre-heating, check | , —_—
for voltage at terminal S-REL again when| No
ignition switch is placed at START. Voltage

Voltage

Ignition _switch OFF. I

*Place ignition switch at ON and check Replace glow plug relays.
for voltage to glow plug a few seconds No Voltage

later. Thereafter, voltage should drop at All

about 1/2.

Glow plug relay is faulty and should be replaced.

Voltage Remains
at Battery Voltage
or 1/2 Battery

| Volitage 120
Seconds
Check glow plug for resistance. l__ _..l Glow plug is faulty and should be replaced. '
' o Infinity i

Approx. 0 Q

'

l Connect water temperature sensor. | |

AL TS
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2. Fuel Cut Solenoid Valve

With ignition switch turned ON, check for Fuel cut solenoid valve okay.
fuel cut solenoid valve operation noise Noise

(clicking sound) while repeatedly
connecting and disconnecting fuel cut
solenoid valve.

No Noise
Check fuse. : _.l Check for short circuit, and repair as necessary. I
| Fuse T
Fuse OK Blown
Apply battery voltage directly to solenoid, - __.I Check wire harness from fuse to fuel cut solenoid. I
and check for noise. Noise N
No Noise |

Replace fuel cut solenoid valve.

w3372
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P11713

Recommended Viscosity (SAE):

1
20W-40 20W-50

1 b :
°C—29 -18 —7 16 27 38
°oF_20 O 20 40 60 80 100
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHANGE

P13174

TUNE—-UP
ENGINE COOLANT INSPECTION

1.

(a)

(b)

(c)

CHECK ENGINE COOLANT LEVEL AT RESERVOIR
TANK

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. |

CHECK ENGINE COOLANT QUALITY

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. |

There should not be any excessive deposits of rust.or
scale around the radiator cap or radiator filler hole,
and the coolant should be free from oil.

If excessively dirty, replace the coolant.

Reinstall the radiator cap.

ENGINE OIL INSPECTION

1.

CHECK OIL QUALITY
Check the oil for deterioration, entry of water, dis—
coloring or thinning.
If oil quality is visibly poor, replace it.
Oil grade:
APl grade CD or better
Recommended viscosity:
Refer to illustration

CHECK ENGINE OIL LEVEL

The oil level should be between the "L” and "F” marks
on the dipstick.

If low, check for leakage and add oil up to the “F~

mark.
NOTICE: Do not fill with engine oil above the “F" mark.
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Upper
Level.

Lower
Leyel

P12879

BATTERY INSPECTION

1.
(a)
(b)

(a)

(b)

EQ17T~03

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the electrolyte quantity of each cell.
If insufficient, refill with distilled (or purified) water.
Check the specific gravity of each cell.
Standard specific gravity at 20°C {68°F):

1.27 — 1.29

If not within specifications, charge the battery.
CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES - -

Check that the battery terminals are not loose or
corroded.

Check the fusible links and fuses for continuity.

EGI4H - 01

AIR FILTER INSPECTION AND CLEANING
Paper F‘ilter Type:

1.

INSPECT AIR FILTER

Visually check that the filter element is not ex-
cessively dirty, damaged or oily.

CLEAN AIR FILTER

Clean the filter element with compressed air.

First blow from the inside thoroughly. Then blow off

the outside of the filter element. '

Washable Type:

1.

(a)

~ (b)

(c)

INSPECT AIR FILTER
Visually check that the filter element is not ex-
cessively dirty, damaged or oily.

CLEAN AIR FILTER

Blow dirt off in the filter element with compressed air.

Submerge the filter element in the water and agitate it
up and down more than 10 times. | |
Repeat rinsing in clean water until rinsing water is

clear.
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(d) Remove excess water by shaking the filter element or

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

(e) Wipe off dust on the air cleaner case interior.

"ALTERNATOR DRIVE BELT INSPECTION

INSPECT DRIVE BELT

l CORRECT
T (a) Visually check the belt for cracks, oiliness or wear.

Check that the belt does not touch the bottom of the
pulley groove.

If one belt has any of the above defects, replace both
belts.

Clearance

(b) 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 pressure.
Deflection:

New belt

6 — 8 mm (0.24 — 0.31 in.)
Used belt

8 —12mm (0.31 — 0.47 in.)

P11704

ot Bol If the deflection is not as specified, adjust it.

( Sk

Adjusting
‘Bolt

Reference

U_sing SST, check the drive belt tension.
SST A 08216—-00020
SSTB 09216—-00030

Drive belt tension:
New belt
38 — 62 kgf
Used belt
£C0003 EC0004 | 20 — 40 kgf




Oh‘mmeter
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HINT:

¢ "New belt” refers to a belt which has been used
less than 5 minutes on a running engine.

e "Used belt” refers to a belt which has been used
on a running engine for 5 minutes or more.

e After installing a new belt, run the engine for
about 5 minutes and recheck the belt deflection
or belt tension. |

GLOW PLUGS INSPECTION

P13103

VALVE CLEARANCE INSPECTION AND -

NOTICE: When checking the resistance of the glow
plugs, do it with the engine installed. Keep removal and
installation of the glow plugs to a minimum.

INSPECT GLOW PLUGS (See page ST—33)

Using an ohmmeter, qheck that there is continuity be-
tween the glow plug terminal and ground.
Resistance (Cold):

Approx. 0.65 Q
If the resistance exceeds 1.0 Q, replace the glow plug.

ADJUSTMENT

(a)
(b)
(c)

HINT: Inspect and adjust the valve clearance when
the engine is cold.

REMOVE INTAKE PIPE

Disconnect the VSV connector and 2 vacuum hoses.
Disconnect the 2 wire harness clamps.

Remove the 4 nuts and seal washers.
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P11491

P1303%

P13036

(d)

(a)

(b)

(a)

(b)

ENGINE — ENGINE MECHANICAL

Disconnect the 2 PCV hoses.

Use pliers to pinch the ends of the clamp together
until the lock plate engages the catch. |
Make sure the lock plate and catch are engaged se-
curely.

Remove the intake pipe and gasket.

REMOVE CYLINDER HEAD COVER
Remove the 10 bolts, 2 nuts, cylinder head cover and
gasket.

SET NO.4 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley clockwise, and align its
groove with the timing pointer.

Check that the valve lifters on the No.4 cylinder are
loose and valve lifters on the No.1 cylinder are tight.
If not, turn the crankshaft one revolution (360°) and
align the mark as above.

ADJUST VALVE CLEARANCE

Check only the valves indicated in the illustration.

¢ Using a thickness gauge, measure the clearance
between the valve lifter and camshaft.

® Record the out — of — specification valve clear-
ance measurements. They will be used later to
determine the required replacement adjusting

shim.
Valve clearance (Cold):
Intake

0.20 — 0.30 mm (0.008 — 0.012 in.)
Exhaust

0.25 — 0.35 mm (0.010 — 0.014 in.)

Turn the crankshaft pulley one revolution (360°) and
align the mark as above (See procedure step 4).
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(c)

(d)

(e)

Check only the valves indicated as shown. Measure
the valve clearance. (See procedure in step (a))

Remove the adjusting shim.
® - Turn the crankshaft to position the cam lob of the
camshaft on the adjusting valve upward.

~®  Using SST, press down the valve lifter.

SST 0924864010
HINT: Before pressing down the valve lifter, position

~ the notch on the exhaust manifold side.

e Remove the adjusting shim with small screwdriv-
er and magnetic finger.

Determine the replacement adjusting shim size by

using following the formula or charts:

e Using a micrometer, measure the thickness of
the shim which was removed.

® (Calculate the thickness of the new shim so the
valve clearance comes within specified value.

T e Thickness of removed shim
A ... Measured valve clearance
N ... . Thickness of new shim
Intake:

N=T+ (A — 0.25 mm (0.010 in.))
Exhaust:

N=T+ (A — 0.30 mm (0.012 in.))

® Select a new shim with a thickness as close as
possible to the calculated values.

HINT: Shims are available in 17 sized in increments of

0.050 mm (0.0020 in.), from 2.500 mm (0.0984 in.) to

3.300 mm (0.1299 in.).
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Adjusting Shim Selection Using Chart
INTAKE

lqstglled shim thickness

3

J

Siviololala|als|=i=]3.120 (0.1228
={9Nlolo|elolal=|=]3.140 (0.1236)
2 {GiNiNIololo|a{s]=]3.150 (0.1240)
sisiyiNioloiaafal=] 3.160 (0.1244)

]
22K JN ]| laln] 3.180 (0.1252)

2.800 {0.1102)

)

s

2.620 (0.1031)
2.640 (0.1039)

Measured clearance

2.650 (0.1043)
2.660 (0.1047)

—

e

2.850 (0.1122)
2.860 (0.1126)
2.880 (0.1134

3.060 (0.12065)
3.080 (0.1213)

820 (0.1110)

1
m:gz-
w -
SR
W W
= &TET
-b 1 L) )

2 500 (0.0983)
2.520 (0.0992)
2.540 (0.1000)
2550 (0.1004)
2.560 (0.1008)
2.580 (0.1016)
2.600 (0.1024)
2.680 (0.1055)

=
- *

(=}
-l | b
=151

2.750 (0.1083)

ool 2.760 (0.1087)

2.920 (0.1150)

RIElE a2 oI EIEIZ]2]2.:940 (0.1157)
Sslalojoolojsia]a]=]2.950 (0.1161)

adb
b RIS

3.200 (0.1260)

o{m|[=ala|=]lv|vloion]|e] 3.220 (0.1268)
Sl BB C BB EIBR]3240 (0.1276)
SIsls s IBlRIEEIEIST3250 (0.1280) |3

3050 (0.1201)

2980 (0.1173)
3.000 (0.1181)

ISR IRINIS S Ialala13.020 (0.1189)

2.960 (0.1165)
SIS IERIRRIEGIaal3.040 (0.1197)

2.900 (0.1142

2.840 (0.1118)

2.700 (0.1063)
2.720 (0.1071)
2.740 (0.1079)

3.300 (0.1298

mm (in.)

