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FOREWORD

This repair manual has been prepared to provide information
covering general service:repairs for the 2L and 3L engines
mounted on the TOYOTA LAND CRUISER/LAND CRUISER
PRADO, HIACE, HILUX, DYNA100 and DYNA150.

Applicable models:
LJ 90, 95 series
LH 102, 103, 104, 112, 113, 114, 115, 125 series
LN 80, 81, 85, 86, 90, 105, 106, 107, 108, 110,
111 series
LY 100, 211 series

Please note that the publications below have also been pre-

‘pared as relevant service manuals to the components and sys-

tem in this engine.

Manual Name | Pub. No."

e LAND CRUISER/LAND CRUISER PRADO NCF131E
New Car Features |

All informations 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
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IN-2 INTRODUCTION — HOW TO USE THIS MANUAL

HOW TO USE THIS MANUAL
INDEX | ' T |

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 pags.

GENERAL DESCRIPTION

At the begihhing of each section, a General Description (Precautions) 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

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:

No.1 Timing Belt Cover

Pulley Seat h
Gasket ‘
Water Pump
Water Pump Pulley |

(),
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Timing Belt Tension Spring

Fiuid Coupling

Crankshalft Pulley

Drive Belt 167 (1,700, 123)

IN'm (kgf-cm, ft-Ibf)]: Specified torque
® Non-reusable part

T 504370
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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.
- @ The task heading tells what to do. '
-~ ® The detailed text tells how to perform the task and gives other mformatlon such as
specifications and warnings.
Example:
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llutnul \
Onou..n' |
"‘loacl..

““"QHHHHIQ ll
Q'Otll.'

y v .. o ".
::r;rr"'rm‘ & “‘ 1] i

28 ~ " | o r‘ ’ 76.il I

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 mformatlon Important specifications and warmngs always stand out in bold

type.
REFERENCES '

References have been kept to a minimum. Howaever, when they are requured you are given the
page to refer to.

. SPECIFICATIONS

Specifications 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.

CAUTIONS NOTICES HINTS

e CAUTIONS are presented in bold type and lndlcate there is a pOSSlblh‘ty of injury to you or
other people. ik

o NOTICES are also presented in bold type and indicate the possibility of damage to the
~ components being repaired.

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

INTRODUCTION — GENERAL REPAIR INSTRUCTIONS

~ The UNIT given in this manual are primarily expressed with the Sl UNIT (International System of
Unit), and alternately expressed in the metrlc system and in the yard/pound system.

Example:
s Torque: ‘30 N-m (310 kgf .cm, 22 ft. Ibf)

N19S4S

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial numbef is stamped on the engine
~ block as shown. |

GENERAL REPAIR INSTRUCTIONS

1.

2.

INOSY -0t

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

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

Observe the following:

(a)

(b)

(©)

(d)

(e)

(f)

Before doing electrical work, disconnect the neg-
ative cable from the battery terminal.

If it is necessary to disconnect the battery for
inspection or repair, always disconnect the cable
from the negative (—) terminal whlch Is grounded
to the vehicle body.

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

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.

Be sure the cover for the positive (+) termmal IS
properly in place.

Check hose and wiring connectors to make sure that

-they are secure and correct.
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5. Non-—reusable parts
(@) Always replace cotter pins, gaskets, O —rings and
oil seals etc. with new ones.
(b) Non-—reusable parts are indicated in the compo-
~nent illustrations by the "0" symbol.
6. Precoated parts | |
| | Precoated parts are bolts and nuts, etc. that are
Seal Lock Adhesive | | - coated with a seal lock adhesive at the factory.
| (a) If a precoated part is retightened, loosened or
caused to move in any way, it must be recoated
with the specified adhesive.

(b) When reusing precoated parts, clean off the old
adhesive and dry with compressed air. Then
apply the specified seal lock adhesive to the bolt,
nut or threads.

(c) Precoated parts are indicated in the component
illustrations by the "%” symbol.

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

8. Carefully observe all specifications for bolt tightening

o torques. Always use a torque wrench.

9. Use of SST and 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 wuth a Iower rating.

| Equal Amperage Rating

;
J

BES584

| HIGH CURRENT FUSE H-FUSE

CIRCUIT BREAKER

. BESS596 | -

CB

BESS98

V00076
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INTRODUCTION — GENERAL REPAIR INSTRUCTIONS

11.

INO253

INO2562

14.

12.

13.

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

(a) If the vehicle is to be jacked up only at the front

or rear end, be sure to block the wheels at the
opposite end in order to ensure safety.

(b) After the vehicle is jacked up, be sure to support
it on stands. It is extremely dangerous to do any
‘work on a vehicle raised on a jack alone, even for
a small job that can be finished quickly.

Observe these precautions to avoid damage to the

parts: . .

(a) 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.)

(b) To disconnect vacuum hoses, pull on the end, not
the middle of the hose.

(c) To pull apart electrical connectors, pull on the
connector itself, not the wires.

(d) 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.

(6) When steam cleaning an engine, protect the elec-
tronic components, air filter, and emissions relat-
ed components from water.

(ff) 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.

(h) 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:

(a) When disconnecting vacuum hoses, use tags to
identify how they should be reconnected.

(b) After completing a job, double check that the
vacuum hoses are properly connected. A label
under the hood shows the proper layout.

Unless otherwise stated, all resistance is measured at
an ambient temperature of 20°C (68°F). Because the
resistance may be outside specifications if measured
at high temperatures immediately after the vehicle
has been running, measurements should be made
when the engine has cooled down.
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PRECAUTION
IF VEHICLE IS EQUIPPED WITH MOBILE COMMUNICATION SYSTEM

(1)
(2)

(3)

(4)

(5)

For vehicles with mobile communication systems such as two—way radios and cellular tele-

phones, observe the following precautions.
Install the antenna as far as possible away from the ECU and sensors of the vehicle’s electronic

system.

Install the antenna feeder at least 20 cm (7.87 in.) away from the ECU and sensors of the vehicle’'s
electronics systems. For details about ECU and sensors locations, refer to the section on the
applicable component.

Do not wind the antenna feeder together with the other wiring. As much as possible, also avoid
running the antenna feeder paraliel with other wire harnesses.

Confirm that the antenna and feeder are correctly adjusted.

Do not install powerful mobile communications system.
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ABBREVIATIONS USED IN THIS
MANUAL S

A/C
ACSD
A Automatic Transmission
BTDC | Bottom Top Dead Center
Exhaust -
Formed in Place Gasket

Air Conditioner
Automatic Cold Start Device

3

&

|
|
|

AN

HAC

H—Fuse

High Altitude Comp'énsator
| High Current Fuse
Independet Front Suspension
Intake

Medium Current Fuse
Multipurpose

- Manual Transmission
- 0/8 - Oversized
PCV Positive Crankcase Ventilation

<
S

Power Steering

Special Service Materials
SST - | Special Service Tools
STD | Standard
TDC
TCV
U/S Undersize
VSV Vacuum Switching Valve

Top Dead Center
Timing Control Valve

i

w/o
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'STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

o~ | mak | ctass |~ |  Mak | Class

Hexagon
flange bolt

Hexagon

head bolt |
| Protruding

w/ washer lines
hexagon bolt ‘

Hexagon
flange bolt

5
Protruding
lines

w/ washer
hexagon bolt

Hexagon
- flange bolt

Protruding
lines

| - 11T
w/ washer -
hexagon boit

Stud bolt

Hexagon
flange bolt

w/ washer
hexagon bolt

Hexagon
head bolt

Protruding
lines

Grooved

Hexagon
flange bolt

2
“Protruding

w/ washer lines

hexagon bolt

(e

Hexagon
he_ad bolt

3
Protruding
lines

Welded bolt

Hexagon
head bolt

4
Protruding
lines

vo6321
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SPECIFIED TORQUE FOR STANDARD BOLTS

Specified torque

Diameter Hexagon head bolt Hexagon ﬂange bolt
“Nem _ kgtom __ fobf | Nom __ kgfom __fuibt

ey 48 in.-Ibf 52 in.-Ibf
SN 12.5 130 g 14 145 10

26 260 19 29 - 290 21

47 480 35 53 540 39

74 760 - 55 61

83

56 in.'lbf

16.5 160 12
32 330 24
59 600 43

67

69 in.sIbf

19 195 14
39 400 29
A 730 53

80

Vo009
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ENGINE MECHANICAL
PREPARATION

EQOAY -2P

SST (SPECIAL SERVICE TOOLS)

09201 -10000 Valve Guide Bushing Remover &
Replacer Set

‘‘‘‘‘
.....

o (09201 ~-01080) Valve Gu:de Bushing Remover &

/ Replacer 8
_ .

| 09252—70020 Valve Spring. Compressor

* e % 4 RmEBRABRMgEE Y Y ooy s e fWM N A ASPEAR FT S ESEREEEE P PO ESEE LSS EESe e PRSP e Y R AEAS RGPSt ke eSS RSP SAT AR AT EARBAEYRS LS AP I BEED TSRS DADESETESRESP TP RATERIFEY BT AT ARS SN SRR A s RS ES BRSNS AEARR YD ek d e e rE PRl TP PR ou e PR A S TSR e

(09202 00030) Attachment

09208-48010 Combustion Chambher Remover

09213-54015 Crankshaft Pulley Holding Tool

T T REP TS EATS 0 e * %+ 8 2 oE 8 s e e raEen s 0SB EE S S .S AN A EE e ERY Y NS TSR E N0 FTY O RS DS PPe YRS ~y g,y e e s T AT T e E eSS arsNe P r vl s P T s T e s e e e Pt 0% bhd PP TE P T RS ISP SP RSN Y L L R L T L L T L T I R

(91651-60855) Bolt

09214-60010 Crankshaft Pulley & Gear Crankshaft front oil seal
Replacer

09222'—_54011 Connecting Rod Bushing Remover
& Replacer

-'-."-..n.---‘n--.--,t--..---..----..‘...------.‘--G-----‘----...--.-‘.--....-I..--I-l-‘-.-.--..-."’...l.--..---------‘.--‘...‘..----ﬂ----.,--....-...---------..-.’. L R R R R
.-

.......................................................................................................................................................................................................................
-----------------

.........................................................................................................................................................................................................................
-----------------

(09222-03026) Base ! 3L ‘
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L o - 09222-64012 Connecting Rod Bushing Removar ]
o & Replacer
aE |
r @ 5O -
| §
| < (09222 - 02022) Remover & Replacer 2L
l '
L_ ------------------------------------------------------------------ 09222—020316wde ““““ L 1 2 L """"""""""""""""""""""""""""""""" S
= (09222-02041) Base ] a
B 09223—15030 Oil Seal & Bearing Replacer Crankshaft rear oil seal -
) 09223-46011 Crankshaft Front Oil Seal - | | Crankshaft timing‘ pulley
Replacer | Camshaft oil sea!
- 09248-—64-01 1  Valve Clearance Adjusting Tool
09275-54011 Plunger Stroke Measuring Tool ]
09275-54020 Maximum Speed Adjusting Screw
Lock Nut Wrench

09330--00021 Co.r"npanion Flange Holdfn-;; Tool Crankshaft pulley o

09950~-50010 Puller C Set
I ” o | ‘ (09951-05010) Hangar 150 o ., | -Crankshaft pulley .

| Crankshaft timing pulley e

Camshaft timing pulley
Injection pump drive pulley

I D N (09952~ 05010) Slide Arm S | Crankshaft pulley |
| | | | Crankshaft timing pulley

| . | Camshaft timing pulley
| o lnjectlon pump drive pulley

| I R N N N AR Rl N E R N R R R N NN LR R R I R e e N N R L R O N kR T R L Ay

(09953-05010) - Center Bolt 100 | | Crankshaft pulley
W B | Crankshaft timing pulley
| 1 Injection pump drive pulley

AN R LA RSN AR LSRR EERRREALEN BN ANEREEREN EAREERRENEREASEERASENAREREEREE NN NNIEEINNENEENNNEREERENEFI NSNS REENEERENNERENRENLEEI NN ILEEN FN W R N R R N R I e N T RN E I g e s . TewdewsdroroedEaen FeRe AR NESAY RO RSSRtASRNYd T raEY - A LA ERSAR AR A ST
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l """""""""""" S (09953-05020) Center Bolt 150 - | Crankshaft puley

Crankshaft timing pulley
Camshaft timing pulley

..........................................................................................................................................................................................................................................

Camshaft timing pulley |
Injection pump drive pulley

..........................................................................................................................................................................................................................................

(09954 -05030) Claw No.3 Crankshaft pulley

09960-10010  Variable Pin Wrench Set

(09962—01000) Variable Pin Wrench Arm Assy Camshaft timing pulley

Injection pump drive pulley

..........................................................................................................................................................................................................................................

(09963-01000) Pin 10 Camshaft timing pulley
Injection pump drive puiley

09950-70010 Handle Set

.............................................................................................................................................................................................................................................

Vaive guide bushing

(09951-07100) Handle 100

..........................................................................................................................................................................................................................................

(09951-07150) Handle 150

09992-00024 Cylinder Compression Check Gauge
| Set
J
""""""""""""""""""""""""""""""""""""""" (09992-00121) No. 4 Attachment | T
|

........................................................................................................................................................................................................................................

(09992-00211) Gauge Assy
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RECOMMENDED TOOLS

09082—-00040 TOYOTA Electrical Tester.

EG-b

BO0AZ -1X

VSV for intake sutter

09200-00010 Engine Adjust Kit .

0990400010 Expander Set.

EQUIPMENT

Caliper gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

———

Dye penetrant

Engine tune —up tester

Heater

Magnetic finger

Micrometer

Piston ring compressor

Piston ririg expander

Plastic —faces hammer
I Plastigage

Precision straight edge

Ridge reamer

¢z

Soft brush

Spring tester Valve spring
Stesl square - | Valve spring
Thermometer

Torque wrench

Va'lve geat cutter
V —block

{
1
[ |
| ]
{
.’ E

3

Vernier calipers
Wire brush

SSM (SERVICE SPECIAL MATERIALS)

08826 00080 Seal Packing Black or equivalent
(FIPG)

A e

Cylinder head semi—circular
plug -

Cylinder head

Camshaft oil seal retainer

0883300070 Adhesive 1324,
THREE BOND 1324 or equivalent

—

Union

Flywheel bolt
Drive plate bolt

W(‘
;;
o
A

A“_; «v._-,rm

-----
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AIR FILTER INSPECTION AND

CLEANING

Paper Filter Type:

1. REMOVE AIR FILTER

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

3. 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.
4. REINSTALL AIR FILTER

y!
...........

Washable Type:

1. REMOVE AIR FILTER

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

3. CLEAN AIR FILTER |

(a) - Blow dirt off in the filter element with compressed air.

(b) Submerge the filter element in the water, and agitate
it up and down more than 10 times.

(c) Repeat rinsing in clean water until rinsing water is
clear.

(d) Remove excess water by shaking the filter element or
blowing with compressed air.
NOTICE: Do not beat or drop filter elemant.

(e) Wipe off dust on the air cleaner case interior.
4. REINSTALL AIR FILTER
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EG-7

COMPRESSION CHECK

(a)

{c)
(d)

(f)

(b)

(e)

ECSXW-03

~ HINT: If there is lack of power, 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.

REMOVE GLOW PLUGS | |

(See steps 2 to 5 in cylinder head removal)
DISCONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

CHECK CYLINDER COMPRESSION PRESSURE
HINT: Turn the starter before measuring the compres-
sion and discharge the foreign objects.

Install SST (attachment) to the glow plug hole.

. SST 09992—00024 (09992 —00121)

Torque: 13 N-m (130 kgf-cm, 8 ft.Ibf)

Connect SST (compression gauge) to the SST (attach-
ment). |

SST 09992-00024 (09992-00211) |

Fully open the throttie valve, and start the engine.
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 (d) for each cylinder.
NOTICE: This measurement must be do'ne in as short a

time as possible.