0.000 — 0.020 (0.0000 — 0.0008) ___|
0.021 - 0040 (0.0008 - 0.0016)
0.041 - 0.060 (0.0016 - 0.0024)
0.061 - 0 080 (0.0024 - 0.0031)
0 081 - 0.100 (0.0032 -~ 0.0039) r
0.101 - 0.120 (0.0040 - 0.0047)
0.121 - 0.140 (0.0048 - 0.0056
0.141 - 0.160 (0.0056 - 0.0063)
0.161 - 0.180 (0.0063 ~ 0.0071 1
0.181 - 0.199 (0.0071 ~ 0.0078) 101
0.200 - 0.300 (0.0079 - 0.0118)
0.301 - 0.320 (0.0119 - 0.0126) 2
0.321 - 0.340 (0.0126 - 0.0134) 6
0.341 - 0.360 (0.0134 - 0.0142) 6
0.361 - 0.380 (0.0142 - 0.0150) . P6MA3E43K13N11[1111114
0.381 ~ 0.400 (0.0150 - 0.0157 3u3p1pafiiiileajad
0.401 - 0.420 (0.0158 - 0.0165 3h1pijt111la4jaalre
0.421 - 0.440 (0.0166 - 0.0173 1[11]11]44jasla4i16[16
0.441 - 0.460 (0.0174 - 0.0181 111sasajaafishiche
0.461 - 0.480 (0.0181 - 0.0189) 1J44alaa16/16}1 645
0.481 - 0.500 (0.0189 ~ 0.0197) 4144116/16[16[1645
0.501 - 0.520 (0.0197 - 0.0205) 4]16/16/16116}45
0.521 - 0.540 (0.0205 - 0.0213 6/16[16/45
0.541 - 0.560 (0.0213 - 0.0220) 616
0.561 - 0.580 (0.0221 - 0.0228)
0.581 - 0.600 (0.0229 - 0.0236)
0.601 - 0620 (0.0237 ~ 0.0244
0.621 - 0.640 (0.0244 ~ 0.0252
0.641 - 0 660 (0.0252 - 0.0260
0.661 - 0 680 (0.0260 - 0.0268
0.681 - 0.700 (0.0268 - 0.0276)
0.70% - 0.720 (0.0276 - 0.0283)
0.721 - 0.740 (0.0284 - 0.029%)
0.741 - 0.760 (0.0292 - 0.0299)
0.761 -- 0.780 (0.0300 - 0.0307)
0.781 - 0.800 (0.0307 - 0.0315
0.801 - 0.820 (0.0316 - 0.0323)
0.821 - 0.840 (0.0323 - 0.0331)
0.841 - 0.860 (0.0331 - 0.0339)
0.861 - 0.880 (0.0339 - 0.0346)
0.881 - 0 900 (0.0347 - 0.0354)
0 901 - 0.920 (0.0355 - 0.0362)
0.921 - 0.940 (0.0363 — 0.0370)
0.941 - 0.960 (0.0370 - 0.0378)
_0.961 - 0.980 (0.0378 - 0.0386)
0.981 - 1.000 (0.0386 - 0.0394
1.001 - 1.020 (0.0394 - 0.0402)
1.021 - 1.040 (0.0402 - 0.0409)
1.041 - 1.060 (0.0410 - 0.0417)
1.061 -~ 1.080 (0.0418 - 0.0425)
1.081 ~ 1.100 (0.0426 - 0.0433
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New shim thickness mm {in.)

m Thickness Sﬁé’m Thickness

01 | 2.50 (0.0984)| 46 [2.95 (0.1161)
42 | 2.55 (0.1004)| 26 [3.00 (0.1181)
06 | 2.60 (0.1024)| 47 [3.05 (0.1201)
43 | 2.65 (0.1043)| 31 [3.10 (0.1220)

S |t [ bt DD D] |V =2 |2 | =2 WD |2 = RO
2] 2|2 {OIOIDIDIDIDIN{W|=]A2 NIV ]|=2i=2iON]IN

Al | }=OIOININ{N|VIDW]|=2]=|= NN |OVj=—]=2]=] 0| O

b b |t [t [OIDOID DI O] D= ||t ]ain|ON]O

11 |2.70 (0.1063)| 48 [3.15 (0.1240)

> e . T

44 275 (0.1083)| 36 |3.20 (0.1260)
16 | 2.80 (0.1102)| 49 [3.25 (0.1280)

—

| 45 |2.85(0.1122)| 41 [3.30 (0.1299)

2.90 (0.1142)

Intake valve clearance (Cold):
0.20 — 0.30 mm (0.008 — 0.012 in.)

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

Replace the 2.800 mm (0.1102 in.) shim with a No.21
shim.
3782
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Adjusting Shim Selection Using Chart

0.121 - 0.140 (0.0048 - 0.0055)
0.141 - 0.160 (0.0056 - 0.0063

|
__0.161 - 0.180 (0.0063 - 0.0071)
0.181 - 0.200 (0.0071 — 0.0079) B
0.201 - 0.220 (0.0079 — 0.0087)
0.221 -~ 0.240 (0.0087 ~ 0.0094)

EXHAUST
: - ] i {installed s?im thickness | mm gin.%
3B B S e Bz e Bl R B o e B R P B e e R BB S R B B e R e e
Measured clearance slslsleleteleleleisle |sls|elelsleielelelelele '9;e‘éggige’eglee;éé‘gége‘gegg
21213 (23 [2(3(5(2 |2 (232 1R 12 R [ R 1B R 12 B[R |8 5 18 3 (3|2 1B 8 S 2 |2 1B B E R 2 |2 8 2 18 R S B 2 B8
mm (in.) N e eV el e NN e oln e N [N o NN N N e e e e [0 fed [0 [ |3 [0 |5 [ed i i | o o0 oo [ oo [ fem |
~0.000 - 0.020 (0.0000 - 0.0008) ; T 1T 11 01 j01[42Ja2ja2a2 43L 1111 MMM "y E?
0.021 - 0.040 (0.0008 — 0.0016) # ] | 01/42{42 ; 431 11 1614614626 26126147
0.041 — 0.060 (0.0018 - 0.0024) . 1214214206 3lazpi i1 ez helar7
0.061 -- 0.080 (0.0024 ~ 0.0031) ﬁ B 12[a2l06 0 . 1M . s’
0.081 - 0.100 (0.0032 - 0.0039) [ HER 2lo6l0 ' E sl E
__0.101 - 0.120 (0.0040 - 0.0047) n. 44144 . . :n
s 3
01

L) [
5o
WiwlW

212[2]1=] |

J - »
-
- - N - [y
LY [ ) {_J ]
. - - - -
&Lh 1 O
- .
& [ ]
- - - - - -
~ ] w -
. -

b
(o ;) A v

EE BRI EBEEEEEE
EEREEEEEREE

0.241 - 0.249 (0.0095 — 0.0098)

0.260 - 0.350 (0.0098 - 0.0138) Bl
0.351 - 0.360 (0.0138 - 0.0142) aslasi21 |
0.361 - 0.380 (0.0142 ~ 0.0150) 451452112
0.381 - 0.400 (0.0150 - 0.0157 45} .

0.401 - 0.420 (0.0158 - 0.0165)
0.421 - 0.440 (0.0166 — 0.0173)
0.441 - 0.460 (0.0174 - 0.0181)
0461 - 0.480 (0.0181 - 0.0189)
0.481 - 0500 (0.0189 - 0.0197)
0.501 - 0.520 (0.0197 - 0.0205 11
0.521 - 0.540 (0.0205 - 0.0213) 4
0541 - 0.560 (0.0213 - 0.0220)
k ___0561 - 0580 (0.0221 - 0.0228)

0.581 ~ 0.600 (0.0229 - 0.0236)

0.601 - 0.620 (0.0237 - 0.0244)

0.621 - 0.640 (0.0244 - 0.0252) -
§

6

AL ’ 46146146
14la4l16]18Jaslas k5145 m%mg 26
- 65la5145145[21[21]46l48146146126[26
45145]45{21 {2121 }46la6 146 7

1% T

0641 - 0.680 (00252 - 0.0260)

0.661 - 0.680 (0.0260 - 0.0268)

_ 0.681 - 0.700 (0.0268 - 0.0276)

[ 0.701 - 0.720 (00276 - 0.0283)
0.721 - 0.740 (0.0284 - 0.0291)
0.741 - 0.760 (0.0292 - 0.0299
0.761 - 0.780 (0.0300 - 0.0307)
0.781 -- 0.800 (0.0307 - 0.0315)

__0.801 - 0820 (0.0315 - 0.0323)
0.821 - 0.840 (0.0323 - 0.0331)
0.841 - 0860 (0.0331 - 0.0339)
0.861 - 0.880 (0.0339 - 0.0346)
0.881 - 0.900 (0.0347 - 0.0354)
0.901 - 0.920 (0.0355 - 0.0362) 8
0.921 - 0940 (00363 -00370)  H
0.941 - 0.960 (0.0370 - 0.0378) 48[4
0.961 - 0.980 (0.0378 - 0.0386) tg

| o

P - - 3 Y - - - - -~ . ~ - - N
I N » - - -~ L - [ ]
= R T3 TE : : by 2 B ES 1 R - 3 K = R R : :
LA L) [ 3] - = = 93 L] -
* - N - - - - - ~ ~ . - [N - - . - 1
[ J L X3 [ ] & - h -
- - - - - - . - - Py » -
- . - *
- - L] - - [] -
» L]

0.981 - 1.000 (0.0386 - 0.0394) !E]% -

1,001 - 1.020 (0.0334 - 0.0402) 36l4919]a9l491a1 a1k : : .