Compression pressureﬁ ) -

3.138 kPa (32.0 kgf/cm?, 455 psli) 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 glow plug hole and repeat steps (a)

through (d) for the cylinder with low compression.
® [f adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are
- worn or damaged. |

: e If pressure stays low, a valve may be sticking or

(9)

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

SST 09992-00024 (09992—-00121, 09992—-00211)
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5. RECONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR
6. REINSTALL GLOW PLUGS
(See steps 14 to 17 in cylinder head installation)
Torque: 12.5 N-m (127 kgf-cm, 9 ft.Ibf)
7. START ENGINE AND CHECK FOR LEAKS

L)
--------
.........

VALVE CLEARANCE INSPECTION
AND ADJUSTMENT

HINT: Inspect and adjust the valve clearance when
the engine is cold.
1. LH:
- REMOVE INTAKE AIR CONNECTOR
(See steps 2 and 3 in cylinder head removal)
2. LY Europe:
REMOVE NO.2 CYLINDER HEAD COVER
(See steps 2 and 4 in cylinder head removal)
3. REMOVE CYLINDER HEAD COVER |
(See step 15 in cylinder head removal)

4. SET NO.1 CYLINDER TO TDC/COMPRESSION

(a) Turn the crankshaft pulley and align its groove with
timing pointer.

(b) Check that the valve lifters on the No.1 cylinder are

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

5. INSPECT VALVE CLEARANCE
(a) Check only the valves indicated.
® Using a feeler gauge, measure the clearance be-
tween 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.
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Valve clearance (Cold):
Intake
0.20 — 0.30 mm (0008 — 0.012 in.)
Exhaust
0.40 — 0.50 mm (0.016 — 0.020 in.)

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

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

6. ADJUST VALVE CLEARANCE
(a) Remove the adjusting shim.
e Turn the crankshaft so that the cam lobe of the
camshaft on the adjusting valve points upward.
e Using SST, press down the valve lifter.
e Position the notch of the valve lifter facing the
exhaust manifold side.

SST 09248—-64011

HINT:
® Remove the adjusting shim with a small screw-
driver and magnetic finger.

(b) Determine the replacement adjusting shim size by
| following the Formula or Charts:
e Using a micrometer, measure the thickness of
the removed shim.
e (Calculate the thickness of a new shim so that the
valve clearance comes within specified value.

) Thickness of removed shim
A ... Measured valve clearance
N oo Thickness of new shim
Intake: . |

N=T + (A — 0.25 mm(0010|n))
Exhaust:

N=T+ (A — 0.45 mm (0.018 in.))
o Select a new shim with a thickness as close as
possible to the calculated value.
HINT: Shims are available in 17 sizes in increments of
0.05 mm (0.0020 in.), from 2.50 mm (0.0984 in.) to
3.30 mm (0.1299 in.).
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Measured clearance

mm {in.)

0.000 -

0.020 (0.0000 - 0 0008)

0.021

- 0.040 (0.0008 - 0.0016)

.500-(0.0984)
20 (0.

0992) i

)
)l
. oj

2.540 (0.1000)
2.550 (0.1004)
2.560 (0.1008)
2.580 (0.1016
2.600 (0.1024

2.5
_[25
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Adjusting Shim Selection Using Chart

INTAKE

{nstalled shim thickness

-

o~

o] Lo

PN
Lie

—

1150

0.112

{

T

2.960 (0.1165)

e

2.620 (0.1031)

i

2.650 (0 1043)

660 (0.1047)
2680 (0.1055)
2.700 (0.1063)
2.750 (0.1083)
2.760 (0.1087)
2.950 (0.1161)

1020 (0.1189)

N
‘
-~
v
e
o

™
L
o=
gr
ilev

2.860 (0.112

2.850

2.940 (0.1157)

3.000 (0.1181)

12.920 (O

_

o 3.050 (0.1201)

>[R[ 2980 (0.T173)

122]2.720 (0.1071)

e

L )
:"
-‘
—l
-b

N

n| o] 3.060 (0.1205)

L

e B L J
N-l
—.-‘
—lﬂ
b § ond
moa3

)

0.041%

- 0.060 (0.0016 - 0.0024)

£13.100 (0.1220)

wi®1s]2.840 (0.1118)

yp-Y
W

NN |-

4343
43111
11

36
nlon

b ] add

h4 6

al16l16} 6k

21

0061

_ 0 080 (0.0024 - 0 0031)

0.081

-0.100 (0.0032 -- 0.0039

0,101 -

0 120 (0.0040 - 0.0047)

[ﬂbﬁa 3.040 (0.1197)

0.121 -

0.140 (0.0048 -- 0.0055)

0.141

- 0160 (0.0056 -- 0.0063)

. 0161 .-

0 180 (0.0063 -- 0.0071)

Nla15]3.080 (0.1213)
> IS [R]3.120 (0.1228)

3.160 (0.1244)

3
3
-

)

- -
s

280 (0.1291

3.180 (0.1252)

3.250 (0.1280)
3.260 (0.1283)

3.240 (0.1276)

h
<

-
N

- W

o538

S| 2| 3.150 (0.1240)

n{on =[] 3.140 (0.1236)
15T

24
N
‘G)(n

~[ODIO

123533

=SS

S In51212[2.740 (0.1079)

=21 ] | 12640 (0.1
_ .TZ
: E

-l.-
Nﬂ“

4161616 S¥

e S [3{]r] 2.780 (0.1094)

4314311171 1[11¢
Rkl K 1
11 1} 4

W
m&] »|2.820 (0.1110)

S B2 1213215 [2.800 (0.1102)

[ ‘ . Y Y
&HidIn

0.181

- 0189 (0.0071_- 0.0078)

0.200 --

0.300 (0.0079 - 0.0118)

JmsmEEEEERE

pry o Py [
.-.A-.-lww
-5...‘-.-5(.)

0.301 -.

0 320 (0.0119 - 0.0126)

0.321 -

0.340 (0.0126 - 0 0134)

-
DN

M

0.34%

= 0 360 (0.0134 — 0.0142)

0.361

- 0.380 (0.0142 -- 0.0150)

- - s
-

0 381 -

0 400 {0.0150 - 00157)

0.401

~0.420 (0.0158 - 0 0165)

0.421 -

)1 ¢

0 440 (00166 - 0.0173)

~ 0441 .

0.460 (0.0174 - 0.0181)

0.461 -

0 480 {0.018} 0.0189)

0 481

0 500 (0.0189_0.0197)

0.520 (0.0197 - 0.0205)

SIS EIRRE EE IR EIE

0501

0.521%

- 0540 (0.0205 - 0.0213)

0 541 -.

0 560 (0.0213 - 0.0220)

0.561 -

0 580 (0.0221 - 0.0228)

0.581 -

0 600 (0.0229 - 0.0236)

0 601

0.620 (0.0237 - 0.0244)

0621

0 640 (0.0244 - 0.0252)

0641 .

0.660 (0.0252 . 0.0260)

0661

0 680 (0.0260 00268)

0681 -

0.700 (0.0268 - 0.0276)

- 48136 136 n6
4814813613636 49K
36 6t6 4949}

0.701 -

- 0720 (0. 0276 - 0 0283)

0.721

- 0.740 (0.0284 - 00291)

0.749 -

- 0.760 (0. 0292 O 0299)

0761

_0 780 (0.0300 - 0.0307)

0.781

- 0800 (0.0307 - 0.0315)

__0.801 -

0820 {0.0315 - 0.0323)

7 0.821 - 0840 (0.0323 - 0.0331)

0 841 - 0.860 (0.0331 - 0.0339)

0 861 - 0 880 (0.0339 - 0.0346)

Q 881 - 0 900 (0.0347 0 0354)

0 901 ~ 0920 (00355 - 0.0362)

0921 - 0 940_@ 0363 0.0370)

BBE&SEB@@W === S]]

0941 - 0.960 (0.0370 - 0.0378)

BEEERHELGOEEE NSRRI RS A BRRRE

0961 - 09880 (0.0378 - 0.0386)

0 981 ~ 1 000 (0.0386 00394)

" 1.001 -

- 1 020 (O 0394 - 00402)

1.021 .

~1.040 (0.0402 - 0 0409)

1.04)

1060 (0.0410 - 0.0417)

1.061 -

1.080 (0.0418 0.0425)

1 081

- 1.100 (0.0426 - 0 0433

Thickness

2.50 (0.0984)

| 42 [255 (0.1004)

06 | 2.60 (0.1024)

New shim thickness

Shim
No.

46
26

mm {in.)

Thickness

12.95 (0.1161)

[3.00 00 (0.1181)

43 [2.65 (0.1043)

47 13.06 (01201)
|31 310(01220)

1

11

2.70 (0.1063)}
2.75 (O 1083)

48
36

3.15 (0.1240)
3.20 {0.1260)

2.85 (0.1122) | 3.30 (0 1299)
2.90 (0.1 142)

E 2.80 (0.1102) | 49 [3.25 (0.1280)

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. |
Vo795
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Adjusting Shim Selection Using Chart
EXHAUST

" Installed shim thickness

-y

0.141 - 0.160 (0.0056 -- 0.0063

ANE G A RN R RRRN GRS NN AR olxisle
2 22 R 2 21 E B R e B R B BB R R E E L E R FIEIE R SEIE
Measured clearance ele|eis|sls|sls|els|els|e dddidﬂo‘ldo‘o’dddo‘ ddd! do‘d*d&d '
3 A b d Baad had e hd B d B4 B ] g | anr” | e § gt s | v | e | e | e | e | ' | Y | e’ | e | e | ol e
=1 =1=-1 =3 =1=1 = o =) o o
2IS[Z13(8(2I8I8(3318 (8|2 R (2 RB1R RIS R B 12 (31815(5/3 2|2 3I22(23
mm (in.) NNqNNNNNNNNﬁiCJd N B P G T I Y 2 G Y o Ll O I B
0.000 - 0.020 (0.0000 - 0.0008) HEENEEEERENN 0101] f 1h1)11144}e4}]
___0.021 - 0.040 (0.0008 - 0.0016 l.l=.. N HE g "4
0.041 - 0.060 {0.0016 - 0.0024 ] R !% : 11}alaajaahe
0.061 - 0.080 (0.0024 - 0.0031) HEEEN 0110 01K BEEE
0.081 - 0.100 (0.0032 - 0.0039) ___| | | T T 1T T T 11y 12206 Tl e v6las]
0.101 - 0.120 (0.0040 -- 0.0047) | 42[4206 ¢ 16/16/1645)
0.121 - 0.140 (0.0048-00055) | | | [ || EEiE!E
I8

T

-

FHNHEEEE NN

alo] |ololalalls[SISISIRISI 1T T L] 1| 1272000

®

0.961 - 0.980 (0.0378 -- 0.0386)

0.981 —-'1.000 (0.0386 - 0.0394)

1.001 ~ - 1.020 {0. 0394 0. 040?1

1 021 - 1.040 (0. 0402 0.0409)

New shim thickness

’ & i

~ 1.041 - 1.060 (0.0410 ~ 00417)

1.061 - 1.080 (0. 0418 - 0.0425)
1 081 - 1. 100!00426 00433) 6666

1.101 - 1.120 (0.0433 - 0.0441
1.121 - 1.140 (0.0441 - 0.0449
1.141 - 1.160 (0.0449 - 0.0457

699

1.161 - 1.180 (0.0457 - 0.0465) . -

l l [

1.181 - 1.200 (0.0465 ~ 0.0472)

atfarer

1.201 - 1.220 {0.0473 - 0.0480)

~1.221 - 1.240 (0.04 0481 - 0.0488)

1.241 - 1.260 (0.0489 - 0.0436

1.261 - 1.280 (0.0496 - 0.0504)

1.281 — 1,300 (0.0504 - 0.0512

“mm (in)

|
B
B
N |
| B N
__0.161 ~ 0.180 (0.0063 - 0.0071) .. | K EEEE}]E}]
0.181 - 0.200 (0.0071 -- 0.0079) - 010 21P1R1P1K
0.201 - 0.220 (0.0079 - 0.0087) [ l .l 010101 21R121]21}
0.221 - 0.240 (0.0087 - 0.0094) 1 { | lotjo1p1)ork 21R1}U8lAsH
0.241 - 0.260 (0.0095 - 0.0102) l!%mmm 4 2)4 anmmm- - mm:n]
0.261 - 0.280 (0.0103 -- 0.0110) 0101101010182 242106)06)06 ) 464646126 M7B1R311
0.281 - 0.300 (0.0111 ~ 0.0118) N 0101101101 101142M2[06 061061061 3} :nmmi:num % Ega :n:n:mlm
__0.301 ~0.320 (0.0119 - 0.0126) l ) 0 12[4206 0606061 16{1616 s 2 < |
~0.321 - 0.340 (0.0126 - 0.0134) 010114214214 210610681064 3]4 34 :'niﬁ gl16j5K 5 1]33:@:9:55]3]-: - -
0.341 - 0.360 (0.0134 — 0.0142) P1010101101)82142]42106)06]06}4 314 3¢ - s 55} a v s 31 R1131]48lksk
0.361 - 0.380 (0.0142 - 0.0150) 0110 Em: 4214 2106106]06 4 314 3¢ - 61 5 54521211 % 6K 37 a 1R1131 48
0381 - 0.399 (0.0150 -- 0.0157) 010 & 0606060643143 1| 4414 65usR1R1R1R1k 23 MBI a 5
0.400 - 0.500 (0.0167 - 0.0197) EREEN 5 HERR Illlllllllllllllllllllllll
____0.501 - 0.520 (0.0197 - 0.0205) p66I0sKM3MU3N 1h 1]11]11}44144) EEE R1R1R1R EEEEEEEENEIJEQBEEEE' 4141141141141
0.521 - 0.540 (0.0205 - 0.0213) BJA314343N1]11 E% - 21k neR6126R6M7UMTIU7BI B 31 M8l4sls836 366 KMOKROMIKI M1 1]a1 18]
0541 - 0.560 (0.0213 --0.0220) __ j06josp3K3u3ir 1111184144k 454546011} 26[2612614714747131 31 31 4884 836 [3¢ 6 % agmm
0.561 - 0.580 (0.0221 - 0.0228) sia3laslaafiifith1jealsalaaieh el elasslasiptiak !ﬂ!ﬂiﬂ]l]]aa IRBRT :Q
0.581 - 0.600 (0.0229 - 0.0236) . W3y 111hk ,Emmmj- ’ % % 626]26 a7B1B31B1B11slse3s3e[36laool a1 jat1iay;
0.601 - 0.620 (0.0237 -- 0.0244) 43 1h1lalaapepeliehslasisi21p11jaslhep v' e 3131131 48l48l36136136]3614 91 :nm:nm
0621 - 0.640 (00224 - 0.0252) __ P ata 16161855 BR1 R 121 6 1EJA6R6 16 ag D EINDREENNTNIT
0.641 - 0.660 (0.0252 - 0.0260) 1] salsafielicholasiasiuspii21p1jask seee :ﬂm:n gpehek :gzg:gm:nmmm
0.661 - 0 680 {0.0280 -- 0.0268) 114414414[16]16{1645|4 5K %mm 16J4612 s %aﬂ u:-ﬁ%m 41
0.681 - 0.700 (0.0268 - 0.0276) 14144]16016/16/16145 21p1R1l46 sss 71 spe6lReKla0KMI a1 181 41k
0.701 - 0.720 (0.0276 - 0.0283 44 45145) mmmmmmmmmmmm:n:n:nmm ej36[6l49gid1la1 4141 41
0.721 - 0.740 (0.0284 -- 0.0291 16[16[16} Ezﬁmmmmmmmmg : tmmmmmmmmmm
0.741 - 0.760 (0.0292 - 0.0299)  N6[1645USKUER1R1R1146]4614602612626147147) A8 ‘EBE 41418141141
0.761 - 0.780 (0.0300 -- 0.0307 16/45¢ av 2 46§ mm- g 8136136491499 1141 41149
_0.781 - 0.800 (0.0307 ~ 0.0315) 451 2112114646268 6L % < 513613613614 914914 1141 41141141,
0.801 - 0.820 (0.0315 - 0.0323) 45 Ev 4614612 %Eg 470 % 4814813613636 [36 1 maaamm
0.821 - 0.840 (0.0323 - 0.0331 21| sslaclacpeeReld 718714731 3131 48la8k 19t U1t atlan)
0.841 - 0.860 (0.0331 - 0.0339) ___PR1R16KeKel6l26 %mmmm 18}48J/ o1ja1la1ja1141
0.861 - oaaogooaas 0.03a8)  DRiuelclshelzebelin aactt A8} 14141181
0.881 - 0.900 (0.0347 - 0.0354) _l6jre262626P6l7}a7B31 B131B1148/a816 1}41441
0.901 - 0.920 (0.0355 - 0.0362) a6l26l2626 26147 7R1B1B 113114 8l48 136136 41l41l81581
0.921 - 0.940 (0.0363 - 0.0370) 6126126471 7147313131 usjsslusR 63636 31141 |
0.941 - 0.960 (0.0370 - 0.0378) 262614747 73111131 [48j4 81
26 :
47
47
31
31
_ P
A8
A8
3613
IE

m Thickness m
| 01 {250 (0.0984) 295 0.1161)
42 |2.55 (0.1004) 26 3.00 (0.1181)