1071 - 1040 (00407 - 00408) ~ Jaofaslaslat [ [ oy New shim thickness mm (in.)

1.041 — 1.060 (0.0410 - 0.0417) 9149141141 4141141 Shim

1.061 - 1.080 (0.0418 - 0.0425 19la1 41 }41 41 ja1 N Thickness Thickness

1.081 - 1.100 (0.0426 — 0.0433) 2141 ja1ja) 0. |

1.101 - 1.120 (0.0433 - 0.0441 s1fa1at] -
— T2 ¥ 130 (S0 —OoMs, e 01 | 250 (0.0984) 2.95 (0.1161)

1.141 - 1.150 {0.0449 - 0.0453 41 2.55 (0.1004) 3.00 (0.1181)

2.60 (0.1024) 3.05 (0.1201)

2.65 (0.1043) 3.10 (0.1220)

11 | 270 (0.1063) | 48 [ 3.15 (0.1240)
44 | 2.75(0.1083) | 36 | 3.20 (0.1260)

2.80 (0.1102) | 49 | 3.25 (0.1280)
2.85 (0.1122) | 41 | 3.30 (0.1299)
2.90 (0.1142) | | |

Exhaust valve clearance:
0.25 - 0.35 mm (0.010 - 0.014)

EXAMPLE: The 2.800 mm (0.1102 in.) shim is installed and
the measured clearance is 0.390 mm (0.0154 in.).
Replace the 2.900 mm (0.1142 in.) shim with a No.11 shim.

o] =-b
1| O

V03783
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P11701

(f)

(9)

(a)
(b)

(c}
(d)

(a)
(b}

(c)

()
(@)

Install a new adjusting shim.
e Place a new adjusting shim on the valve lifter.
¢ Remove the SST.

SST 09248—-64010
Recheck the valve clearance.

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in
the iflustration.
Seal packing:
Part No. 08826 —00080 or equivalent

Install the gasket to the cylinder head cover.
Install the cylinder head cover with the 10 bolts and 2

nuts.
Torque: 9 N-m (90 kgf-cm, 78 in..Ibf)

INSTALL INTAKE PIPE

Place a new gasket on the intake manifold.

Connect the air hose and install the intake pipe.
Press the clamp lock together with pliers and press
down the tip of the lock plate. Carefully let the lock
spread apart.

Take care not to let the pliers slip.

Connect the 2 PCV hoses.

Install the 4 seal washers and nuts.
12 N-m (120 kgf-cm, 9 ft.ibf)

Connect the 2 wire harness clamps.
Connect the VSV connector and 2 vacuum hoses.
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(a)
(b)

P12847

(a)
(b)

(a)
(b)

P12858 P12855

Gisiibutye Head Plug Bt | INJECTION TIMING INSPECTION AND o
(@aty) ' | ADJUSTMENT
‘%/ ‘\) N 1. INSTALL SST AND DIAL INDICATOR

Remove the plug bolt and gasket from the distributive
head plug of the injection pump.

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

SST 09275-54011

SET NO.1 OR NO.4 CYLINDER TO 25° OR MORE
BTDC/COMPRESSION |

Turn the crankshaft pulley counterclockwise, so the
pulley groove is 25° or more from the timing pointer.

w/ ACSD:

RELEASE ACSD ADVANCE

Using a screwdriver, turn the cold starting lever coun-
terclockwise approx. 20°.

Put a metal plate (thickness of 8.5 — 10 mm (0.335 —
0.394 in.)) between the cold starting lever and thermo
wax plunger.

. ADJUST INJECTION TIMING

Set the dial indicator at 0 mm (O in.).

Recheck to see that the dial indicator remains at 0 mm
(O in.) while slightly rotating the crankshaft pulley
clockwise or counterclockwise.

Slowly rotate the crankshaft pulley clockwise until
pulley groove is alighed with the timing pointer.

Measure the plunger stroke.
Plunger stroke:

Europe

0.39 — 0.43 mm (0.0154 — 0.0169 in.)
Others

0.58 — 0.62 mm (0.0228 — 0.0244 in.)
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P12191

P12192

(e) Loosen the following nuts and bolt;
(1) 4 union nuts of injection pipes at injection pump
side | |

(2) Bolt holding injection pump to injection pump
stay |

(3) 2 nuts holding injection pump to timing gear case

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

(g) Tighten the following nuts and bolt:

(1) 2 nuts holding injection pump to timing gear case
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf)
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(2) Bolt holding injection pump to injection pump
stay

Torque: 32 N-m (330 kgf-cm, 24 ft.Ibf)

® Recheck the plunger stroke.

(3) 4 union nuts of injection pipes

Torque: 15 N-m (150 kgf-cm, 11 ft.Ibf)
5. w/ ACSD:

REMOVE METAL PLATE

6. REMOVE SST AND DIAL INDICATOR
(a) Remove the SST and dial indicator.
SST 09275—-54011
(b) Install a new gasket and the plug bolt of the distribu-

tive head plug.
Torque: 25.5 N-m (260 kgf-cm, 19 ft-Ibf)

7. START ENGINE AND CHECK FOR LEAKAGE
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IDLE SPEED AND MAXIMUM SPEED
INSPECTION AND ADJUSTMENT

[dle
Speed

Adjusting

1

(a)
(b)
(c)
(d)
(e)
()
2.

(a)

(b)
(c)

(d)

EGMN-01

INITIAL CONDITIONS |

Engine at normal operating temperature
Air cleaner installed

All accessories switched OFF

All vacuum lines properly connected
Valve clearance set correctly

Injection timing set correctly

CONNECT TACHOMETER

ADJUST IDLE SPEED

Check that the adjusting lever touches the idle speed
adjusting screw when the accelerator pedal is relea-
sed.

If not, adjust the accelerator linkage.

Start the engine.

Check the idle speed.
Idle speed:

70050 rpm

Adjust the idle speed.

® Disconnect the accelerator likage.

e Loosen the lock nut of the idle speed adjusting
SCrew.

® Adjust the idle speed by turning the IDLE SPEED

ADJUSTING SCREW.
Idle speed:

700 rpm

e Securely tighten the lock nut, and recheck the

idle speed.

¢ Reconnect the accelerator linkages.
e After adjustment, adjust the accelerator linkage.
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(b)
(c)
(d)

ADJUST MAXIMUM SPEED

Check that the adjusting lever touches the maximum
speed adjusting screw 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:

4600130 rpm

-~ If the maximum speed is not as specified, refer to

INJECTION PUMP ADJUSTMENT (See page EG-—

197).
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AIR CONDITIONER IDLE—UP SETTING
SPEED INSPECTION AND ADJUSTMENT

1. INITIAL CONDITIONS

(a) Engine at normal operating temperature

(b) Air cleaner installed

(c) All vacuum lines properly connected

(d) Valve clearance set correctly

(e) Injection timing set correctly

(f) ldle speed set correctly

2. CONNECT TACHOMETER

3. ADJUST AIR CONDITIONER IDLE — UP SETTING
SPEED

(a) Start the engine.

(b) A/C switches ON.

(c) Disconnect the vacuum hose from the idle—up ac-
tuator.

(d) Apply vacuum to the idle—up actuator.

() Race the engine to 2,500 rpm for a few seconds,
release the throttle and check the idle—up setting
speed.

A/C idle—up setting speed:
850 rpm

(f) Adjust the idle—up setting speed by turning the IDLE

Idle-Up Setting —UP SETTING SPEED ADJUSTING SCREW.

Speed Adjusting (g) Race the engine to 2,500 rpm for a few seconds,
release the throttle and recheck the A/C idle—up
setting speed.

(h) Reconnect the vacuum hose to the idle—up actuator.

| Idle-Up Setting
Yil)Speed Adjusting
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COMPRESSION CHECK

(b)

(d)

€G340-01

HINT: If there is lack of powaer, excessive oil consump-
tion or poor fuel economy, measure the compression
pressure.

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

DISCONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

REMOVE INJECTION NOZZLES

(See page EG—152)

CHECK CYLINDER COMPRESSION PRESSURE

Install an attachment to the injection nozzle hole.
BANZAI TDG—-1F (TDG—12)
IYASAKA DCG—UTTN—2 (No.34)

Connect a compression gauge to the attachment.
BANZAI TDG—1F
IYASAKA DCG—-UTTN-2

While cranking the engine, measure the compression
pressure.

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

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

time as possible.
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(e)

7.

Compression pressure:

3,040 kPa (31.0 kgf/cm?, 441 psi) or more
Minimum pressure:

1.961 kPa (20.0 kgf/cm?, 284 psi)
Difference between each cylinder:

490 kPa (5.0 kgf/cm?, 71 psi) or less

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 repeat steps

(a) through (c) for the cylinder with low compression.

e If adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are
worn or damaged.

- ® _ |f pressure stays low, a valve may be sticking or

seating improperly, or there may be leakage past
the gasket.

REINSTALL INJECTION NOZZLES

(See page EG—158)

RECONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

START ENGINE AND CHECK FUEL LEAKAGE
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TIMING BELT

HINT: If replacing the timing belt before the timing
belt warning light comes on, (light comes on after

- 100,000 km of driving), be sure to reset the timing
belt counter of the speedometer to zero.

COMPONENTS FOR REMOVAL AND
INSTALLATION

9 (90, 78 in. Ibf)
Cylinder Head Cover

Intake Pipe | 12 (120, 9) |

|
|
. >
\
-

No.2 Air Hose - — '

¢ Gasket € Gasket

No.1 Camshaft n
Timing Pulley
|
Timing Belt Cover |_98 (1.000, 72) Qe

Clip

- & Timing Belt
- I

|dler Pulley

' I
_ P - ‘/\ ]
~ |
® |
}\,)
. _ 1
| '

| 34(350,25) | .

ve!

Timing Belt
Tensioner

No.2 Camshaft Timing- Pulley

]

No.2 Camshaft Timing Pulley Flange

LN-ni' (kgf-cm, ft-Ibf) | : Specified torque | | 13 (130, 9) J
¢ Non-reusable part
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10 mm
Hexagon
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TIMING BELT REMOVAL

(See Components for Removal and Installation)

1.

REMOVE TIMING BELT COVER
Remove the 4 bolts, seal washers, 2 clips, timing belt
cover and gasket.

SET NO.4 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley clockwise, set both No.1
and No.2 camshaft pulley grooves at TDC marks.

IF RE—USING TIMING BELT, MARK TIMING BELT
HINT: If reusing the timing belt, draw a direction arrow
on the belt (in the direction of engine revolution), and
place matchmarks on the pulleys and belt as shown in
the illustration.

REMOVE TIMING BELT TENSIONER
Alternately loosen the 2 bolts, remove them and
timing belt tensioner.

REMOVE TIMING BELT IDLER PULLEY
Using a 10 mm hexagon wrench, remove the bolt,
timing belt idler pulley and washer.
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P11559

P11491

6. -

(a)
(b)

(c)

(d)
(e)

(f)

EG-33

REMOVE TIMING BELT

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

REMOVE INTAKE PIPE
Disconnect the VSV connector and 2 vacuum hoses.
Disconnect the 2 wire harness clamps.

'Remove the 4 nuts and seal washers.

Disconnect the 2 PCV hoses.

Use pliers to pinch the ends of the clamp together
until the lock plate engages the catch.

Make sure the lock plate and catch are engaged se-
curely.

Remove the intake pipe and gasket.

REMOVE CYLINDER HEAD COVER |
Remove the 10 bolts, 2 nuts, cylinder head cover and
gasket.
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10. REMOVE NO.1 CAMSHAFT TIMING PULLEY

(a) Hold the hexagonal wrench head portion of the cam-
shaft with a wrench, and remove the No.1 camshaft
timing pulley bolt and No.1 camshaft timing pulley.

(b) Remove the set key.

P-01

TIMING BELT COMPONENTS INSPECTION

1. INSPECT TIMING BELT
NOTICE:

® Do not bend, twist or turn the timing belt inside out.
° Do not allow the timing belt to come into contact
with oil, water or steam.
® Do not utilize timing belt tension when installing or
EM3336 removing the mounting bolt of the camshaft timing
pulley.
If there are any defects as shown in the illustration,
check the following points:
(a) Premature parting
® Check the proper installation.
® Check the timing cover gasket for damage and
proper installation.

EM3337

(b) If the belt teeth are cracked or damagéd. check to see
if either camshaft or water pump is locked.

(c) If there is noticeable wear or cracks on the belt face,
check to see if there are nicks on the side of the idler
< pulley lock.

EM3339
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EM3340

EM3341

P11492

(d)

(o)

(b)

If there is wear or damage on only one side of the belt,
check the belt guide and the alignment of each pulley.

If there is noticeable wear on the belt teeth, check the
timing cover for damage, correct gasket installation,
and the foreign material on the pulley teeth.

If necessary, replace the timing belt.

INSPECT IDLER PULLEY
Check that the idler pulley turns smoothly.
If hecessary, replace the idler pulley.

INSPECT TIMING BELT TENSIONER
Visually check tensioner for oil leakage.
HINT: If there is only the faintest trace of oil on the

- seal on the push rod side, the tensioner is all right.

If leakage is found, replace tensioner.

Hold the tensioner with both hands and push the push
rod strongly against the floor or wall to check that it
doesn’t move.

If the push rod moves, replace the tensioner.
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Protrusion
|

el

P11494

P11491

(c)
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Measure the protrusion of the push rod from the

housing end.
Protrusion:

9.0 — 9.8 mm (0.354 — 0.3886 in.)

If the protrusion is not as specified, replace the tensi-
oner.

EG120-01

TIMING BELT INSTALLATION

(See Components for Removal and Installation)

1.
(a)
(b}

(c)
(d)

(a)
(b)

(c)
(d)

INSTALL NO.1 CAMSHAFT TIMING PULLEY

Install the set key to the key groove of the camshaft.
Align the pulley set key with the key groove of the No.
1 camshaft timing pulley, slide the No.1 camshaft
timing pulley.

Temporarily install the No.1 timing pulley bolt.

Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and tighten the No.1 camshaft

timing pulley bolt.
Torque: 98 N-m {1,000 kgf-cm, 72 ft.Ibf)

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 —00080 or equivalent

Install a new gasket to the cylinder head cover.
Install the cylinder head cover with the 10 bolts and 2

nuts.
Torque: 9 N-m (90 kgf-cm, 78 in.-Ibf)
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3.
(a)
(b)
(c)

(d)

P11558

(e)

()
(9)

P11701

P12461

P11561

INSTALL INTAKE PIPE

Place a new gasket on the intake manifold.

Connect the air hose and install the intake pipe.
Press the clamp lock together with pliers and press
down the tip of the lock plate. Carefully let the lock
spread apart.

Take care not to let the pliers slip.
Connect the 2 PCV hoses.

Install the 4 seal washers and nuts.

Torque: 12 N-m (120 kgf-cm, 9 ft.ibf)

Connect the 2 wire harness clamps.

Connect the VSV connector and 2 vacuum hoses.

INSTALL NO.2 CAMSHAFT TIMING PULLEY

Align the knock pin of the injection pump drive gear
with the knock pin hole of the No.2 camshaft timing
pulley, install the pulley and No.2 camshaft timing

pulley flange with the 4 bolts.
Torque: 13 N-m (130 kgf-cm, 8 ft.|bf)

SET NO.4 CYLINDER TO TDC/COMPRESSION

- Set the timing pulley at each position.

NOTICE: When turning the crankshaft, the valve heads
will hit against the piston top. So do not turn it more than
necessary.

INSTALL TIMING BELT

NOTICE: The engine should be cold.

HINT: If re—using the timing belt, align the points
marked during removal, and install the belt with the
arrow pointing in the direction of engine revolution.
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(a)

(b)

(c)

(a)

(b)

(c)

INSTALL TIMING BELT IDLER PULLEY

Using a 10 mm hexagon wrench, install the washer

and timing belt idler pulley with the bolt.
Torque: 34 N-m (350 kgf-cm, 25 ft:1bf)

Check that the idller pulley moves smoothly.

If it doesn’t move smoothly, check the idller pulley and

washer.

SET TIMING BELT TENSIONER

Using a press, slowly press in the push rod using 981
— 9,807 N (100 — 1,000 kgf, 220 — 2,205 ibf) of
force. |

Align the holes of the push rod and housing, pass a
1.5 mm hexagon wrench through the holes to keep
the setting position of the push rod.

Release the press.

INSTALL TIMING BELT TENSIONER
Temporarily install the timing belt tensioner with the 2
bolts while pushing the idler puliey toward the timing

- belt.

Tighten the 2 bolts.
Torque: 13 N-m (130 kgf-cm, 9 ft.Ibf)

Remove the 1.5 mm hexagon wrench from the tensi-
oner.
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10. CHECK VALVE TIMING
Turn the crankshaft pulley clockwise and check that
each pulley aligns with the timing marks (TDC mark)
as shown in the itlustration.

If the marks do not aligh, remove the timing belt and
reinstall it.

P12462

11. INSTALL TIMING BELT COVER

(a) Remove any old packing (FIPG) material.

(b) Apply seal packing to the camshaft oil seal retainer
and timing gear cover as shown in the illustration.
Seal packing:
| Part No.08826 —00080 or equivalent

(c) Install a new gasket to the timing belt cover.
(d) Install the timing belt cover with the 4 seal washers,
bolts and 2 clips.

P12459
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TIMING GEAR
COMPONENTS FOR REMOVAL AND

INSTALLATION

Camshaft Oil Seal
Retainer

€ Crankshaft Front .
Oil Seal =

{
3
Crankshaft Pulley
I
Plate Washer
— 9 (90, 78 in.-Ibf)
| 363 (3,700, 268) || o |
‘ -~ Injection Pump
@ l Drive Gear
F I

— Bearing

- Timing Gear Cover Rinal
- €4 O-Ring

| [ 13 (130, 9)
| A — [ 64 (650, 47) |

o

|
I
I
|
I
Crankshaft :
Timing Gear )
|

Snap Ring |

I

|

|

|

|

- J
- .. No.2 ldler
| @i;)———’ Injection Pump Sub Gear

Drive Gear Seal
¢ O-Ring ldler Gear

| No.1 ldler

Vacuum Sub Gear

Pump _
| Snap Ring

| 21 (210,15) |
6

Wave Washer
Thrust Plate

N-m (kgf-cm, ft-lbf) | : Specified torque

4 Non-reusable part
| P12612

.-'"'J
’ Idler Gear Shaft

Wave Washer

|dler Gear
Spring

19 (195, 14) H—M%

Idler Gear
Spring
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TIMING GEARS REMOVAL

EG348-01

(See Components for Disassembly and Assembly)

1. REMOVE DRIVE BELT, FAN AND WATER PUMP
PULLEY
(See page EG—235)

2. REMOVE TIMING BELT AND PULLEYS
(See page EG—32)

3. REMOVE CAMSHAFT OIL SEAL RETAINER
Remove 7 bolts and camshaft oil seal retainer.

4. REMOVE VACUUM PUMP

(a) Remove the vacuum hose.

(b) Remove the 2 nuts and vacuum pump.
(c) Remove 2 O—rings.