12,60 (0.1024)
43 | 2.65 (0.1043)

m 13.30 (0.1299)
2.90 (0.1142)

Exhaust valve clearance (Cold):
0.40 — 0.50 mm (0.016 ~ 0.020 in.)

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

Replace the 2.800 mm (0.1102 in.) shim with a No:11
shim,

VO7956
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Install a new adjusting shim. |

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

SST 09248—-64011

Recheck the valve clearance.

REINSTALL CYLINDER HEAD COVER

- (See step 4 in cylinder head installation)

LY Europe:

REINSTALL NO.2 CYLINDER HEAD COVER

(See step 15 and 17 in cylinder head installation)
LH:

REINSTALL INTAKE AIR CONNECTOR

(See steps 16 and 17 in cylinder head installation) ‘

INJECTION TIMING INSPECTION
AN

D ADJUSTMENT

HINT: Inspect and adjust the injection timing when
the engine cold.

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

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 — 10.0 mm (0.335
— 0.394 in.)) between the cold starting lever and
thermo wax plunger.

SET NO.1 OR NO.4 CYLINDER TO 25 — 30°
BTDC/COMPRESSION |
Turn the crankshaft pulley clockwise so the pulley

groove is 25 — 30° from the timing pointer.
NOTICE: Do not turn the crankshaft pulley counterclock-

wise.
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4. INSPECT AND ADJUST INJECTION TIMING
- (a) Set the dial indicator at 0 mm (0 in.).
(b) Slowly rotate the crankshaft pulley clockwise until its
groove is aligned with the timing pointer. |

(c) Measure the plunger stroke.
Plunger stroke:

w/ ACSD (2L Europe) -
- 0.44 — 0.56 mm (0.0173 — 0.0220 in.)
w/ ACSD (3L Europe and Others)

0.54 — 0.66 mm (0.0213 — 0.0260 in.)
w/0 ACSD |

0.84 — 0.96 mm (0.0331 — 0.0378 in.)

(d) Loosen these nuts and bolts:
(1) 4 union nuts holding injection pipes to injection
pump
(2) 2 bolts holding injection pump to injection pump
stay
(3) 2 nuts holding injection pump to timing belt case
NOTICE: Do not turn the nuts more than 90°.

Greater than

2+ Specification
3D AV (7 .
?‘C . 7
¢ ~Til ‘
7 \’ ' _‘o . - ~ ?
t.,‘ \
Less than N L
f\f:: f‘n~; //

(8) 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. |

(f) Tighten these nuts and bolts: |
e 2 nuts holding injection pump to timing belt case
Torque: 20.5 N-m (210 kgf-.cm, 15 ft.Ibf)
e 2 bolts holding injection pump to injection pump

- .stay |

Torque: 18 N-m (185 kgf-cm, 13 ft.-Ibf)
® 4 nuts holding injection pipes to injection pump
Torque: 24.5 N-m (250 kgf-cm, 18 #t.i1bf)

(g) Recheck the plunger stroke.
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5.. REMOVE SST AND DIAL INDICATOR
6. w/ ACSD: T
REMOVE METAL PLATE
(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.
EG | | ) - Torque: 17 N-m (170 kgf-cm, 12 ft-Ibf) |
- - 7. START ENGINE AND CHECK FOR FUEL LEAKS

'IDLE SPEED AND MAXIMUM SPEED

INSPECTION AND ADJUSTMENT
1. INITIAL CONDITIONS siane

(a) Engine at normal operating temperature
(b) Air cleaner installed
(c) All accessories switched OFF
(d) All vacuum lines properly connected
(e) Valve clearance set correctly
(f) Injection timing set correctly
(g) Transmission in neutral position
(h) w/ PS:
Steering wheel at straight—ahead position
2. CONNECT TACHOMETER
3. INSPECT AND ADJUST IDLE SPEED
v (a) Check that the adjusting lever touches the idle speed
adjusting screw when the accelerator pedal is relea-
Adjusting sed.
Lever .. If not, adjust the accelerator linkage.
(b) Start the engine.
| (c) Check the idle speed.

! jease
> Relea

|dle speed:
M/T
650 — 750 rpm
A/T -
750 — 850 rpm

(d) Adjust the idle speed.

e Disconnect the accelerator linkage.

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

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

e Securely tighten the lock nut, and recheck the

~ idle speed.
¢ Reconnect the accelerator linkage.
®  After adjustment, adjust the accelerator linkage.



ENGINE — ENGINE MECHANICAL E'15

4. [INSPECT AND ADJUST MAXIMUM SPEED

(a) 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.
(b) Start the engine.
(c) Depress the accelerator pedal all the way.

(d) Check the maximum speed.
Maximum speed:

2L (Europe, israel and Ukraina)
5.020 — 5,280 rpm
2L (Hong Kong, Singapore, Malaysia and
LY General)
4,570 — 4,830 rpm
2L (Others) |
4,770 — 5,030 rpm
3L (Europe)
4,670 — 4,930 rpm
3L (Hong Kong., Singapore. Malaysia and
LY General)
4,270 — 4,530 rpm
3L (Others)
4,470 — 4,730 rpm
() Adjust the idle speed.
e Disconnect the accelerator linkage.
® Cut off the seal wire of the maximum speed
adjusting screw. |
e w/ HAC:
Using SST, loosen the lock nut of the maximum
speed adjusting screw.
SST 09275—-54020
e w/o HAC: |
Loosen the lock nut of the maximum speed ad-
~ justing screw.
e Adjust the maximum speed by turning the maxi-
mum speed adjusting screw.
HINT: Adjust at idle speed. Then, raise engine speed
and recheck the maximum speed. '
e w/HAC: N |
| Using SST, securely tighten the lock nut.
SST 09275—-54020
e w/o HAC:
Securely tighten the lock nut.
- Recheck the maximum speed.
Reconnect the accelerator linkage.
After adjustment, adjust the accelerator linkage.
Seal the maximum speed adjusting screw with a
new seal wire. | |
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A/C IDLE—UP SPEED INSPECTION
AND ADJUSTMENT

1. INITIAL CONDITIONS |
(a) Engine at normal operating temperature
(b) Air.cleaner installed
() All accessories switched OFF |
(d) All vacuum lines properly connected
(6) Valve clearance set correctly
(f) Injection timing set correctly
(9) w/PS: |
Steering wheel at straight—ahead position
(h) Idle speed set correctly
2. CONNECT TACHOMETER
3. [INSPECT AND ADJUST A/C IDLE—UP SPEED
(a) Start the engine.
(b) Turn the A/C switch ON, and set these position:
e Blower switch to HI
e Airintake control lever to RECIRCULATED AIR
e Air flow control lever to FACE
e Temperature control lever to COOL
(c) Check the idle—up speed.
A/C idle—up speed: |
900 — 1,000 rpm

Idl e-Up Setting (d) Adjust .the idle—up §ett|:ng speed by turning the idle—

Speed adjusting up setting speed adjusting screw.