5. REMOVE CRANKSHAFT PULLEY

(a) Using SSTs, remove the pulley bolt and plate.
SST 09213—58012 x 2
SST 09330—00021

(b) Using SST, remove the crankshaft pulley.
SST 09213—-60017 (09213—00020, 09213—00030,
09213—00060) and 09950—20017 (09958 —
20010)
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6. REMOVE TIMING GEAR COVER
(a) Remove the bolt, nut and washer and disconnect the
vacuum pipe. |

(b) Remove the 13 bolts and 2 nuts.

P11679

(c) Pry out the timing gear cover.

(d) Remove the O—ring.

P12111

7. CHECK THRUST CLEARANCE OF IDLER GEAR

Using a dial indicator, measure the thrust clearance.
Standard thrust clearance: |

0.05 — 0.15 mm (0.0020 — 0.0060 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.
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8.

- (b)

(a)

EG-43

REMOVE TIMING GEARS
NOTICE:

® The match mark on each gear faces the front
of the engine.

e Take care not to damage the gear teeth when rem-

oving and installing the gears. Do not use parts that
are scratched or damaged, they cause noise.

Remove crankshaft timing gear
Secure the idler sub—gears to idler gear with a service

bolt.
Recommended service bolt:

Thread diameter 6 mm
Thread pitch 1.0 mm ~
Bolt length 28.0 mm (1.10 in.)

HINT: When removing the idler gear, make sure that

the torsional spring force of the sub—gears has been

eliminated by the above operation. |

Using SST, remove the crankshaft timing gear.

SST 09213—-60017 (09213—00020, 09213—-00030,
09213—-00130) and 09950—20017 (09958 —
20010) | | |

Remove idler gear
Remove the 2 bolts, thrust plate,_idler gear assembly
and idler gear shaft.

Remove injection pump drive gear

Using SST, remove the injection pump drive gear set
nut,
SST 09960—10010 (09962—-01000, 09963 —00600)

(b} Remove the O—ring.
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(c)

P11681

P11691

(b)

P11694

(c)

P11687

(d)

(e)

Using SST, remove the injection pump drive gear.

SST 09213-60017 (09213—-00020, 09213—-00030,

09213-00130) and 09950—20017 (09958 —
20010}

NOTICE:

® Tighten the 2 bolts of SST more than 8 mm (0.31 in.)
e Set the SST so that it is balanced.

DISASSEMBLY IDLER GEAR
Mount the idler gear and No.2 idler sub—gear in a

vise.
NOTICE: Be careful not to damage the gears.

Using SST, turn the No.1 idler sub—gear clockwise,

and remove the service bolt.
SST 09960-10010 (09962—-01000, 09963 —00600)

Using snap ring pliers, remove the snap ring.

Remove the following parts:

(1) Wave washer

(2) No.1 idler sub—gear

(3) ldler gear spring |

Remove the idler gear assembly from the vice and
turn it upside down. -
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(f) ° Mount the idler gear in a vise.
NOTICE: Be careful not to damage the gear.

(g) Using snap ring pliers, remove the snap ring.

(h) Remove the following parts.
(1) Wave washer
(2) No.2 idler sub—gear

(3) ldler gear spring
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TIMING GEARS INSPECTION |

P11674

P11676

P11673

P11672

1.
(a)

(b)

(c)

EGMT-01

INSPECT IDLER GEAR

Using a cylinder gauge, measure the inside diameter
of the idler gear. |
Idler gear inside diameter:

44.000 — 44.025 mm (1.7323 — 1.7333 in.)

Using :a micrometer, measure the diameter of the idler

gear shaft.
Idler gear shaft diameter:

43.965 — 44.000 mm (1.7309 — 1.7323 in.)

Subtract the idler gear shaft diameter measurement

from the idler gear inside diameter measurement.
Standard oil clearance:

0.025 — 0.060 mm (0.0010 — 0.0023 in.)
Maximum oil clearance:
0.20 mm (0.0079 in.)

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

INSPECT INJECTION PUMP DRIVE GEAR BEARING
Check that bearing is not rough or worn.

IF NECESSARY, REPLACE INJECTION PUMP DRIVE
GEAR BEARING
Remove bearing

Using SST, remove the bearing.
SST 09950—20017
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B. Install bearing

Using SST and a press, press in a new bearing.
SST 09214—76011 and 09223-00010

- 4., CHECK BACKLASH OF TIMING GEARS

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

0.02 — 0.15 mm (0.0008 — 0.0060 in.)
Maximum gear backlash: -

0.20 mm (0.0079 in.)
If the gear backlash is greater than maximum, replace
the gears as a set.

Balance Shaft No.1 x Oil Pump : Balance Shaft No.2 x Injection Pump

Injection Pump x Idler

P11653 P11695
P11652 P11671 P11670
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CRANKSHAFT FRONT OIL SEAL
REPLACEMENT

HINT: There are two methods (A and B) to replace the
oil seal as follows:

EG34U-01 :

REPLACE CRANKSHAFT FRONT OIL SEAL
A. If timing gear coveris removed from cylinder block:
(a) Using a screwdriver and hammer, tap out the oil seal.

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

B. If timing gear cover is installed to the cylinder block:

(a) Using SST, remove the oil seal.
SST 09308—10010 and 09950—20017

(b) 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 edgs.

SST 09214-76011




ENGINE — ENGINE MECHANICAL EG-49

EGMYV 01

INJECTION PUMP DRIVE GEAR OIL SEAL
REPLACEMENT

HINT: There are two methods (A and B) to replace the
oil seal as follows: |

REPLACE INJECTION PUMP DRIVE GEAR OIL SEAL
A. If timing gear cover is removed from cylinder block: |
(a) | Using a screwdriver and hammer, tap out the oil seal.

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

B. If timing gear coveris installed to the cylinder block:

(a) Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the injection pump

- drive gear. Tape the screwdriver tip.

P11655

(b} Apply MP grease to the olil seal lip.
(c) 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

P11659
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1.
(a)

(b)

(c)

(d)

(e)

(f)

P11692

EQMW -~01

TIMING GEARS INSTALLATION

(See Components for Removal and lristallation)

ASSEMBLE IDLER GEAR

Mount the idler gear in a vise.
HINT: Install the idler gear with the cut—off mark

- facing downward.

NOTICE: Be careful not to damage the gear.

Install the following parts:

(1) Idler gear spring

(2) No.2 idler sub—gear

(3) Wave washer

HINT: Align the pins on the gears with the spring ends.

Using snap ring pliers, install the snap ring.

Using SST, align the holes of the idler gear and No.2
idler sub—gear by turning No.2 idler sub—gear clock-
wise, and install a service bolt. | |
SST 09960—10010 (09962—01000, 09963 —00600)
Remove the idler gear assembly from the vice and
turn it upside down.

Mount the idler gear and No.2 idler sub—gear in a

vise.
NOTICE: Be careful not to damage the gears.
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(g) Remove the service bolt.

(h) Install the following parts:
(1) Idler gear spring
(2) No.1 idler sub—gear
(3) Wave washer
HINT: Align the pins on the gears with the spring ends.

P11685 |

(i) Using snap ring pliers, install the snap ring.

' - u\‘ﬁ"
VeV
“ ‘\‘\‘\‘\Q\‘\:‘\‘\‘\
’

y Q/
(j)). Using SST, align the holes of the idler gear and No.1

'\."\\‘\‘
i—Service Bolt idler sub—gear by turning No.1 idler sub—gear clock-

. wise, and install a service bolt. |
_%& SST 09960—10010 (09962—-01000, 09963 —00600)

e
-

N4

T 7

2. INSTALL TIMING GEARS
NOTICE:
® The match mark on each gear faces the front of the

engine.

® Take care not to damage the gear teeth when rem-
oving and installing the gears. Do not use parts that
are scratched or damaged, they cause noise.
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(a)
(b)

P12095

(c)

P12107

(d)
(e)

P12378

Install crankshaft timing gear

With the crankshaft key groove facing upward, install
the crankshaft timing gear into the crankshaft.
When doing this, the matchmarks of the oil pump
drive shaft gear and crankshaft timing gear should be
matched at "1”.

Using SST and a hammer, tap in the timing gear.
SST 09223—-00010

Install injection pump drive gear

Install the set key to the groove of the injection pump
drive shaft.

The matchmarks on the No.2 balance shaft driven
gear should be aligned with the "3” mark.

Install a new O —ring to the injection pump drive gear.

Install the injection pump drive gear set nut.
Using SST, torque the nut.

SST 09960—10010 (09962—-01000, 09963 —00600)
Torque: 64 N-m (650 kgf-cm, 47 ft-Ibf)

Install idler gear
Coat the idle gear shaft with engine oil as shown in the
illustration.
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(b) Install the idle gear shaft to the cylinder block.

P12632

(c) Align the idler gear assembly timing marks "5” and "4~
with the crankshaft timing gear mark "5" and injection
pump drive gear timing mark "4" respectively, and
mesh the gears.

(d) Align the thrust plate set bolt holes.

P12110

(e) Install the thrust plate with the 2 bolts. Torque the
bolts.
Torque: 19 N-m (195 kgf-cm, 14 ft.Ibf)

P12109

(f) Remove service bolt.

‘.f A _ L"'f;‘...
@ { _ '.‘.‘
SO /)%
\) X ':
Servicev

Bolt

idler Sub Gear
P11667
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New O-ring —

P11679

3.
(a)

(b)

(c)

(d)

(e)

INSTALL TIMING GEAR COVER
Install a new O—ring to the timing gear casse.

Remove any old packing (FIPG) material and be care-

- ful not to drop any oil on the contact surfaces of the

timing gear cover and cylinder block.

Using a razor blade and gasket scraper, remove
all the 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
surfaces.