() Turn the A/C switch OFF, then ON again, and recheck
the idle—up speed.

ldie-Up Setting
Speed Adjusting
Screw
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s z&

&

A

Y\*’
N

Ohmmeter

Ohmmeter

()

A \ _

SNEOOR @\‘\1(

Disponnect

S04579

Continuity

No Continuit

EG-17

INTAKE SHUTTER INSPECTION

(LJ only)
INTAKE SHUTTER INSPECTION

1.
(a)
(b)
(c)
(d)

(a)
(b)

- (c)

(d)
(e)

(a)
(b)
(c)

(d)
(e)

> >

EGTDF - 01

INSPECT INTAKE SHUTTER OPERATION

Start the engine. | |

When running the engine, check the diaphragm rod is
fully open position.

When the engine stops (IG OFF), check that the dia-

phragm rod is fully closed position.

A few seconds after the engine stops (IG OFF), check
that the diaphragm rod is fully open position.
INSPECT VENTURI |

Start the engine.

Disconnect the vacuum hose from the actuator.
Apply vacuum directly to the actuator with the engine
idling.

Check that the engine runs rough or dies. |
Reconnect the vacuum hoses to the proper locations.

INSPECT THROTTLE VALVE

Remove the 3 nuts, intake flange and gasket.

Fully close the throttle valve, and check that it return
smoothly. o

Apply at least 29.3 kPa (220 mmHg, 8.66 in.Hg) of
vacuum to the actuator.

Check that the vacuum does not drop immediately.
Install a new gasket and the intake flange with the 3
nuts. | |

Torque: 12 N-m (120 kgf-cm, 9 ft.1bf)

INSPECT VSV

Inspect VSV for open circuit

Using an ohmmeter, check that there is continuity

between the terminals.
Resistance:

37 — 44 Q at 20°C (68°F)

If there is no continuity, replace the VSV.

Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.
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C. Inspect VSV opération |
(a) Check that air flows from port E to port G.

(b) Apply battery positive voltage across the terminals.
(c) Check that air flows from port E to the filter.
~ If operation is not as specified, replace the VSV.




ENGINE — ENGINE MECHANICAL EG-19

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

LH

PCV Hose

2

Timing Belt

No.1 Timing Gasket

Beit Cover

Glow Plug Wire o

XJ} ®
. , Glow Plug Connectw \/g—‘ Collar

235 (2,400, 173)

Fan and Fluid | , o
Coupling Assembly Crankshaft Pulley ; = Spacer
- Camshatft Timing Pulley LY Europe Glow Plug

[981(1,000, 72) X | ~ OilFiller Cap
— - No.2 Cylinder gg
Head Cover |

No.1 idler Pulley

44 (450, 33) ————a=" ™ ,
19 (195, 14) |—— i

- -y

-

WNE ©—— Collar

Injection Pump Drive Pulley

w

N-m (kgf-cm, ft-1bf) : Specified torque
@ Non-reusable part

64 (650, 47) |

............
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TIMING BELT REMOVAL

1.

2.

(a)

(b)

EGTAT-01

REMOVE GLOW PLUGS |

(See steps 2 to 5 in cylinder head removal)
REMOVE DRIVE BELTS, FAN, FLUID COUPLING
ASSEMBLY AND WATER PUMP PULLEY

(See step 2 in water pump removal in Cooling
System)

REMOVE CRANKSHAFT PULLEY

Using SST, remove the pulley bolt,
SST 09213—-54015 (91651 —60855),
09330-00021

Using SST, remove the pulley. . |
SST 09950—-50010 (09951 —05000, 09952—-05010,
099563—-05010, 09953—-05020, 09954 —-05030)

REMOVE NO.1 TIMING BELT COVER

Remove the 11 bolts, washers, timing belt cover and 2
gaskets.

Remove the collar from the timing pointer.

REMOVE TIMING BELT GUIDE

SET NO.1 CYLINDER TO TDC/COMPRESSION
Using the crankshaft pulley bolt, align its groove with
the timing pointer by turning the crankshaft clock-
wise. |
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(b} Check that timing marks of the camshaft timing pulley
and No.2 timing belt cover are alighed.
If not, turn the crankshaft 1 revolution (360°).

7. REMOVE TIMING BELT
- HINT: If re—using the timing belt, draw a direction
arrow on the timing belt (in direction of engine revolu-
tion), and place matchmarks on the pulieys and timing

belt.

(@) Turn the crankshaft 90° counterclockwise, and put
the timing mark of the crankshaft timing pulley with

the protrusion of the timing belt case.
NOTICE: if the timing belt is }disengagod. having the

crankshaft timing pulley at the wrong angle can cause
the piston head and valve head to come into contact with
each other when you remove the camshaft timing pulley
(step 9). causing damage. So always set the crankshaft
pulley at the correct angle.

(b Loosen the No.1 idler pulley bolt (A), and shift left as
far as it will go. |
(¢) Temporarily tighten the pulley bolt (A), and then re-
lieve the timing belt tension.
(d) . Remove the timing belt.

8. REMOVE NO.1 IDLER PULLEY

(a) Remove the 2 bolts (A and B). . |

(b) Loosen the bolt (C), and remove it, the idler pulley and
tension spring. |
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9. REMOVE CAMSHAFT TIMING PULLEY
(a) Using SST, remove the pulley bolt.
SST 09960~10010 (09962 —-01000, 09963 —01000)

- (b) Using SST, remove the timing pulley. Remove the set
key. | |
SST 09950—-50010 (09951 —05010, 09952 -05020,
09953—-05010, 09954—-05020) =

- 10. REMOVE INJECTION PUMP DRIVE PULLEY
(@) Using SST, remove the pulley bolt. |
SST 09960—~10010 (09962-01000, 09963 —-01000)

“(b) Using SST, remove the drive pulley.
SST 09950—-50010 (09951 —-05010, 09952—-05010,
09953 —-05020, 09954 -05020) |

11. REMOVE NO.2 IDLER PULLEY
- Remove the bolt, idler pulley and spacer.

12. REMOVE CRANKSHAFT TIMING PULLEY
Using a screwdriver, remove the timing pulley.
HINT: Position shop rag as shown to prevent damage.
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No.1 Idler Pulley

EM0126

If the pulley cannot be remove by screwdriver, use

SST, remove the timing pulley.

SST 0995005010 (09951 —~05010, 09952—-05010,
09953-05010, 09953—-05020, 09954 —-05010)

VD 2008 250 KO
X o & -:->:3f5
: :5::‘;:{ -~ '\b.r;;‘.:] . a‘: :‘g:(:é::gsi

IR R PN X

LY
»,
&

8Q8YZ-02

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
removing the mounting bolt of the camshaft timing
pulley. |
If there are any defects, as shown in the illustration,
- check these points:
(a) Premature parting
e Check the proper installation.
e Check the timing cover gasket for damage and
proper installation. |
(b) If the belt teeth are cracked or damaged, check to see
if either camshaft 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 and water pump. |
(d) If there is wear or damage on only one side of the belt,
~ check the belt guide and the alignment of each pulley.
(e) If there is noticeable wear on the belt teeth, check the
timing cover for damage, and check gasket has been
installed correctly and for foreign material on the
pulley teeth.
If necessary, replace the timing belt.

2. INSPECT IDLER PULLEYS
(a) No.1 Idler Pulley:
Visually check the seal portion of the idler pulley for
oil leakage. | |
If leakage is found, replace the idler pulley.
(b) Check that the idler pulley turns smoothly.
If necessary, replace the idler pulley.
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ﬁ
te————Free Length

3.
(a)

(b)

1.
(a)

(b)

(a)

(b)

(b)
(c)

INSPECT TENSION SPRING
Measure the free length of tension spring.
Free loength: | -

444 — 45.4 mm (1.748 — 1.787 in.)

If the free length is not as specified, replace the
tension spring. |
Measure the tension of the tension spring at the

specified installed length.
Installed tension (at 52.1 mm (2.051 in.)):

53 — B9 N (5.42 — 5.98 kgf, 11.9 — 13.2 Ibf)
If the installed tension is not as specified, replace the
tension spring. |

B37A8-01

TIMING BELT INSTALLATION

INSTALL CRANKSHAFT TIMING PULLEY

Align the pulley set key with the key groove of the
timing pulley.

Using SST and a hammer, tap in the timing pulley.
facing the flange side inward.

SST 09223-46011

INSTALL NO.2 IDLER PULLEY
Install the spacer and idler pulley with the bolt.

- Torque: 44 N-m (450 kgf-cm, 33 ft.1bf)

Check that the idler pulley moves smoothly.

INSTALL INJECTION PUMP DRIVE PULLEY

Align the pulley set key with the key groove of the
drive pulley.

Slide the drive pulley, facing the timing mark (or flange
side) outward.

Using SST, install the pulley bolt.

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

(c)
(d)

(a)

(b)

EG-25

INSTALL 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
timing pulley.

Slide the timing pulley, facing the timing mark out-
ward. -

Using SST. install the pulley bolt.

SST 09960— 10010 (09962 ~01000, 09963 —01 000)
Torque: 98 N-m (1,000 kgf.-cm, 72 ft-lbf)

TEMPORARILY INSTALL NO.1 IDLER PULLEY AND
TENSION SPRING
HINT:
¢ The bolt lengths for bolt types A, B and C shown
in the illustration are:
A 76.5mm (3.012 in.)
B 42.9 mm (1.689 in.) Color: Yellow
C 41.3 mm (1.626 in.) Color: Silver
e Bolt C is combined with the idler pulley.

Install the idler pulley with the 3 bolts. Tightening the
2 bolts (B and C).
Torque: 19 N-m (185 kgf-cm, 14 ft.Ibf)

Install the tension spring.

Pry the bracket of the idler pulley toward the left as
far as it will go and tighten the bolt (A). |
Check that the idler pulley moves smoothly.

SET NO.1 CYLINDER TO TDC/COMPRESSION
Using the crankshaft pulley bolt, align its groove with
the timing pointer by turning the crankshaft clock-
wise.

NOTICE: Do not turn the crankshaft pulley counterclock-
Wise. |
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(b)

(a)
(b}

(c)

(d)

(e)
()

(a)
(b)

Set the ti_mingand drive pulleys at each position.

NOTICE:

® The engine should be cold. |

¢ When turn'in_g the crankshaft or camshaft, the valve
heads will hit against the piston top so do not turn
them move than necessary.

INSTALL TIMING BELT

HINT: If re—using the timing belt; al'ign the points
marked during removal, and install the timing belt with
the arrow pointing in the direction of engine revolu-
tion.

Remove any oil or water on each pulleys, and keep

them clean.
Install the timing belt on the crankshaft timing and
No.1 idler pulleys.

Using SST, slightly turn the injection pump drive
pulley clockwise. Hang the timing belt on the drive
pulley, and align the timing marks of the drive pulley
and timing belt case.

SST 09960—-10010 (09862-01000, 09863—01000)

Using SST, slightly turn the camshaft timing pulley
clockwise. Hang the timing belt on the timing pulley,
and align the timing marks of the timing pulley and
timing belt case.

SST 09960—-10010 (09962—-01000, 09963—01000)
Check that the timing belt has tension between the
injection pump drive and camshaft timing pulleys.
Install the timing belt on the No.2 itler pulley.

CHECK VALVE TIMING

Loosen the No.1 idler pulley bolt (A), and stretch the
timing belt. |

Slowly the crankshaft pulley 2 revolutions from TDC

to TDC.
NOTICE: Always turn the crankshaft clockwise.
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(c) Check that each pulley aligns with the timing marks as
shown in the illustration.
If the timing marks do not align, remove the timing
belt and reinstall it. -
{(d) Tighten the No.1 idler pulley bolt (A).
Torque: 44 N-m {450 kgf-cm, 33 ft-Ibf)

9. INSTALL TIMING BELT GUIDE |
Install the belt guide, facing the cup side outward.

10. INSTALL NO.1 TIMING BELT COVER

(a) Install the collar to the timing pointer.

(b) Install the 2 gaskets to the timing belt cover.

(c) Install the timing belt cover with the 11 bolts.

- 11. INSTALL CRANKSHAFT PULLEY -

(a) Align the pulley set key with the key groove of the
pulley, and slide the pulley to the crankshaft.

(b) Using SST, install the pulley bolt.
SST 09213—-54015 (91651 —60855),

09330—00021 |
- Torque: 235 N-m (2,400 kgf-cm, 173 ft.1bf)

12. INSTALL WATER PUMP PULLEY, FAN, FLUID
COUPLING ASSEMBLY AND DRIVE BELTS
(See step 4 in water pump installation in Cooling
System)

13. INSTALL GLOW PLUGS |
(See steps 14 to 17 in cylinder head installation)
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CYLINDER HEAD

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
Timing Belt
No.1 Timing  Gasket
Belt Cover

8

Glow Plug Wire Collar
X— Glow Plug Connector

235 (2,400, 173)
Fan and Fluid | Q——Spacef
Coupling Assembly Crankshatft Pulley | Lelow Plug
LY Europe
. Oil Fitler Cap
Camshaft Timing Pulley No.2 Cylinder
i Set Key Head Cover $$
98 (1,000, 72) '

¢ Non-reusable part

. ’

N- m-(k&'an, ft:Ibf)]: Specified torque
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Cylinder Head Cover

—— PCV Hose
&8——Clamp
8 >

Exhaust Manifold
& Gasket

) —
1st 78 (800,58) Nozzle Leakage Pipe
Q._.__—_—’ Gasket

2nd Turn 90°
Injection Nozzle
64 (650, 47)

—] 24.5 (250, 18) |

3rd Turn 90°

- -

0se LH Engi?né* o
Hanger
. | Accelerator Link
S ?:” @
AT

Engine Wire %
R Hose Clamp
%%

Water Temp. Sender

Water Bypass Hose
Gauge Connector

& Gasket

Water Outlet and Outlet Housing Assembly.

[ N-m (kgf-cm, ft-bf) ] : Specified torque

€ Non-reusable part | y

04376
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Pre-Heating System
(Fixed Delay Type)

Pre-Heating System
(Others)

1 .
2.
3

(a)
(b)

(c)

(a)

(b)

(c)

ENGINE — ENGINE MECHANICAL
CYLINDER HEAD REMOVAL

BO7A0-0%

DRAIN ENGINE COOLANT

REMOVE PCV HOSE

LH: | | |

REMOVE INTAKE AIR CONNECTOR |
Remove the 4 bolts, intake air connector and gasket.

LY Europe: |

REMOVE NO.2 CYLINDER HEAD COVER

Remove the oil filler cap. |

Remove the 4 nuts, plate washers, cylinder head
cover and collars. | |

Remove the silencer, 4 grommets and bushings from
the cylinder head cover. |

REMOVE GLOW PLUGS
Pre—Heating System (Fixed Delay Type):
Remove the 4 bolts and glow plug connector.

Pre—Heating System (Others):

Remove the 4 nuts holding the glow plug connector to
the glow plugs.

Pre —Heating System (Others):

Remove the nut and plate washer holding the glow
plug connector to the intake manifold, and disconnect
the glow plug wire. |

NOTICE: In order not to short the glow plug wire, apply
vinyl tape around the terminal.

Pre—Heating System (Others):

Remove the glow plug connector and spacer.

Using a 12 mm deep socket wrench, remove the 4
glow plugs. |
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(a)
(b)
()
(a)

~ (b)
(c)
(d)

(o)

(f)

10.

11.

12.
13.

EG-31

REMOVE DRIVE BELTS, FAN, FLUID COUPLING
ASSEMBLY AND WATER PUMP PULLEY

 (See step 2 in water pump removal in Cooling

System)

REMOVE TIMING BELT |

(See steps 3 to 7 in timing belt removal)
REMOVE CAMSHAFT TIMING PULLEY

(See step 9 in timing belt removal) |
REMOVE INJECTION NOZZLES

(See steps 2 to 4 in injection nozzles removal in
Fuel System) o o

REMOVE NO.2 TIMING BELT COVER
Remove the 4 bolts and timing belt cover.