Apply seal packing to the timing gear cover as shown

In the illustration.
Seal packing: Part No.08826 — 00080 or equivalent

Install a nozzle that has been cuttoa 2 — 3 mm
(0.08 — 0.12 in.) opening.

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.

Install the timing gear cover with the 13 bolts and 2

nuts. |
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

Connect the vacuum pipe with the bolt, nut and

washer.
Torque: 13 N-m (130 kgf-cm, 9 ft.1bf)
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(a)
(b)

(a)
(b)

(c)

6.
(a)

CHECK INJECTION PUMP DRIVE SHAFT THRUST
CLEARANCE

Temporarily install the No. 2 camshaft timing pul
ley and flange with the 4 bolts. |

Move the No.2 camshaft timing pulley back and forth
to check that the injection pump drive shaft has suffi-

cient thrust clearancs.
Reference

0.15 — 0.55 mm (0.0059 — 0.0217 in.)

If the thrust clearance is not sufficient, loosen the 2
injection pump nuts and the 3 pump stay bolts, then
retighten them.

If the thrust clearance is still not sufficient, remove
the timing gear cover and then reinstall it.

INSTALL CRANKSHAFT PULLEY |
Align the pulley set key with the key groove of the
pulley.

Using SST and a hammer, tap in the pulley.

SST 09214—-60010

Using SSTs, install and torque the plate and bolt.
SST 09213—-58012 x 2

SST 09330-—-00021 |
Torque: 363 N-m (3,700 kgf-cm, 268 ft-1bf)

INSTALL VACUUM PUMP
Install the 2 new O—rings to the vacuum pump.
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(b) Install the vacuum pump with the 2 nuts.
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf)

7. INSTALL CAMSHAFT OIL SEAL RETAINER

Install camshaft oil seal retainer with the 7 bolts.
Torque: 9 N-m (90 kgf-cm, 78 in.-lbf)

8. INSTALL TIMING BELT AND PULLEYS
(See page EG—36)

9. INSTALL WATER PUMP PULLEY., FAN AND DRIVE
BELT
(See page EG—238)
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CYLINDER HEAD
COMPONENTS FOR REMOVAL AND

INSTALLATION

EGi181-03

?— 1 9(90, 78 in. Ibf)

Cylinder Head Cover

Qil Filler Cap

¢ Gasket

:
4 W % Camshaft Bearing Cap
eater Water %/
Outlet Pipe % | Camshaft

Adjusting Shim
/ Valve Lifter
@/Keeper
Q /Spring Retainer
ﬂ@/Valve Spring
%, —— Spring Seat
Saapagf_‘EM-81 I Oil Seal Accelerator Cable
¢ Gasket —<=>{ 1st 39 (400, 29) alve Guide Bushing Bracket and Link

2nd turn 90°
3rd turn 90°

Semi Circuler Plug

41 (420, 30)

of— 20 (200.14) |

Engine
Hanger

Camshaft Oil
Seal Retainer Engine

Cylinder Head

Intake
Manifold

Shim
Combustion 4l
Chamber
\ & 29 (290, 21)
| |
9 (90, 78.in.-Ibf) | @ Gasket @ | 13(130, 9)
Water
Outlet

Vacuum Pipe
@ and Hose

€& Gasket ——-.

Heater Water
@ Inlet Pipe

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

P12745
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w/0 BACS ' il
Gas Fllter VSV for PCS

Turbo Pressure
Sensor

N
N &
Q

PCS Actuator

Boost Compensator

Vacuum Pump

w/ BACS Gas Filter

VSV for PCS

Altitude Compenstator

Vacuum Pump

\
/s
- ". -
»
X
£ .
\.
\ < Overflow Screw
.
P13040

P13041 —
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P1170t

P12189

P11615

EG-59

CYLINDER HEAD REMOVAL

(See Components for Removal and Installation)

(b)

(d)
(e)

(f)

(a)
(b)

(a)
(b)

NOTICE:

® This engine uses ceramic glow plugs. To prevent
damage to the glow plugs, do not remove them
unless necessary.

® Before removing the glow plugs, refer to the page in
this manual explaining how to handle the glow plugs
(See page ST—32). |

DRAIN ENGINE COOLANT (See page EG—233)

REMOVE INTAKE PIPE

Disconnect the VSV connector and 2 vacuum hoses.

Disconnect the 2 wire harness clamps.

- Remove the 4 nuts and seal washers.

Disconnect the 2 PCV hoses.

Use pliers to pinch the ends of the clamp together
until the lock plate engages the catch.

Make sure the lock plate and catch are engaged se-
curely.

Remove the intake pipe and gasket.

. REMOVE ACCELERATOR CABLE BRACKET AND

LINK

Disconnect the accelerator link from the injection
pump. | ‘

Remove the 3 bolts and accelerator cable bracket and
link. |

REMOVE INJECTION PIPES

(See step 3 on page EG—153)

REMOVE OIL DIPSTICK AND GUIDE
Remove the nut and oil dipstick guide assembly.

Remove the O—ring from the oil dipstick guide.
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6. REMOVE INTAKE MANIFOLD
(a) Disconnect the following connectors:
® Turbo pressure sensor connector
e Water temperature sender gauge connector
(b) Disconnect the vacuum hose from the injection pump.
(¢) Remove the grommet, nut and wire.
(d) Disconnect the 2 engine wire harness clamps.

(e} w/ BACS: .
- Disconnect the 2 vacuum hoses from the altitude
compensator. |

 P11871

(f) Remove the 7 nuts, intake manifold and 4 gaskets.

P11870

7. REMOVE WATER OUTLET
Remove the 2 nuts, water outlet and gasket.

’"‘7-——-___-4‘“"'

U}

Y
P11616

8. REMOVE NOZZLE LEAKAGE PIPE

(a) Disconnect the fuel hose from the return pipe.

(b) Remove the 4 union nuts, nozzle leakage pipe and 4
gaskets. |

Pt11617
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9. REMOVE INJECTION NOZZLES
Using SST, remove the 4 injection nozzles, gaskets

and seats.
SST 09268—-64010 (09268 —-64020)

HINT: Arrange the injection nozzles in correct order.

10. REMOVE HEATER WATER INLET PIPE
- Remove the bolt, 2 nuts, heater water inlet pipe and
gasket.

11. REMOVE VACUUM PIPE
(a) Disconnect the following vacuum hoses:
¢ Hose from the vacuum pipe

e w/oBACS: |
Hose from the injection pump
e w/BACS:

2 hoses from the injection pump
(b) Remove the 3 nuts and vacuum pipe.

12. REMOVE TURBOCHARGER AND EXHAUST
MANIFOLD ASSEMBLY
(See page EG—132)
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13. REMOVE HEATER WATER OUTLET PIPE
Remove the 2 bolts, nuts, heater water outlet pipe and
gasket. |
14. REMOVE TIMING BELT AND PULLEYS
(See steps 1 to 6 and 9 to 10 on pages EG —32 to 34)

P11726

15. REMOVE CAMSHAFT OIL SEAL RETAINER

(a) Remove the 7 bolts holding the camshaft oil seal
retainer to the cylinder head. |
(b) Pry out the camshaft oil seal retainer.

16. REMOVE CAMSHAFT

(a) Uniformly loosen and remove the 10 bearing cap bolts
in several passes in the sequence shown.

(b) Remove the 5 bearing caps and camshaft.

HINT: Arrange the bearing caps in correct order.
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17. REMOVE CYLINDER HEAD
(a) Uniformly loosen and remove the 18 cylinder head

bolts in several passes in the sequence shown.
NOTICE: Head warpage or cracking could result from

removing bolts in incorrect order.

4 6 12 14 17 15 9 7 1

P12190
P11606

(b) Lift the cylinder head from the dowaels on the cylinder
block and place the head on wooden 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 to damage the cylinder head and

cylinder block surfaces of cylinder head gasket side.

P11621

EGI3H-01

CYLINDER HEAD DISASSEMBLY

(See Components for Removal and Installation)

1. REMOVE FRONT AND REAR ENGINE HANGERS

2. REMOVE WIRE CLAMP BRACKET

3. REMOVE WATER TEMPERATURE SENDER GAUGE

4. REMOVE VALVE LIFTERS AND SHIMS
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SST

P12197

P11632

HINT: Arrange the valve lifters and shims in correct
order.

5. REMOVE VALVES
(a) Using SST, compress the valve spring and remove the

2 keepers.
SST 09202—-43013

(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—nose pliers, remove the oil seal.

6. REMOVE COMBUSTION CHAMBERS
Using SST, remove the 4 combustion chambers.

SST 09208—-48010
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P11637

7.

HINT: Arrange the combustion chambers in correct
order.

REMOVE SEMI CIRCULAR PLUG

EG33J-01

CYLINDER HEAD COMPONENTS
INSPECTION AND REPAIR

> N

CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK

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

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, remove all the gasket material

from the cylinder block contact surface.
NOTICE: Be careful not to scratch the cylinder block

contact surface.

Clean combustion chambers
Using a wire brush, remove all the carbon from the
combustion chambers.

" NOTICE: Be careful not fo scratch the cylinder block

contact surface.
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P11625
P11626
P11628
P11627

> W

- Clean valve guide bushings

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

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

INSPECT CYLINDER HEAD

Inspect for flatness

Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder block

and the manifolds for warpage.
Maximum warpage:

0.15 mm (0.0059 in.)

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

Ingspect for cracks

Using a dye penetrant, check the combustion cham-
bers, intake ports, exhaust ports and surface con—
tacting the cylinder block. '

If cracked, replace the cylinder head.
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4.
(a)

(b)

(c)

EG-67

CLEAN VALVES

Using a gasket scraper, chip off any carbon from the
valve head.

Using a wire brush, thoroughly clean the valve.

INSPECT VALVE STEMS AND GUIDE BUSHINGS
Using a caliper gauge, measure the inside diameter of

the guide bushing.
Bushing inside diameter:

8.010 — 8.030 mm (0.3154 — 0.3161 in.)

(b) Using a micrometer, measure the diameter of the

valve stem.
Valve stem diameter:
Intake
7.975 — 7.990 mm (0.3140 — 0.3146 in.)
Exhaust

7.960 — 7.975 mm (0.3134 — 0.3140 in.)

Subtract the valve stem diameter measurement from

the guide bushing inside diameter measurement.
Standard oil clearance:

Intake |
0.020 — 0.055 mm (0.0008 — 0.0022 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 guide bushing.



EG-68

P11611

(b)

1 | U
“9 )
b

[/

S~EN)
2 o
R 7@
~ \/

Both intake and exhaust

P11623

(c)

Bushing bore
diameter mm (in.)

13.000 - 13.027

Bushing size

D
(0.5118 - 0.5129) Use ST
13.050 - 13.077
/S 0.
(0.5134 - 0.5148) Use O/S 0.05

V03700

(d)

P11731

(e)

P11640 P11728

209195
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IF NECESSARY, REPLACE VALVE GUIDE
BUSHINGS

Using SST and a hammer, tap out the guide bushing.
SST 09201 —60011

Using a caliper gauge, measure the bushing bore di-
ameter of the cylinder head.

Select a new guide bushing (STD or 0/S 0.05).
If the bushing bore diameter of the cylinder head is
greater than 13.027 mm (0.5129 in.), machine the

bushing bore to the following dimension:
Rebored cylinder head bushing bore dimension:

~ 13.050 — 13.077 mm (0.5138 — 0.5148 in.) _
If the bushing bore diameter of the cylinder head is

greater than 13.077 mm (0.5148 in.), replace the
cylinder head. |

Using SST and a hammer, tap in a new guide bushing
until there is 12.8 — 13.2 mm (0.504 — 0.520 in.)
protruding from the cylinder head.

SST 09201 —-60011

Using a sharp 8 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See step 5
on page EG—67) between the guide bushing and
valve stem.
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!

!

EMO181 l

Overall Length

EM2534

EMO255

(a)
(b)

(d)

INSPECT AND GRIND VALVES
Grind the valve enough to remove pits and carbon.
Check that the valve is ground to the correct valve

face angle.
Valve face angle:

45.5°

Check the valve head margin thickness.
Standard margin thickness:

Intake
1.6 mm (0.063 in.)
Exhaust |
1.7 mm (0.067 in.)
Minimum margin thickness:
Intake
1.1 mm (0.043 in.)
Exhaust
1.2 mm (0.047 in.)
If the margin thickness is less than minimum, replace
the valve.

Check the valve overall length.
Standard overall length:

103.29 — 103.69 mm (4.0665 — 4.0823 in.)
Minimum overall length:

102.79 mm (4.0468 in.)
If the overall length is less than minimum, replace the
valve.

Check the surface of the valve stem tip for wear.
If the valve stem tip is worn, resurface the tip with a

grinder or replace the valve.
NOTICE: Do not grind off more than minimum overall

length.
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8. INSPECT AND CLEAN VALVE SEATS
(a) Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

(b) Check the valve seating position.
Apply a light coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the
seat. Do not rotate valve.

(c) Check the valve face and seat for the following:
e |f blue appears 360° around the valve face, the
| | /U( | valve is concentric. If not, replace the valves.

| ———— ‘ e |[f blue appears 360° around the valve seat, the

FMOTE3 PITBS0 d \ ’:1/\;39%7 guide and face are concentric. If not, resurface

the seat.

® Check that the seat contactis in the middle of the

valve face with the following width:
Intake

1.5 — 1.9 mm (0.059 — 0.075 in.)
Exhaust
1.8 — 2.2 mm (0.071 — 0.087 in.)

If not, correct the valve seats as follows:
(1) If the seating is too high on the valve face, use
EMO185 ‘ | 30° and 45° cutters to correct the seat.

(2) If the seating is too low on the valve face, use
60° and 45° cutters to correct the seat.

EMO186

(d) Hand—lap.the valve and valve seat with an abrasive
compound.

(e) After hand—lapping, clean the valve and valve seat.

~) P11634
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EMO0281

(a)

(b)

(c)

- 10.

(a)
(b)

. - INSPECT VALVE SPRINGS

Using a steel square, measure the deviation of the
valve spring.
Maximum deviation:

2.0 mm (0.079 in.)

If the deviation is greater than maximum, replace the
valve Spring.

Using a vernier caliper, measure the free length of the
valve spring.
Free length:

48.54 mm (1.9110 in.)

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

Using a spring tester, measure the tension of the valve

spring at the specified installed length.
Installed tension:

301 — 332 N (30.7 — 33.9 kgf, 67.7 — 74.7 Ibf)
at 37.0 mm (1.457 in.)

If the installed tension is not as spe'cified,'replace the
valve spring.

INSPECT CAMSHAFTS AND BEARINGS

Inspect camshaft for runout

Place the camshaft on V —blocks.
Using a dial indicator, measure the circle runout at the

center journal.
Maximum circle runocut:

0.06 mm (0.0024 in.)

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

. Inspect cam lobes

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

Intake

54.810 — 54.910 mm (2.1579 — 2.1618 in.)
Exhaust : |
56.140 — 56.240 mm (2.2102 — 2.2142 in.)
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(a)
(b)
(c)

(d)

Minimum cam lobe height:
Intake
54.39 mm (2.1413 in.)
Exhaust
55.72 mm (2.1937 in.)

If the cam lobe height is less than minimum, replace

the camshaft.

Inspect camshaft journals

Using a micrometer, measure the journal diameter.
Journal diameter:

27.9698 — 27.985 mm (1.1011 — 1.1018 in.)

If the journal diameter is not as specified, check the oil
clearances.

Inspect camshaft bearings

Check the bearings for flaking and scoring.

If the bearings are damaged, replace the bearing 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.

Install the bearing caps.

(See step 4 on page EG—81)
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)
NOTICE: Do not turn the camshaft.
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(e)
()

(b)

Remove the bearing caps.

Measure the Plastigage at its widest point.
Standard oil clearance:

0.025 — 0.062 mm (0.0010 — 0.0024 in.)

Maximum oil clearance:
0.10 mm (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 set.

Completely remove the Plastigage.

Inspect camshaft thrust clearance

Install the camshaft.

(See step 4 on page EG—81)

Using a dial indicator, measure the thrust clearance

while moving the camshaft back and forth.
Standard thrust clearance:

0.08 —- 0.18 mm (0.0031 — 0.0071 in.)
Maximum thrust clearance:
0.25 mm (0.0098 in.)

If the thrust clearance is greater than maximum, re-
place the camshaft. If necessary, replace the bearing
caps and cylinder head as a set.

. INSPECT VALVE LIFTERS AND LIFTER BORES

Using a caliper gauge, measure the lifter bore diame-

ter of the cylinder head.
Lifter bore diameter:

40.930 — 40.950 mm (1.6114 — 1.6122 in.}

Using a micrometer, measure the lifter diameter.
Lifter diameter:

40.892 — 40.902 mm (1.6099 — 1.6103 in.)
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(c) - Subtract the lifter diameter measurement from the

lifter bore diameter measurement.
Standard oi! clearance:

0.038 — 0.063 mm (0.0015 — 0.0025 in.)
Maximum oil clearance:
0.08 mm (0.0031 in.)

If the oil clearance is greater than maximum, replace
the lifter. If necessary, replace the cylinder head.

12. INSPECT INTAKE AND EXHAUST MANIFOLDS
| Using a precision straight edge and thickness gauge,
measure the surface contacting the cylinder head for
warpage.
Maximum warpage:
0.40 mm (0.0157 in.)

If warpage is greater than maximum, replace the man-
ifold.

P11608
P11609

13. INSPECT CYLINDER HEAD BOLTS
Using vernier calipers, measure the minimum outer
diameter of the compressed thread at the measuring
point.
Standard outer diameter:
11.8 — 12.0 mm (0.465 — 0.472 in.)
Minimum outer diameter:
11.6 mm (0.457 in.)

If the outer diameter is less than minimum, replace the
bolt.
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P12457

P11610

CAMSHAFT OIL SEAL REPLACEMENT

(a)

(b)

(c)

(b)
(c)

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

REPLACE CAMSHAFT OIL SEAL .
If camshaftt oil seal retainer is removed from cylin-
der head: |

Using a screwdriver, tap out the oil seal.

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
Apply MP grease to the oil seal lip.

If camshaft oil seal retainer is installed to the cylin-

- der head:

Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the camshaft. 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 flush with the oil seal retainer edge.

SST 09223—-46011
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CYLINDER HEAD ASSEMBLY

EG33L-01

(See Components for Removal and Installation)
HINT:
¢ Thoroughly clean all parts to be assembled.
¢ Before installing the parts, apply new engine oil
to all sliding and rotating surfaces.
¢ Replace all gaskets and oil seals with new ones.

1. SELECT COMBUSTION CHAMBER SHIM

A. If using new combustion chamber:

(a) Using a micrometer, measure the thickness of each
used combustion chamber at the position shown in
the illustration. |

(b) Maeasure the thickness of the new combustion cham-
ber the same way as in (a).

(c) From the thickness of the new chamber subtract the
thickness of the used chamber in order to select the

appropriate shim thickness from the table below.
Difference in chamber thickness

= New chamber thickness — Used chamber thickness

mm (in.)
Difference in ch-armbe‘r thickness [ B Shim thickness required
mm (in.) mm (in.)
Plus 0.02 — Minus 0.02
_ | No shim required
(Plus 0.0008 — Minus 0.0008)
Minus 0.03 '

0.05 (0.0020) or no shim required
(Minus 0.0012)

“Minus 0.04 — Minus 0.07

~ (Minus 0.0016 — Minus 0.0028)

 Minus008
(Minus 0.0031)

" Minus 0.08 — Minus 0.12

| . | 0.10 (0.0039)
(Minus 0.0035 — Minus 0.0047)

S —— —

NOTICE: Do not use two 0.05 mm (0.0020 in.) shims
instead of one 0.10 mm (0.0039 in.) shim.
B. If reusing combustion chamber:

Install the combustion chamber back in its original
position.