REMOVE WATER OUTLET AND HOUSING |
ASSEMBLY -

w/ ACSD;: |

Disconnect the water bypass hose from the water
housing. |
Disconnect the wat‘e'r temperature sender gauge con-
nector. | | |
Remove the 3 bolts, the water outlet, outlet housing
assembly and gasket. |

REMOVE LH ENGINE HANGER

REMOVE INTAKE MANIFOLD ASSEMBLY

w/ ACSD:
Disconnect the 2 water bypass hoses from the hose
clamp. | | -

Disconnect the accelerator link from the: injection

pump.

Remove the 2 bolts, nut, accelerator link and hose

clamp (w/ ACSD).
LJ: - |

- Disconnect the vacuum hose and connector'from the

VSV for intake shutter.

Pre —Heating System (Super Glow Type):

Remove the nut and collar, disconnect the glow plug
resistor terminals.

Remove the 6 bolts, 2 nuts, 2 engine wire brackets, oil
dipstick guide clamp (except LJ), intake manifold as-
sembly and gasket. | |
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14. REMOVE EXHAUST MANIFOLD
(a) LN Thailand:

Remove the 4 bolts and heat insulator.
(b) Others:

Remove the 3 bolts and heat insulator.

(c) Remove the 6 bolts, 2 nuts, exhaust manifold and
gasket. |

15. REMOVE CYLINDER HEAD COVER
Remove the 8 bolts, 2 nuts, cylinder head cover and
gasket. |

16. REMOVE CYLINDER HEAD ASSEMBLY
2 (@) Uniformly loosen and remove the 18 cylinder head

bolts, in several passes, in the sequence shown.
O.‘ )
A al

) % J NOTICE: Head warpage or cracking could result from
. I'u' - \\"" e ‘ : - e

SN0 O WA T B ;_ removing bolts in incorrect order.
immslixalualinil _

11 13 17 156

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

HINT: If the cylinder head is difficult to lift off, pry
with. a screwdriver between the cylinder head and
block.

NOTICE: Be careful no to damage the contact surfaces of
the cylinder head and cylinder block.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

%——Camshaﬂ Bearing Cap

Q———Camshaﬂ Bearing

Camshaft

Q C)— Adjusting Shim

@————— Valve Lifter

ﬁ———-— € Valve Guide Bushing
Cylinder Head * Sefni-Circular Plug
N

Camshaft QOil Seal Retainer

& Oil Seal

Cdmbustion Chamber ~—

Valve

['N-m (kgf-cm, ft-Ibf) | : Specified torque

& Non-reusable part

Y Precoated part
54371
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1.
(a)

(b)
(c)

(b)

(d)

(b)

(c)

'CYLINDER HEAD DISASSEMBLY

2.

(a)

turning the camshaft with a wrench.

BATAA -0

REMOVE SEMI—CIRCULAR PLUG
REMOVE CAMSHAFT OIL SEAL RETAINER
Remove the 4 bolts. | '

Using a brass bar and hammer, remove the retainer.
Remove the gasket.

REMOVE CAMSHAFT | |
Set the key groove of the camshaft, facing upward by

Uniformly loosen and remove the 10 bearing cap
bolts, in several passes, in the sequence shown.
Remove the 5 bearing caps and camshaft.

Remove the 10 bearings from the bearing caps and
cylinder head.

HINT: Arrange the bearing caps and bearings incor-
rect order. | :
REMOVE VALVE LIFTERS AND SHIMS

HINT: Arrange the valve lifters and shims incorrect

order. |
REMOVE VALVES

Using SST, compress the valve spring and remove the

2 keepers. -

SST 09202-70020 (09202—-00030)

Remove these parts:

® Spring retainer

e Valve spring

e Valve

® Spring seat

HINT: Arrange the valves, valve springs, spring seats

~ and spring retainers incorrect order.

Using needle—nose pliers, remove the oil seal.
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6. REMOVE COMBUSTION CHAMBERS
Using SST, remove the 4 combustion chambers (and
shims).
SST 09208—48010
HINT: Arrange the combustion chambers (and shims)
incorrect order. |

"f 5'.‘ -\: .'3. ﬂ%-"« = .:! ":S:
AR
s om oy
o B e

Serdns e N

SSTOD-81

CYLINDER HEAD COMPONENTS
INSPECTION AND REPAIR

1. CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK

(a) 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 surfacse. |

(b) Remove all the gasket material from the top of the
- cylinder block.
NOTICE: Be careful not to scratch the surfaces.
(c) 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.

> N

B. Clean intake and exhaust ports _
Using a wire brush, remove all the carbon from the

intake and exhaust ports.
NOTICE: Be careful not to scratch the valve contact

surface.
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rPw

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 feeler gauge, mea-
sure the surfaces contacting the cylinder block and

the manifolds for warpage.
Maximum warpage:

0.20 mm (0.0079 in.)

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

Inspect for cracks
Using a dye penetrant, check the intake ports, exhaust
ports and surface contacting the cylinder block. |
If cracked, replace the cylinder head.
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C. Inspect cylinder head bolts
Using vernier calipers, measure the minimum outer
~diameter of the compressed thread at the measuring
point. |
Standard outer diameter:
11.800 — 12.000 mm (0.4646 — 0.4724 in.)

P | | | Minimum outer diameter:
31 mm (1.22 in.) 11.60 mm (0.4567 in.)
EMS8S? If the outer diameter is less than minimum, replace the
bolt.

- 4. CLEAN VALVES
(a) Using a gasket scraper, chip off any carbon from the
valve head.
(b) Using a wire brush, thoroughly clean the valve.

5. INSPECT VALVE STEMS AND GUIDE BUSHINGS
(a) 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.)

EM6073 EMB124

(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.)
(c) Subtract the valve stem diameter measurement from

EMO0963 EMO0064 202 | the guide bushing inside diameter measurement.
| Standard oil clearance: |
Intake |
0.020 — 0.065 mm (0.0008 — 0.0022 in.)
Exhaust

0.035 — 0.070 mm (0.0014 — 0.0028 in.)
Maximum oll clearance: |
- Intake
0.08 mm (0.0031 in.)
Exhaust
0.10 mm (0.0039 in.)
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Bushing bore diameter
| mm (in.)

13.004 ~ 13.025
(05112 - 0.5128)

(0.56139 - 0.5148)

EM5514 EMS475

- 1
13.054 - 13.075

Bushing size

Use STD

'ENGINE — ENGINE MECHANICAL
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Use O/S 0.05

Q7937

6.

(a)
. bushing.

(b)

(c) .

(d)

(o)

If the clearance is greater than maximum, replace the
valve and guide bushing. @~ B S
IF NECESSARY, REPLACE VALVE GUIDE BUSHING
Using SST and a hammer, tap out the valve guide
SST 09201 —10000 (09201 ~01080),

09950—70010 (09951 —07100)

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

Select a new guide bushing (STD or O/S 0.05).
If the bushing bore diameter of the cylinder head is

~ greater than 13.025 mm (0.5128 in.), machine the

bushing bore to the following dimension:
13.054 — 13.075 mm (0.5139 — 0.5148 in.)

If the bushing bore diameter of the cylinder head is
greater than 13.075 mm (0.5148 in.), replace the
cylinder head. -

Using SST and a hammer, tap in a new valve guide
bushing to where thereis 10.8 — 11.2 mm (0.425 —

0.441 in.) protruding from the cylinder head.

SST 09201 —10000 (09201 —-01080),
09950-70010 (09951 —-07100)

Using a sharp 8.0 mm reamer, ream the valve guide
bushing to obtain the standard specified clearance
(See step 5 above) between the valve guide bushing
and new valve stem. |
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7. INSPECT AND GRIND VALVES |

(a) Grind the valve only enough to remove pits and
carbon. |

(b) Check that the valve is ground to the correct valve

face angle.
Valve face angle:

44.5°

(c)’ Check the valve head margin thickness.
Standard margin thickness:

Intake
1.6 mm (0063 ln)
Exhaust
- 1.7 mm (0.067 in.)
Minimum margin thickness:
- Intake
" EMO181 1.1 mm (0.043 in.)
Exhaust
1.2 mm (0.047 in.)

- If the margin thickness is less than minimum, replace

the valve.
(d) Check the valve overall length.
Overall Length Standard overall length:
| * Intake
103.29 — 103 69 mm (4.0665 — 4 0823 in.)
Exhaust :
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