0.05 {0.0020)

T pe——

0.05 (0.0020) or 0.10 (0.0039)

i - —
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(c)

3.
(a)

J (4) (5)

(b)

P12197

INSTALL COMBUSTION CHAMBERS

Align the knock pin of the combustion chamber with

the notch of the cylinder head.
Using a plastic—faced hammer, tap in the combust:on
chamber.

Using a dial indicator, measure the protrusion of the

combustion chamber from the cylinder head.
Protrusion:

Minus 0.03 — Plus 0.02 mm

{(Minus 0.0012 — Plus 0.0008 in.)
If the protrusion is less than specified, adjust with
shims.

Shim thickness

0.05 mm (0.0020 in.)
0.10 mm (0.0039 in.)

If the protrusion is greater than specification, replace
the chamber and recheck the protrusion.

INSTALL VALVES

Install the following parts:
(1) Oil seal

(2) Valve

(3) Spring seat

(4) Valve spring

(B) Spring retainer

Using SST, compress the valve spring and place the 2
keepers around the valve stem.

SST 09202—-43013
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EMB8981 P11865

{c)

(a)
(b)

(c)

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

INSTALL VALVE LIFTERS AND SHIMS

Install the valve lifter and shim.

Check that the valve lifter rotates smoothly by hand.
INSTALL WATER TEMPERATURE SENDER GAUGE
INSTALL WIRE CLAMP BRACKET

INSTALL SEMI CIRCULAR PLUG
Remove any old packing (FIPG) material.
Apply seal packing to the semi circular plug as shown.
Seal packing:
Part No.08826 — 00080 or equivalent
Install the half circular plug to the cylinder head.

INSTALL FRONT AND REAR ENGINE HANGERS
Torque: 41 N-m {420 kgf-cm, 30 ft-Ibf) for Front

Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf) for Rear
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X Measuring Point

Measuring
Tip

*

\ 4

‘é{: Protrusion
P11856 I-\'_A

EMB628

CYLINDER HEAD INSTALLATION

EGIIM -0

(See Components for Removal and Installation)

1.
A.
(a)
(b)

(c)

(d)

(0)
(f)

CHECK PISTON PROTRUSION AND SELECT

CYLINDER HEAD GASKET

Check piston protrusions for each cylinder.

Clean the cylinder block with solvent.

Set the piston of the cylinder to be measured to

slightly before TDC. |

Place a dial indicator on the cylinder block, and set the

dial indicator at O mm (O in.)

HINT:

e Use adial indicator measuring tip as shown in the
illustration. |

o Make sure that the measuring tip is square to the
cylinder block gasket surface and piston head
when taking the measurments.

Find where the piston head protrudes most by slowly

turning the crankshaft clockwise and counterclock-

wise. E

Measure each cylinder at 2 places as shown in the

Hlustration, making a total of 8 measurements.

For the piston protrusion value of each cylinder, use

the average of the 2 measurements of each cylinder.
Protrusion:

0.08 — 0.33 mm (0.0031 — 0.0130 in.)
(When removing piston and connecting rod éssembly)
If the protrusion is not as specified, remove the piston
and connecting rod assembly (See page EG—89) and

reinstall it (See page EG-—-I 12).
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Hole Number

= 3 ‘32:i'-."' Yo
B\OMD
Fr:nt O -

o O
=070 @
“’1!"'

P11861

Select new cylinder head gasket

HINT: There are 5 types of cylinder head gasket (hole
number 1 to B) installed at factory, but only 3 types
for supply parts (hole number "17, "3 and "5"), so
when replacing the gasket select from one of 3 types
above.

\lnstalled cylinder head gasket thickness:

Hole number "1°
0.80 — 0.90 mm (0.0315 — 0.0354 in.)
Hole number “3°
0.90 — 1.00 mm (0.0354 — 0.0394 in.)
- Hole number "5* |
1.00 — 1.10 mm (0.0394 — 0.0433 in.).
Select the largest piston protrusion value from the
measurements made, then select the appropriate cyl-
inder head gasket according to the table below.

L ek i . R — H_

[ Piston protrusion mm (in.) Ga.;;T(et size
0.08 — 0.12 (0.0031 — 0.0047) Use “1°
0.13 — 0.22 (0.0051 — 0.0087) [ use -3
0.23 — 0.33 (0.0091 — 0.0130) |  Use"s”

2.

>

(a)

(b)

SET NO.4 CYLINDERTO TDC/COMPRESSION
Turn the crankshaft pulley, and align the TDC mark of
the timing gear cover with the No.2 camshaft timing
pulley. |

INSTALL CYLINDER HEAD

Place cylinder head on cylinder block

Place a new cylinder head gasket in position on the
cylinder block.

NOTICE: Be careful of the installation direction.

Place the cylinder head in position on the cylinder
head gasket.
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B.
(a)
(b)
1513 7 5 2 4 10 12 18
P12190
P11606
209217
(c)
Painted Mark
(d)
(e)
()
Painted
4.

(a)

Install cylinder head bolts

HINT:

® The cylinder head bolts are tightened in 3 pro-
gressive steps (steps (b). (d) and (e)).

e |[f any bolts is broken or deformed, replace it.

Apply a light coat of engine oil on the threads and

under the heads of the cylinder head bolts.

Install and uniformly tighten the 18 cylinder head

bolts in several passes, in the sequence shown.
Torque: 39 N-m (400 kgf-cm, 29 ft.Ibf)

Mark the front of the cylinder head bolt with paint.

Retighten the cylinder head bolts 90° in the numerical
order shown.

Retighten cylinder head bolts by an additional 90°.
Check that the painted mark is now facing rearward.

INSTALL CAMSHAFT
Place the camshaft on the cylinder head, facing the

key groove upward.
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P12514

CORRECT WRONG

~(b)

(c)

5.
(a)

(b)

Install the 5 bearing caps in their proper Iocatiqns.

Install and uniformly tighten the 10 bearing cap bolts

in several passes in the sequence shown.
Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf)

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 the
camshaft oil seal retainer and cylinder head.

e Using a razor blade and gasket scraper, remove
all the oil packing (FIPG) material from the gasket
surfaces and sealing groove.

® 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 camshaft oil seal retainer as
shown In the illustration.
Seal packing:

Part No. 08826 —00080 or equivalent

® |[nstall a nozzle that has beencuttoa 2 — 3 mm
(0.08 — 0.12 in.) opening.

HINT: Avoid applying an excessive amount to the

surface. | -
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EG-83

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.

(c) Apply adhesive to 2 or 3 threads of the

mounting bolt end.
Adhesive:

Part No. 08833—00070, THREE BOND 1324,
or equivalent

(d) Install the retainer with the 7 bolts.
Torque: 9 N-m (90 kgf-cm, 78 in.-Ibf)
6. INSTALL PULLEYS AND TIMING BELT
- (See steps 1 and 5to 11 on pages EG—36 to 39)

7. CHECK AND ADJUST VALVE CLEARANCE
(See page EG—17)
Turn the camshaft and position the cam lobe upward.,

and check and adjust the valve clearance.
Valve clearance {Cold):

intake

0.20 — 0.30 mm (0.008 — 0.012 in.)

Exhaust

0.25 — 0.35 mm (0.010 — 0.014 in.)

8. INSTALL CYLINDER HEAD COVER

(a) Remove any old packing (FIPG) material.

(b) Apply seal packing to the cylinder head as shown in
the illustration. |
Seal packing:

Part No. 08826 —00080 or equivalent
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(d)

P11401

(a)
(b)

(a)
(b)

10.

11.

12.

13.
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Install the gasket to the cylinder head cover.
Install the cylinder head cover with the 10 bolts and 2

nuts.
Torque: 9 N-m (90 kgf-cm, 78 in..Ibf)

INSTALL HEATER WATER OUTLET PIPE

Install a new gasket, the heater water outlet pipe with
the 2 bolts and nuts.

INSTALL TURBOCHARGER AND EXHAUST
MANIFOLD ASSEMBLY

(See page EG—135)

INSTALL VACUUM PIPE

Install the vacuum pipe with the 3 nuts.
Connect the follwing vacuum hoses:
e w/o BACS:

Hose to the injection pump

e w/ BACS:

2 hoses to the injection pump
® Hose to the vacuum pipe

INSTALL HEATER WATER INLET PIPE

Install a new gasket, the heater water inlet pipe with
the 2 nuts and bolt.

INSTALL INJECTION NOZZLES
Place the nozzle seats and new gaskets into the injec-
tion nozzle holes of the cylinder head.

Using SST, install the injection nozzles.

SST 09268—64010 (09268 —64020)
Torque: 64 N.-m {650 kgf.-cm, 47 ft.Ibf)
NOTICE: Over torquing could cause nozzle deformation

- and needle adhesion or other defects.
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14.
(a)

(b)

P11617

15.

16.
(a)

P11870

(b)
(c)
(d)
(e)

(f)

P11871

INSTALL NOZZLE LEAKAGE PIPE

Install 4 new gaskets and the leakage pipe with the 4
nuts.

Torque: 30 N-m (300 kgf-cm, 22 ft-Ibf)

Connect the fuel hose to the return pipe.

INSTALL WATER OUTLET

Install a new gasket and water outlet with the 2 nuts.
Torque: 13 N-m (130 kgf.-cm, 9 ft.lbf)
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